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plus established magnesium shop practices — 


Fabricating. magnesium 
Ike other metals— 





keeps production moving 


Getting best results in magnesium fabrication has 
been a highly productive Dow research program for 
a good many years. Not only in Dow’s own complete 
shops, but also in the many other plants that use 
magnesium as a standard production metal, operations 
are speeded by following simple, well-defined shop 
procedures. 

This largely involves “‘good housekeeping” —the type 
of plant practice that modern manufacturers observe 
as a matter of course: machines and floors should be 
kept reasonably clean; sensible clothing should be 





worn; approved fire extinguishers should be kept 


on hand. 
Beyond that, specific techniques—quite similar 


those used with other metals—expedite the manw 
facture of magnesium products in the full variety | 


common fabrication methods. 


These procedures . . . as they apply to magnesium 
fabrication in your own shop... are available t 
you from Dow technicians thoroughly versed in the 


field. Call the nearest Dow office for consultation. 
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We in America have been justly proud of our 
phenomenal wartime production. There is a growing 
realization that a high standard of living for any 
country depends upon high production of goods for 
its people, rather than upon government decrees, in- 
ternational charity, or any other of the political 
maneuvers attempted in the past or proposed for the 
future. The peacetime challenge to the engineer, 
then, is to make more goods. 

It has been pointed out in an earlier editorial that 
our engineers, by evolving mass production tech- 
niques, have made the American workman a high 
producer. The business of breaking down a manu- 
facturing process to unit operations, and of de-skill- 
ing those operations, has gone ahead amazingly under 
the impetus of war demands. Girls have been trained 
in a few weeks to be, not machinists, but machine- 
tenders, perfectly capable of producing work of high 
excellence on present-day machines. 

Our prewar industry had not gone as far in mass 
production techniques as we had believed, Carl Him- 


Mass Production for Peace 


EDITORIALS 





melright, of Warner and Swasey, told the American 
Society of Mechanical Engineers recently. “Despite 
its mechanization, American industry relied more 
heavily upon its highly trained craftsmen than it 
liked to acknowledge,” he said. He recalled the con- 
troversy that developed over difference between 
British methods, dependent upon high craftsmanship 
with correspondingly low output, and our own vol- 
ume production methods for the Rolls-Royce engine 
early in the war program. 

“That American industry has surmounted this prob- 
lem and achieved outstanding success, not alone in 
high production but equally in high precision, can 
be attributed in all modesty to the ingenuity of its 
mechanical engineers.” The new principles indicated 
will undoubtedly be incorporated into post-war tech- 
niques, he said. 

The engineer has developed mass production for 
war. His job now is to develop, to an even greater 
extent than formerly, mass production for peace. 


Wartime Engineering Progress 


While considerable engineering progress in metals, 
alloys, and metal-working occurred during World 
War I, no authoritative record of this research and 
development was available for the guidance of au- 
thorities in the present war. This has been something 
of a handicap. 
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The technical advances and special research proj- 
ects carried on in this war have been of great scope 
and inclusiveness. The War Metallurgy Committee 
has made and is still making an outstanding record 
in this, and many important contributions have been 
made by established research laboratories and the re- 
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How Ryerson Alloys 





Protect Your Production 





Every Department is Served 


When your shipment of Ryerson alloy steels arrives, 
complete test data comes with them—data that 
enables engineers and designers to call for the 
physical properties listed, with confidence that 
they can be secured—that furnishes heat treaters 
with a guide to sure, accurate results and provides 
a detailed record for your purchasing executive. 

As a part of the Ryerson Certified Steel Plan, 
this data is developed from actual laboratory tests. 
In addition to mill tests for chemical analysis and 
physical characteristics, Ryerson subjects sam- 
ples from each alloy heat to four end-quench hard- 
enability tests. From hardness readings of the 
test samples we interpret obtainable 
physical properties for various size rounds 
in the as-quenched condition and when 
quenched and drawn at 1000°, 1100° and 
1200° F. 

This test data comes with alloys which 





are identified by heat symbol as well as by color 
marking. And to make doubly certain that you get 
the right steel Ryerson checks against mixed ship- 
ments by spark testing all alloys in stock. 

Ryerson alloy service costs you nothing extra. 
It protects your products and production. It saves 
time and money. It is furnished by 11 Ryerson 
Steel-Service Plants, each located in a major in- 
dustrial area. The Ryerson alloy plan is explained 
in detail in our booklet ‘Interpreting Hardenabil- 
ity’. If you did not receive a copy write today. 
And get in touch with your nearest Ryerson plant 
when you need alloy steel from stock. 


JOSEPH T. RYERSON & SON, INC. Steel- 
Service Plants: Chicago, Milwaukee, 
Detroit, St. Louis, Cincinnati, Cleveland, 
Pittsburgh, Philadelphia, Buffalo, New 
York, Boston. 
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search departments of steel and other companies. A 
substantial proportion of all these results is still 
classified as “restricted” or “confidential.” 

This is a plea that ultimately all of these valuable 
data may be released for publication. Some of them 
have, but only a very small proportion. Unless its 
broadcasting would be of benefit to some future 
enemy, there is no doubt but that the benefits of more 
general publicity that would accrue to industry and 
science would be large. It would result to the greatest 
good to the greatest number. 

In line with the foregoing, there has recently ap- 
peared a 400-page report on “Wartime Technological 
Developments” recently submitted to Congress by 
one of its committees. In it is item after item which 
contain rich possibilities for manufacturers—by 


eee 


nickel-plating wire, one company saves over 90% 
of the nickel formerly used in making incandescent 
lamps; prefabricated steel-truss warehouses can with- 
stand wind velocities and heavy snow loads far be- 
yond requirements; and there are countless ways in 
which electronic devices can be used—there are 1400 
such ideas. 

The main point to be driven home is the manu- 
facturer’s current need of a complete review of tech- 
nological developments made in the last five or six 
years. Although the congressional report is not com- 
plete because much still remains a military secret, 
its 1400 items are more than enough to give a re- 
sourceful manufacturer plenty of ideas and a generous 
appreciation of the more efficient practices he may 
apply to his post-war production methods. —E.F.C. 


“Babies” Alongside the Germans? 


“We were babies compared with what the Germans 
were doing in producing oil at Ludwigshafen.” So 
the other day testified Walter C. Teagle, former presi- 
dent of Standard Oil of New Jersey, in explaining 
why his company had bought from I. G. Farben, the 
German trust, its process for developing gasoline 
from coal. Testifying further, he is quoted by the 
newspapers as saying: “I had not known what re- 
search meant until I saw it. They were feeding 
coal in, obtaining a heavy tar from it and then 
making gasoline out of it. It was very, very im- 
portant, because at that time they were making oil 
and we were facing a possible oil shortage.” 

Then testified Dr. Robert T. Haslam, former re- 
search engineer of the company, who is quoted as 
saying that the I. G. engineers had developed two 
techniques in connection with hydrogenation, then 
unknown in the United States (1928). The first was 
the handling of very high pressures and special steels 
to contain them and the other was the use of catalysts. 

It gripes us when Americans have to admit to be- 
ing “babies” alongside skilled German technicians. 
We certainly weren't babies when we devised tech- 
niques to lick Germany in warfare, as of last May 8. 
But, to get on with our line of thought— 


It is true that during the first world war, for ex- 
ample, we were stymied for many months because 
we no longer had access to German aniline dyes. One 
could perhaps quote several other examples. Yet the 
points are: (1) How did the Germans get that way? 
and (2) what are we going to do about it? 

The United States has, of course, been a nation of 
pioneers. Living and resources came easy. Nature 
always provided. So far we have been a “have” nation 
and Germany has leaned to the “have not” side. It is 
natural, therefore, that Germany has progressed farther 
than we along scientific and engineering lines—espe- 
cially those in which Germany developed synthetic 
materials to compete with others’ natural products. 

But now Germany’s industry is largely smashed, 
her people—theoretically, at least—humiliated. Ger- 
many, as a nation, does not exist. Is this not the time, 
therefore, to enter upon a new era of invention and 
technique? Time to win and earn the recognition of 
the world as the undisputed leader in science and 
its application? 

Is it not the time to attain that state of technical 
knowledge so that never again an American or any 
other nationality will speak of us as mere “babies?” 

—H.A.K. 


Steel Speaks 


There has been in recent years an expanding 
tendency of steel and other material manufacturers 
to issue periodical publications falling into the gen- 
eral class of “House Organs.” A new high may be 
said to have been reached when a new quarterly— 
“Steelways”—came to us in May. It is a noteworthy 
typographic rival of “Steel Horizons,” familiar to 
many as a house organ outstanding for its quality 
and beauty. 

“Steelways” is issued by the American Iron and 
Steel Institute. In its introductory editorial it is said 
that it will talk about steel in use; that progress in 
extending the use of steel, to make life a better ex- 
perience for the many, is a very accurate measure of 
American vitality. “For steel, speaking literally, is the 
foundation of the American way of life, and forms 
the structure on which it has been reared.” 

This first issue measures up to its purpose, with 
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informing articles, some eleven in all, including 
“Weapons to Win,” “Secrets in Slag,” “Houses that 
Fly,” “Revolution in Radio,” “Steel and Its Geo- 
Graphic Why,” and others, which will attract many 
readers. But an outstanding feature are the illustra- 
tions, many of them in color, and particularly the 
drawings by Lili Rethi in the article on “Welcome 
Back Soldier.” 
This issue is an excellent and auspicious beginning. 
It should not only broaden the average citizen's know1- 
edge of the steel industry, but should make for better 
relations between the public and the steel industries. 
The important thing, to us, is that the steel industry 
is now fully awake not only to its responsibilities as 
producers of our No. 1 engineering material for peace 
or war, but also to the need for continually informing 
its market about steel’s serviceability and uses. 
—E.F.C. 
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Metallurgists and steel. 
makers review all orders 


that enter the Inland mill, 





Steelmakers Confer With Metallurgists... 
on every order...at Inland 


When an Inland metallurgist is away 
from his office—and that may be a 
large part of each day—he can be 
located in the mill. He may be in a 
superintendent’s office talking proc- 
esses, he may be at an open hearth 
furnace following through a heat, or 
he may be at a mill laboratory getting 
a record of physical tests. 


This close cooperation between 


steelmakers and metallurgists is an 
important factor in producing qual- 
ity steel, in improving processing 
methods, and in meeting the exact 
requirements of each Inland cus- 
tomer. Inland Steel Company, 38 S. 
Dearborn St., Chicago 3, III. 
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an Editorial 


Machines and engines are largely masses of 
metal in motion. But more than that: there are 
so many different materials in a particular ma- 
chine that the task of selecting or developing the 
best material for each part or service—the right 
material for a bearing, the correct steel for a 
reciprocating shaft or the most durable metal 
and type of construction for the base—requires 
not only an iritimate knowledge of materials and 
a thorough understanding of machines.but the 
combined wisdom of Solomon and patience of 
Job as well. 

Recent progress in mechanical engineering 
has rested heavily on materials engineering, 
and today's limitations of power, speed, loading 
and temperatures of machines and parts are 
limitations imposed by the existing materials and 
the maximum performance obtainable from 
them. So it is natural to ask: What does the 
future hold in new materials and in materials- 
processing methods that may strike away the 
bonds of the recent past and permit the design 
of machines and engines faster and more pow- 
erful than those in common use up to now? 

From the engineering-service standpoint, the 
necessary improvements must come in (1) fatigue 
strength (or the ability to withstand vibration, 
repeated stressing or rapidly reversed loading), 
required in such parts as diesel crankshafts, air- 
plane propellers, springs, bolts, machine tool 
bases, automotive bearings and rocker arms, all 
types of axles, etc.; (2) surface smoothness and 
wear resistance, needed in bearings of all kinds, 
automotive and aircraft cylinder walls and pis- 
tons, machine tool guides and ways, scarifier 
blades, valve seats, etc.; (3) toughness, shock 
resistance or impact strength to withstand the 
pounding received in service by such things as 
ball bearings, forging hammer dies and blocks, 
automotive connecting rods, valve stems, shock 
absorber links, aircraft landing gear, railway 
car couplings, rail ends, axles and thousands of 
large and small machine parts that strike each 
other in service. 


Some future materials must also be superior 
to today's best with respect to (4) resistance to 
the effects of high temperatures (loss of strength 
and rapid oxidation), the chief requirement for 
materials used in steam and gas turbines, boil- 
ers, furnace and heater parts, oil refining equip- 
ment, engine valves, exhaust manifolds, ther- 
mostatic and pyrometric elements, etc. 

Finally, mechanical equipment of the future 
will require metals and nonmetallic materials 
with (5) even better strength/weight ratios than 
those now serving in machines, engines and 
transportation equipment. Not only must such 
materials be developed and applied to railway 
trains, busses, autos and aircraft, but the light- 
weight development will also have to be ex- 
tended to machines and other industrial equip- 
ment and especially to their load-bearing parts 
if power increases per unit of equipment weight 
are to be accomplished. 

We have made remarkable strides during the 
war period in developing materials for or ap- 
plying them to these problems. But materials are 
still the limiting factors in pushing onward our 
design frontiers. In many instances the superior 
materials are here, but their special service- 
abilities are not generally known or they are not 
being progressively applied. Frequently the com- 
bination of old materials with new processing 
or fabricating methods can give a lighter strong 
design or a better solution to a high-tempera- 
ture problem than was previously possible. For 
still other situations the mechanical design has 
gone absolutely as far as available materials 
and methods will permit. 

The foregoing are the five chief directions in 
which modern materials must be improved or 
their applications more imaginatively developed 
if mechanical design is not to stand still. This is 
the opportunity and the challenge of tomorrow 
for those interested in the development, appli- 
cation and processing of engineering materials 
for manufactured industrial products. 

FRED P. PETERS 
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Superfinishing a Monel liner for a gun recoil cylinder. (Courtesy: International Nickel Co.) 





Ultra-Fine Surfaces on Metals 


by KENNETH ROSE Engineering Editor, METALS AND ALLOYS 


tion of the value of ultra-smooth surface finishes 

for many uses involving moving parts. The auto- 
motive industry, bringing with it the gasoline motor, 
has been one of the pioneers in development of 
metal-working techniques to produce smooth surfaces 
for engine parts, and it is not too much to say that 
without these processes the modern high-speed in- 
ternal combustion engine would not have been pos- 
sible. During the war the aircraft industry has 
profited from these developments, and many mechan- 
ical devices for the home and industry in the post-war 
era will likewise be improved by the use of these 
better finishes. 


Risen YEARS HAVE BROUGHT a growing realiza- 


Development and Background of Use 


Production of very smooth surfaces on metal is not 
a recent development. In Roman times mirrors were 
made of highly polished speculum alloy. The value 
of these ultra-smooth finishes for machinery has been 
recognized within the past 25 years, however, and it 
is within that period that equipment and methods 
have been evolved for precision finishes, dimension- 
ally and geometrically accurate as well as ultra-smooth 
of surface. 

A glance at the automobile of about 25 years ago 
will assist in evaluating the progress made since that 
time. Lue “Technical World” of June, 1913, describ- 
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ing a race of specially built cars at Indianapolis 
Speedway, tells how the veteran De Palma was beaten 
because his car broke down on the last lap when he 
attempted to force it to 90 m.p.h. A youngster, Joe 
Dawson, won partly through the shrewdness of his 
managers, who realized De Palma’s car could not stay 
in the race at that terrific speed, and signalled their 
driver to slow down to 75 m.p.h. even when in sec- 
ond place on the last lap. 

All cars of that period wore out their piston pins 
after about 5,000 miles of driving. These piston 
pins were finished according to best practice of the 
day—by turning and grinding. A New England con- 
cern, Mirra Piston Pin Co., added a new touch by 
lapping the pins after grinding, and obtained greatly 
increased life with these mirror-finished parts. In the 
early 1920’s the Mirra Piston Pin Co. was taken over 
by three English toolmakers, Herbert S. Indge, Sidney 
Player, and Joseph Bethel, who had come to this 
country during World War I. They developed a 
grinding machine of their own to give production 
combined with precision. 

While no instruments were available at that time 
to determine accurately the quality of the finishes 
produced, an expert has estimated that the turned 
and ground pins were probably of about 20 to 25 
micro-inches average roughness, while the lapped 
parts were approximately 4 to 7 micro-inches. The 
automobile industry was quick to take up and ex- 
pand the idea, and soon was offering the smooth 
finish on pin bearings, main bearings, and cam con- 
tours on cam shafts. Again an extraordinary increase 
in life of the part resulted. 

In addition to the automobile manufacturers, the 
ball bearing companies were pioneers in smooth pre- 
cision finishes. Timken and S.K.F. were among the 
most active. The electroplaters had been producing 
smooth finishes in their work, but their problem was 
usually a matter of smooth surface only, rather than 
one of precision finishing, in which dimensional and 
geometrical accuracy are factors. 

An annoying feature of early cars was the neces- 
sity of long break-in at slow speed. This has been 
referred to by the late H. J. Wills of Carborundum 
Co. as “in effect a slow and unscientific lapping 
process which wears down the high places in the 
bearings.” When smoother, more accurate finishes 
became commercially possible, it was found that jour- 
nals and bearings could be so precisely fitted that, the 
need for elaborate break-in disappeared. This pre- 
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Ground surfaces—rough, commercial, and fine. 
(Courtesy: Norton Co.) 
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Improvement obtained in a valve by finishing after 
turning. (Courtesy: Chrysler Corp.) 


cision fitting has made possible the present-day air- 
craft engine. 

As an interesting corollary to use of ultra-smooth 
finishes for bearings, it was found to provide a solu- 
tion to the vexing problem of “brinelling.” Cars 
shipped from Detroit by rail for long distances had 
developed depressions on surfaces in contact with the 
rollers in roller bearings, due to the continual vibra- 
tion. Partial disassembly of the bearings had seemed 
to be the only solution until the advent of the 
smoother surfaces, when the problem disappeared. 

It should be reiterated that what had happened 
was not the discovery of something new, but the rec- 
ognition by the automotive industry of the value of 
smoother finishes for many parts, and the production 
of such finishes as a standard procedure. Precision- 
surfaced gage blocks had been used for years, but dur- 
ing the 1920's the bored cylinder barrel gave way to 
the honed cylinder barrel, the turned piston pin to 
the lapped piston pin, and so on. Finishes as smooth 
as these had been produced for many years, but 
equipment was now devised to turn out smooth- 
surfaced parts on a mass-production basis. 


Types of Smooth-Finish Processes 


There is considerable disagreement about almost 
everything in connection with smooth finishes. Some 
of the country’s leading authorities are still in doubt 
as to the value of smooth surfaces, and methods of 
measuring nomenclature, methods of designating, 
and other points are still in question. Even the clas- | 
sification of processes used is not generally agreed 
upon; some engineers list three types, others four, 
and still others five. All agree upon grinding, in 
which metal is removed by a rotating element of 
bonded abrasive. All will accept lapping, but will 
disagree about its definition; to some engineers lap- 
ping is the application of abrasive cloth, to which 
an unbonded abrasive may be added; to others it is 
metal removal with a soft plate charged with loose 
abrasive. 

Honing is metal removal by bonded abrasive 
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blocks under controlled conditions permitting it to 
generate a surface, with the reservation that one type 
of hone consists of a metal lap charged with loose 
abrasive, used functionally as a hone to generate a 
surface. Polishing is ignored by some engineers as 
not a precision finishing method. By others it is con- 
sidered as metal removal with a coated paper abrasive, 
while a third group refers to the use of a loose abra- 
sive wth a soft lap as polishing. 

By some engineers the process of superfimishing, in 
which metal removal is accomplished by a bonded 
abrasive with light pressure and multiple motions, is 
placed in a separate category, while others think of 
it as a type of lapping. 

Regardless of the nomenclature used, several limi- 
tations are generally agreed upon as to the applicabil- 
ity of the various processes. Loose abrasives are un- 
suitable for work with soft metals, including some 
soft steels, since the work would become charged 
with the abrasive. All of these processes are intended 
for use after preliminary machining operations, and 
with all of them except grinding it is necessary that 
the finishing be done quickly, since the stone or other 
form of abrasive soon levels down the peaks in the 
surface roughness (sometimes called fuzz) to provide 
sufficient bearing area, and no more work is done. 

When the soft metals are to be given a smooth 
finish, a bonded abrasive is used. This is sometimes 
a bonded abrasive wheel, incorrectly called a lapping 
wheel. Other bonded or coated abrasives are also 
used upon occasion. Another process for finishing 
such soft metals as bronze, aluminum, and silver, not 
included with the list of types, is diamond boring and 
turning. Engineers in the aircraft industry report 
that surfaces of about 16 micro-inches average rough- 
ness can be obtained consistently by the use of prop- 
erly prepared diamond tools. 

If surfaces of 32 micro-inches in soft materials, or 
80 micro-inches in steel, will be sufficiently smooth, 
they can be produced on internal diameters by ream- 
ing. 

The present tendency is to use grinding as a pre- 
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liminary to other surfacing techniques. While ground 
surfaces can be produced by a skilled operator that 
will be as smooth as those by the other methods, 
present equipment will for the other methods give 
satisfactory results in the hands of less skilled oper- 
ators. These methods do not generate the surface 
temperatures and pressures occurring with grinding, 
and so minimize the danger of damage to the work. 

When the requirements call for dimensional ac- 
curacy within a few tenths, combined with geometri- 
cal accuracy, honing will probably be the method 
selected. Honing can generate a surface, and so can 
correct out-of-roundness. or taper, whereas lapping 
and polishing tend to follow contours. Metal removal 
is also faster with honing, so that it is practicable to 
as much as a thousandth of an inch or more. 

Lapping, manually or machine operated, will pro- 
duce work with the maximum degree of accuracy and 
surface finish. -Gages, such as plug and ring gages or 
Johannson gage blocks, are finished by lapping. Metal 
removal is slow, and correction of inaccuracies is in 
general limited to removal of high spots. Extreme 
accuracy is possible by lapping, but is in general 
dependent upon the skill of the operator. 

Superfinishing is a process patented by Chrysler 
Corp., in which metal removal is accomplished by 
abrasive stones under very light pressures and with 
multiple motions of work and abrasive, and usually 
with the use of light oil as a lubricant. The process 
does not have for its object metal removal in the ordi- 
nary sense, but only the elimination of fuzz. Dimen- 
sional accuracy can be obtained by using coarser 
stones, with increased speed and pressure. Short, rapid 
strokes of the abrasive, with the light pressures used, 
prevent the formation of sufficient heat to cause sur- 
face damage. 

Polishing as usually practiced makes use of a loose 
abrasive and a soft lap—cloth, felt, leather, etc. The 
use of a coated abrasive with wooden blocks or simi- 
lar backing is included by some engineers. Polishing 
is comparatively the cheapest form of surface im- 
provement, but does not afford any correction of di- 


Brush Surface Analyzer 
curves obtained by H. R. 
Nelson of Battelle on vari- 
ous types of surfaces. The 
vertical magnification is 
25,000 times; horizontal, 
100 times. These surfaces 
are not necessarily typical 
of the best obtainable by 
the finishing methods in- 
dicated. 


(From American Machinist, 
Aug. 6, 1941.) 
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mensional inaccuracies. It is sometimes used to re- 
duce wear on moving parts, or to increase fatigue re- 
sistance by removing machining marks. 

Certain machining operations have already been 
mentioned as capable of producing fine surfaces. In 
addition to diamond turning and boring, carbide cut- 
ting, and reaming, burnish-broaching is sometimes 
used for improving bore surfaces, especially with non- 
ferrous metals. 


Grades of Fineness and Control 


As important as surface production is surface finish 
control. Since the dimensional variation called rough- 
ness is extremely small, its evaluation is a difficult 
matter at best. In addition to the relatively fine-spaced 
surface irregularities known as roughness, there are 
those of greater spacing, referred to as waviness. 
Flaws are such irregularities as occur at only one 
place, or infrequently and at random. Scratches, holes, 
cracks, checks and similar defects are in this group. 
The direction of the predominant surface pattern is 
referred to as the lay. 

At present there is in use the Aeronautical Stand- 
ard AS107 of the Society of Automotive Engineers, 
and a Proposed Standard for Surface Roughness, 
Waviness, and Lay, B46 of the American Standards 
Association, jointly sponsored by the Society of Au- 
tomotive Engineers and the American Society of 
Mechanical Engineers. A revision of proposed stand- 
ard as prepared in 1940 is now being made. These 
standards, after defining the terms used for the vari- 
ous irregularities, give a system of specifying or rat- 
ing such irregularities, of evaluating them, and of 
designating them on drawings. {Standard symbols 
for roughness and lay, and other surface-roughness 
data, will be presented in an “Engineering File Facts” 
page in M&A for August.] 

National Aircraft Standards Committee has set up 
standard roughness numbers ranging from 500 micro- 
inches, root mean square, to 1 micro-inch, including 
a noncritical range, 500 and 250, and a critical range, 
100, 40, 20, 10, 5, 2, and 1. These are given in 
NAS-30, with an outline of applications for which 
each is suited. They are summarized in Table I. 

The unit for measurement of height of roughness 
is the micro-inch, 0.000001 in. Height may be speci- 
fied as maximum peak to valley height, average peak 
to valley height, or average (root mean square or 
arithmetical) deviation from the mean surface. 
Roughness widths may be specified in inches, and 
waviness widths similarly. Roughness measurements, 
unless otherwise specified, are made across the lay 
of the surface, or in the direction which gives the 
maximum value. When only one number is used to 
specify height or width of irregularities, it indicates 
the maximum, and any lesser value is permissible. 
Maximum and minimum values may both be speci- 
fied. 


Determining Surface Roughness 


Determinations of surface roughness may be made 
by comparison, either visual or by feel, or by direct 
reading instruments. For visual comparison specimen 
blocks or cylinders have been prepared by several 
companies, and by the Army Ordnance Department. 
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Table I. Fine-Surface Production Methods and 
Typical Applications 
Surface 
Roughness, 
in micro- | Production Method Recommended Uses 
inches 
500 Low grade machined | For secondary parts 
surface not subject to stress 
concentration 
250 Medium machine fin- | For general use—sur- 
ish or very rough faces under moder- 
ground ate tension, etc. 
100 Smooth machine | For main structural 
finish fittings, including 
highly stressed 
parts 
40 Very fine machine | For highly stressed 
finish, or medium parts, except ex- 
ground finish treme tension 
members 
20 Fine ground, smooth | For rapidly rotating 
reamed, coarse shaft bearings, ex- 
honed or lapped treme tension 
members 
10 Finest grinding, or | Interior honed sur- 
honing, lapping, faces of cylinders 
or buffing 
5 Honed, lapped, su- | For surfaces sliding 
perfinished, very across surface 
fine buffing or pol- grain, where lubri- 
ishing cation is not de- 
pendable 




















Most users agree that these standards must be used 
with caution, since samples differing from the stand- 
ard in material, contour, lay, or method of prepara- 
tion will usually appear to be different in roughness. 
However, in the hands of an experienced observer 
visual comparison with standards presents a quick, 
inexpensive method for judging surface quality. An- 
other visual method, and one widely used in shop 
practice, is to finish the first piece of a lot to the de- 
sired smoothness as determined by instrumental or 
other means, and to use this piece as the standard for 
comparison. 

Most operators in machine shops are more or less 
skilled at judging surface quality by drawing a finger- 
nail over the work. Men with considerable experi- 
ence develop an uncanny proficiency in these make- 
shift tests, and are able to check the output of their 
machines quite accurately. Plastic plaques with sam- 
ple panels have been prepared for touch comparison. 
Drawing the work across the operator's teeth is a sim- 
ilar shop test. Derived from tests of this sort is a 
method of judging finish by measuring the wear on 
a pencil lead drawn across the work under controlled 
pressure and for a known distance. 

Several methods have been devised for judging 
surface finish by sound, using a phonograph pick-up 
unit, or a physician's stethoscope combined with a 
phonograph needle and a diaphragm. These methods 
are of course dependent upon the skill of the indi- 
vidual, and subject to all the errors of the human 
element. 

Visual methods making use of magnification are 
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Fine finishing extends the life of cutting tools. 
(Courtesy: Ohio Units, Inc.) 


of use in the laboratory and for research work. They 
include the microscopical study of the plan view of 
the surface, and microscopical examination and meas- 
urement of the surface in profile in the sectioned 
specimen. The Schmaltz microscope, with built-in 
scale, is of use in examinations of this sort. A recent 
development is the use of a replica of the surface, 
made by coating the area with a film-forming mate- 
rial, stripping it off, mounting, and projecting an 
enlarged image onto a screen. 

Among the most useful instruments for the study 
of surface finish are the direct reading devices. In 
this country they are two—the Profilometer (made 
by Physicists Research Co., Ann Arbor, Mich.) and 
the Brush Surface Analyzer (made by Brush Devel- 
opment Co., Cleveland). In the former instrument 
a diamond-pointed tracer moves a coil in a magnetic 
field to produce a small voltage, varying as the dis- 
placement of the tracer; after amplification the result 


is read on a meter as the root mean square value of 
roughness in micro-inches. With the Surface Analyzer 
a very sensitive piezo-electric crystal converts the 
motion of the tracer into electrical energy, which in 
turn is continuously recorded on a chart by a stylus. 

Each instrument offers certain advantages, and pos- 
sesses disadvantages. The Profilometer reduces re- 
sults to a numerical basis that is reproducible, and 
can be specified. The use of root mean square values 
minimizes the effect of occasional high or low points. 
The instrument is portable, operates from standard 
electric outlets, either 115 volt or 230 volt as speci- 
fied, and requires no special skill in operation. It does 
not give a detailed picture of the surface, viz., a surface 
with smooth plateaus and a few deep valleys might 
have the same roughness value as one showing more 
uniform peaks and valleys. Only the roughness of the 
surface is shown, without indicating deviation from 
a dimension. 





Rough honed and mirror honed bores. 


Table Il. Ratio of (Brusa) Peak-to-Valley Roughness ("max) to Profilometer Reading ("rms) 
for Various Cylindrical and Flat Surfaces 






























































Cylindrical surfaces Flat surfaces 
‘. ay hmay /h S .* | Ps hmax/h 
Profilometer nag /Nreas Oe | Profilometer max/Memne vor 
Type teading, | “Predominant “Deepest teading, “Predominant” | “Deepest 
of micro-inches, | peak” maximum” | mMicro-inches, peak | maximum” 
Finish rms roughness roughness rms roughness | roughness 
Ground | = 105 4Y, 64 11 5 7 
14 5 84 4.5 8 15 
14 4 7Y 1.9 7y% 11 
12 4 7 - ons 
ei. 44 10 ad = oe 
2.3 3, | 10 | ate bas | iin 
1.6 4l4 | 10 | —_— nue — 
Hypro- 4.0 71 14 2.5 54 91% 
lapped 2.3 SY 13 1.2 644 21 
Sand- 8 9 13 5.0 TY 
papered 5.0 614 10 3.3 64 14 
1.4 Sy — —- — — 
Super- 3.5 914 16 10 TY 12 
finished 3.0 7 12 Ss 5 9 
1.6 5 11 25 31% 9 
Loose- a3 TY 18 $.5 5SY 12 
abrasive- | 44 11 | 20 3.0 14 17 
lapped | 3.5 13 23 3.0 11 22 
2.8 8i4 15 — a x Saal 
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Table Ill. Average Value and Range of Values of *max/*rms for Various Types of Finish 





(Summary of Table 1) 




















Cylindrical surfaces Flat surfaces 
“Predominant peak”’ “Deepest maximum” | “Predominant peak” “Deepest maximum” 
roughness roughness roughness roughness 
Type | 
of | Average Range of Average Range of Average Range of Average Range of 
finish value | values | value values value values value values 
Ground 44 | 34-5 84 64% -10 7 5 -8 11 7 -15 
Hypro- 
lapped 6% | 51Y%4~-7% | 13 13. -14 | 6 54-64% 15 9-21 
Sand- 
papered 7 | 5%-9 12 10 -13 7 644-74 17 14-19 
Super- 
finished 7 5 -9% 13 ll -16 SY 3144-7Y% 10 9 -12 
Loose- 
abrasive- 
lapped 10 | 7% -13 19 oe «28 10 5% -13 17 12-22 

















With the Surface Analyzer a graphic representa- 
tion of the surface is prepared, which can be kept as 
a permanent record, on which all deviations from a 
mean line are recorded, and from which either root 
mean square or average deviation can be calculated. 
The surface may be studied at leisure by means of 
the chart. However, calculation of values from the 
graph is considered by many to be laborious and 
time-consuming, and the results otherwise do not lend 
themselves to specifying a finish or to determining 
compliance with a specification. The instrument may 
be used with soft materials, including plastics, as 
well as with hard metals. 

To assist in converting root-mean-square rough- 
ness to peak-to-valley roughness, L. P. Tarasov of 
Norton Co. has prepared tables (See Tables II and 
III) showing the relationship of the two values. The 
same ratios can be used to convert from peak-to-valley 
figures to root-mean-square values. The ratios were 
arrived at empirically, and were presented at the 1944 
annual meeting of the A.S.M.E. 


Engineering Applications 


The development of fine surface finish on a mass 
production basis for the improvement of automotive 
engines has already been mentioned. The aircraft 
engine took up at the stage the automobile motor had 
achieved, and continued in the careful control of 
surface roughness. Some of the generalized standards 
set by Wright Aeronautical Corp., as outlined by 
J. A. Pierson of the Paterson, N. J., plant’s standards 
department, are as follows: 


For surfaces of rotating journals.. 8 micro-inches 
Ror cylinder bores ............. | 7 
For thrust faces of most gears.... 16 “ rs 
For crank pins (high velocity and 

PE ED: nn s0000s06<0% 4 * 
For gear teeth, highly loaded...... 32 

| rT er 60 “ : 
For anti-chafe clamping surfaces, 

DEE ahenagesatneeusoeass 50 

in softer materials............ 80 


For anti-chafe nonclamping surfaces 20 
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In general, the softer bearing material is permitted 
about twice the roughness of the hardened journal. 
All work is done to about 25% better roughness than 
the required figure, so as to provide a margin of 
safety in avoiding rejections. Actual inspection of 
work coming from the machines usually shows per- 
formance above even this allowance, as for instance 
cylinder bores, specified for 15 micro-inches, show 4 
to 8 upon inspection; journals, specified for 8, give 
readings of 3 micro-inches. 

Control of surface smoothness also means control 
of surface roughness. While there are not many in- 
stances in which a minimum roughness must be main- 
tained, a certain degree of roughness in the breaking- 
down rolls of steel mills has been found to provide 
better traction. A minimum of 10 micro-inches is 
considered good practice. Likewise sheet for galvan- 
izing requires a degree of roughness. 

The principal reason for desiring that surfaces 
should not be too smooth is that a very smooth sur- 
face is expensive to produce. A surface better than 
required therefore frequently represents a waste of 
money. 

Another field that has become surface roughness- 
conscious is that of cutting tools. By carefully finish- 
ing cutting edges with fine-grained stones, used as 
grinding wheels or as hand-honing stones, tool life 
has been increased many times. Punches and dies 
also showed remarkable gains in life when smooth- 
finished. 

Mass production methods for obtaining fine fin- 
ishes had invaded many new fields of civilian produc- 
tion before war curtailment of manufacture. Refrig- 
erators, business machines, sewing machines, and other 
similar articles were making use of the techniques. 
Watches with tiny parts that had formerly been care- 
fully polished by hand now have ultra-smooth parts 
made by specially developed machines. Plowshares 
were being superfinished. It may be confidently pre- 
dicted that, with sharpened competition, abrasive fin- 
ishing of machined parts will continue to expand in 


.its applications with resumption of peacetime pro- 


duction. 


75 








decsienivesee For | 





Specification- 
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Purchasing of Die Castings 


by HERBERT CHASE 


INCE THE GENERAL ELECTRIC Co. is among the 

largest purchasers of die castings in many differ- 

ent types of alloys, its engineers have naturally 
gone a long way toward the objective of securing these 
parts in qualities such as to insure satisfactory per- 
formance of the castings under service conditions. 
Die castings have long been purchased under well 
defined specifications but these specifications are 
altered from time to time to take advantage of new 
advances in casting methods and equipment as well 
as tO meet new sets of performance requirements. 


The General Practice 


Most of the work along this line has been done in 
close cooperation with suppliers, as it is not the pur- 
chaser’s purpose to impose, of course, specifications 
that are not commercially feasible to meet. Engineers 
of representative die casting producers meet periodi- 
cally with G.E. engineers for the interchange of mu- 
tually helpful information and for discussion of new 
sets of requirements or proposed changes in specifica- 
tions that appear to be necessary to meet changing 
conditions. 

Specifications now in use must in most cases be in 
line with government specifications because so large 
a part of G.E. output is now for war applications. 


Fig. 1—G.E. specification for one type of high-silicon, 

aluminum alloy. In one instance (B12G19C) air 

injection machines may be used, but in the other 

case (B12G19D) production in a cold-chamber ma- 

chine is required. Similar specifications cover other 
compositions. 
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FIG. 1. 





G-E Material B12G19 identifies aluminum-silicon alloy castings, as 
follows: 
B12G19C—Die castings 
B12G19D—Cold chamber pressure 


CHEMICAL COMPOSITION: 





























Element B12G19C B12G19D 
Silicon®... . . 11.00-13.0 11.0-13.0 
Balance Balance 

~— 0.6 

. 05 . 0S 

santa 2.0 0.8 

0.50 0.50 

0.3 0.3 

0.1 0.1 

0.1 0.1 

Total other impurities... coco 02 0.2 

* With the approval " ‘the purchaser it is permissible to sub- 


stitute for the major elements Cu 1.75-2.25% and Si 7.5-8.5%. 


MANUFACTURE: 

Material—No scrap shall be used except that of the same composition 
produced in the vendor’s plant and free from contamination. 

Defects—All castings shall be commercially dense, sound, and free 
from spongy centers. In addition pressure castings shall be of 
uniform quality and condition, clean and free from excessive 
oxides, foreign material, visible porosity before and after machin- 
ing, blow-holes, cracks, or other defects that affect their value. 

Process—Material B12G19D shall be made only in a high-pressure 
type cold chamber machine. 


FINISH: 
Commercial finish shall be furnished unless special finishes are speci- 
fied on drawings as follows: 
f8%—Decorative finish free from flow-marks and swirls, and suitable 
for buffing or polishing without machining. 
f5%—Secondary finish having more imperfections than commercial 
finish and suitable only for unexposed or painted surfaces, 


REFEREE METHODS: 


Tension test = G-E ESB2 
Chemical composition . .. ASTM B40 
DRAFT: 
Draft to be furnished on holes and side walls must be specified on 
quotations. 


MARKING AND PACKING: 

Material shall be suitably packed to prevent damage or loss during 
transit. Shipments shall be legibly marked with the purchase 
order number, the manufacturer’s name, and the G-E material 
designation. 
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Naturally, the specifications also follow those set up 
by A.S.T.M., S.A.E. and other engineering societies 
in basic pattern though there are often some added 
requirements considered essential for policy and other 
reasons. 

It is also G.E. policy and practice not to purchase 
blindly even though specifications are imposed. Its 
experts make it a practice to visit prospective vendors 
of die castings to insure themselves that the methods 
followed are such as can be expected to meet require- 
ments and that personnel and equipment for proper 
checks on quality are available and being properly 
applied. On the basis of these visits there are pre- 
pared lists of approved suppliers to whom purchases 
are confined. 

Partly as a result of special war requirements, the 


Fig. 2—A more exacting specification for alumi- 
num alloy die castings on which radiographic and 
breakdown tests, among other checks, are required. 


company’s engineers have taken an active part in pre- 
paring and making possible certain new sets of speci- 
fications that have already enabled the use of die cast- 
ings in certain applications for which they were not 
considered feasible before. These specifications call 
for the use of X-ray and other equipment in such a 
way as to insure sound castings where, before, there 
was no positive check on porosity or on certain other 
possible flaws and hence no definite assurance that 
the casting would meet particular critical require- 
ments. Further developments along this line are ex- 
pected to make possible the substitution of die cast- 
ings for forgings or other wrought parts where, with- 
out appropriate checks on quality, such uses could not 
be considered. 

It is recognized, of course, that there are different 
degrees of quality requirements in die castings, as in 
other types of product, and that there is no logic in 
specifying an extra quality where a somewhat lower 
quality will meet all requirements. It is appreciated 





G-E Material B12G30 identifies special aluminum-silicon-copper 
alloy castings, as follows: 


B12G30G—Pressure mold castings 
CHEMICAL COMPOSITION: 


Silicon . 4.5-5.5 

Copper 3.5-4.5 

Aluminum Balance 

Max. impurities: 
Iron - eS 
Nickel aces - 03 
Manganese on OS 
Tin ss a, 
Zinc nae we 0.6 
Magnesium ... 0.07 
Total Others : 0.3 
Max. of any impurity . . O15 

MECHANICAL PROPERTIES: 
Tensile strength, tg min. 32,000 
* Yield strength, p.s.i., min. . 18,000 


Elongation, % in 2 in., min. . 2.0 
Note: Test bars shall be die cast » eumende and not cut from 
commercial cast bars. They shall be cast in a die of 
approved design in regular pressure mold casting produc- 
tion routine. The manufacturer's test bar mold may be 
used when approved by the purchaser. 
* Based on 0.2% offset 


TEST BARS: 

Tension test bars are not required to be furnished under this speci- 
fication as evidence of the satisfactory strength of the castings. 
The physical performance of the castings shall be safeguarded by 
periodic breakdown tests as specified herein by the purchaser to 
insure maintenance of referee standards. Test bars may be re- 
quired by the purchaser as a check on the metallurgical handling 
of material in the manufacturer’s plant. 


MANUFACTURE: 
Critical Stresses—The purchaser's drawing of castings will indicate 
the character, degree and location of critical stresses in the cast- 


ing, and will record all other information not specified herein 
which may be needed by the manufacturer to meet service require- 
ments. 


Sample Castings—Before starting production, the manufacturer shall 
submit at least 25 sample castings of the correct chemical composi- 
tion when, in the manufacturer's opinion, die and casting routine 
has been adjusted to produce consistently castings which will 
meet all the requirements specified. These castings must pass 
chemical analysis, dimensional check, and quality test, and must 
be free from injurious surface defects, such as cold shuts, folds, 
pits, cracks, rough spots, etc., which would affect the strength 
of the casting or create trouble from notch fatigue. Such parts 
of the sample castings as are to be machined must not reveal any 
injurious porosity, hard spots, inclusions, cracks, etc. after ma- 
chining, and must clean up to final di i n app 
completely machined casting will be returned to the manufacturer, 
to be used by him—as referee standard of purchaser's acceptance 
requirements. 

The entire sample run shall be machined and radiographed with 
special reference to stressed portions of the casting (so designated 
by the purchaser on the drawing furnished with the order). At 
least five of the worst castings which are acceptable as to surface 
condition and analysis shall be subjected to a breakdown test, 
applied in the manner specified by the purchaser, depending on 
service conditions, transverse loading, impact, fatigue, leakage, 
etc. If the breakdown value shown in the test is below the service 








safety factor requirements, and if this premature breakdown cannot 
be attributed to faulty structure or composition, then it is the 
purch "s ibility to design or otherwise change the 
parts. The manelactuner will then resubmit a new lot of sample 
castings. If castings fail in the breakdown test as specified above 
for reason of faulty material, or if more than two castings out of 
the whole sample lot fail to meet the other requirements herein 
specified, the whole sample lot shall be rejected and a new lot 
of sample castings shall be submitted by the manufacturer. 

Radiographs of the castings which acceptably perform without break- 
ing, cracking or permanent deformation beyond the critical di- 
mensional tolerances, and any other effects liable in the opinion 
of the h to dize the serviceability of the parts, 
indicate ‘satisfactory structure in the stressed sections of the cast- 
ings so desig d by the on the ordering print. The 
manufacturer and purchaser shall select a film representing the 
worst condition of all castings which have passed the breakdown 
test satisfactorily, and shall each keep one copy as referee stand- 
ard for oubonqnent production. 

M "s ibility—It will be the manufacturer's respon- 
sibility to ‘thn available and utilize inspection and control math- 
ods of Production which will insure that the requirements of 

ition, di and tol , and of quality 
as specified herein, ‘are met. When pecified by p on 
castings requiring considerable machining, the vendor must by 
suitable means of inspection eli before shi t all defects 
which would cause rejection after machining in the purchaser's 
plant, and thus entail loss in machining time, delay in replace- 
ment, and Ree sh irrecoverable expense. 

X-ray E ion—X-ray shall be made by the pur- 
chaser of a specified number of castings, depending upon the 
responsibility of the casting, chosen at random, to represent @ 
production lot, as agreed on b fi and e 
If X-ray examination reveals the presence of injurious defects in 
any stressed section of the casting beyond the standards estab- 
lished herein and recorded in the referee film retained by the 



































urer and , the whole lot shall be rejected. The 
f b may submit all castings at his expense 
to individual X-ray examination. 
WELDING: 


Castings shall not be welded or repaired in any manner detrimental 
to the performance of the parts. 
REFEREE METHODS: 
Tension test 
CERTIFICATE OF TEST: 
The manufacturer shall submit with each lot of castings, as defined 


G-E ESB2 








herein, a certificate of enslyels covering all elements listed in the 
section oder Chemical Comp lysis sh made in 
the manner agreed on b f er and p Sam- 








ples of pon shall be taken from three 
from each lot. Chips shall be obtained from the entire cross 
sections at such places from each casting as the purchaser may 
designate, either by sawing, drilling or milling, using clean, dry 
tools, without lubrication. The chips from each casting shall be 
cleaned with a magnet and thoroughly mixed before analysis. 


MARKING AND SHIPPING: 

Marking—Each casting shall be plainly marked with the manufac- 
turer's name, brand, or trade-mark, pattern number, or such other 
markings as may be prescribed, in a location and in such a 
manner as not to affect the use or appearance of the pressure 
mold casting, or to be machined off. In addition, each shipment 
shall be legibly marked with the purchase order number, the 
vendor’s name, and the G-E material designation. 

Shipping—All castings shall be shipped in such a manner as to 
avoid damage and loss during transit. 
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too that it is futile to use purchase specifications un- 
less steps are taken to check the product to make sure 
that the specifications are met. In consequence, the 
company has its own laboratories and other checking 
equipment and makes such use of this as is necessary 
to insure that castings supplied meet requirements. 


Aluminum Alloy Die Castings 


At present, a large proportion of the die castings 
purchased are in aluminum alloys, partly because 
they are specified in government contracts and are 
applied where light weight is an important consid- 
eration. To cover some of these castings, the speci- 
fication reproduced in Fig. 1 is used. It provides for 
two slightly different compositions, one for castings 
made in air-injection (gooseneck) machines and the 
other, with lower maximum on iron content, for 
castings produced in cold-chamber machines. The 
latter form of casting is now preferred but, especially 
where old dies designed for air-injection machines 
are still to be used, the air-injection machine is per- 
mitted. 

This enables the die caster to continue using old 


Fig. 4—Proposed G.E. standard symbols for use on 
drawings to indicate radiographic requirements and 
areas to be radiographed. 





























Fig. 3—Drawing of a casting on which the direc- 
tion and magnitude of the stresses to be imposed in 
service are indicated to help the caster judge where 
stresses are high and casting faults must be avoided. 


equipment that he has been unable to replace, where 
its output will meet requirements, but the specifica- 
tion also covers the better grade of casting from more 
modern machines in which not only higher pressures 
are applied but better control of iron content and of 
other factors affecting quality is possible. This speci- 
fication is typical of that applied in buying the usual 
run of commercial aluminum alloy castings. 





Proposed General Electric Standard 


Symbols for use on Drawings to indicate areas to be 
Radiographed. 
Area Location Symbols 
OOOO 
— 


\ 


Where the area is paralle| 
tothe plane of the plan 
it shall be indicated by 
porallelogram, thus 


Where the area is perpendicular 
to the plane of the plan it 
shall be indicated by 
parallelogram, thus: 


a 


AA AA 


i 
rT ( y is 
LoS | 
Where a continuous section is to be radiographed 
throughout its ete extent, it shall be indicated 
by a straight line rclerat one end thus 


omp 


with a ci 











ara 
Where the exact location cannot be indicated by 
any of the above symbols, the areas or sections 
to be radiographed shall be indicated thus: 
om 
4D 
AR 


Placement of Films 
The placement of film is | 

left to the radiographer who will 
be re nsible for p 
graphing the designated area. 






Sr 


sroperly radio 


General. 


When preproduction breakdown 
tests are required, the magnitude and 


point of application of the loads will 





Alternative Method Employing Miniature Pictu 





Radium or X-Ray Focal Spot Symbols 
When required toindicate the direction of rays use 
radium or X-ray focal spot symbols in conjunction with 
area symbols thus: 








7 
a B) 
+4 or 4 _ 
— } _— 4. are oe 
(ALR ey Cicnchihbaddaa 
o 


Where the use of the above symbols is impracticable an 
arrow pointing to the film location symbol and indicating 


the general direction of the rays shall be used thus: 


lr] 
— 


Stress Direction Symbols 
Stress direction S == in the plane of the drawing 
Or where © = Stress upward at right angle to plane of drawing 
Or where @ = Stress downward at right angle to plane of drawing 


ies 
a | 
=— 

















Illustrative Notes for Above Stressed Areas 


No.1 After satisfactory castings have been examined, radiograph every__. casting 
_ arejection or a change in casting technique, radiograph every casting until__ castings 
have beer examined ond found satisfactory, then radiograph every__casting 
No.2 Allcasting defects in this area that have been repaired by welding shall be re-radiogrophed. 


be reported by the mechanical testing 
agency to the designing engineer, who 
shall send the requirements based on 
such data to the manufacturers 
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Much more exacting, however, is the specification 
reproduced in Fig. 2 covering what are termed “pres- 
sure mold” castings, that is, the type made in cold- 
chamber machines, under especially strict metallurgi- 
cal and production control. Especially noteworthy, 
however, are the requirements under the heading, 
“manufacture.” These stipulate, among other things, 
that steps be taken to insure castings that may be 
regarded as “sound,” that is, which are free from in- 
jurious flaws of specified nature and particularly such 
as may lead to failure in service. 


Quality Assurance 


To insure such castings and before manufacture 
is started, the supplier must make a sample run after 
having tried and adjusted the die and machine so 
that, in his estimation, it produces acceptable castings. 
These samples, when delivered, are subjected to speci- 
fied tests, including analysis, breakdown and radio- 
graphic examination. All 25 are completely ma- 
chined, partly to check on freedom from such porosity 
as may be uncovered by machining. A sample of a 
casting indicating the minimum acceptable as to sur- 
face after machining is sent to the vendor as a ref- 
erence standard for production. 

From radiographs of acceptable castings, the pur- 
chaser and caster select one representative of the worst 
casting that has met the tests specified and this radio- 
graph is then set aside for comparison with radio” 
graphs to be made later of castings in production 
runs. If the latter radiographs reveal defects beyond 
those considered allowable, the lot is rejected. Al- 
though this procedure is exacting, it is considered 
necessary, especially for castings that are critical and 
are subjected to considerable stresses. It is appplied 
especially to castings for aircraft applications and its 
feasibility for such exacting requirements has been 
demonstrated in the production of many castings. 

Naturally, such a procedure is known to increase 
the cost of the castings and arrangements are expected 
to be such that the producer is compensated for the 
extra work he must do to meet the requirements. By 
following the specified procedure (only outlined here, 
see Fig. 2 for details), however, a high grade of cast- 
ing with definite physical properties is assured and it 
can be used where, except for taking the precautions 
indicated, it could not be safely applied. If castings 
fail to meet requirements in checks of the sample lot 
first run and this is a result of faults in the casting 
that the caster may be expected to, eliminate, it be- 
comes his responsibility to do this. 

If, however, the fault is one of design, the purchaser 
makes the changes needed and the die is altered or 
rebuilt, at his expense, to yield castings of required 
strength. Now that many die casters have installed 
new equipment and have become accustomed to the 
procedures necessary to insure required quality, it is 
believed that the experience gained will tend to have 
a beneficial effect upon die casting quality in general 
and, perhaps, ultimately result in establishing a more 
scientific basis for die and machine design than now 
exists. 
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G-E Material B16G1 
castings, as follows: 
Bl6G1A—Sand cast 
B16G1D—Pressure cast 
B1l6G1H—Sand cast, solution treated, but not aged 
B16G1J—Sand cast, solution treated, and fully aged 


CHEMICAL COMPOSITION: 


identifies magnesium-aluminum-zine alloy 


B16G1A B16GID BI16G1H & J 

Magnesium Balance 88 min Balance 
Aluminum 5.3-6.7 8.3-9.7 5.3-6.7 

Zinc 2.5-3.5 0.4-1.0 2.5-3.5 

Manganese 0.15 min. 0.13 max 0.15 min. 
Silicon 0.30 max 0.50 max. 0.30 max. 
Copper 0.05 max. 0.05 max. 0.05 max. 
Nickel 0.03 max 0.01 max 0.01 max. 
Total other impurities 0.30 max. 0.30 max. 0.30 max. 


MANUFACTURE: 
No scrap shall be used except that of the same composition produced 
in the vendor's plant and free from contamination. 
Material B16G1D shall be made only in a high pressure type cold 
chamber machine. 
Castings shall be commercially dense, sound, and free from spongy 
centers. 
MECHANICAL PROPERTIES: 
B16G1A B16G1D B16G1H B16G1J 
se 








Tensile strength, p.s.i., min. 24000 - 30000 32000 
*Yield strength, p.s.i., min. _ _ 10000 16000 
Elongation, % in 2 in., min. 4 — 6 2.0 


*At 0.2% permanent set. 
**No physical properties required. 
REFEREE METHODS: 
Tension test 
DRAFT: 
The draft which will be furnished on holes and side walls must be 
specified on quotation. 
MARKING AND SHIPPING: 
Materials shall be suitably packed to prevent damage or loss during 
transit. 
Shipments shall be legibly marked with the purchase order number, 
the manufacturer’s name, and the G-E material designation. 


G-E Test Method ESB2 











Fig. 5—Specification covering castings in three dif- 

ferent magnesium alloys, only the alloy designated 

B16G1D being for die casting, im a cold-chamber 
machine. 


Special Factors and Tests 


Under the heading, “critical stresses,” it should be 
noted that the purchaser's drawing is to indicate the 
character, degree and location of such stresses and 
give the caster such information as he may need to 
meet service requirements. Fig. 3 is a drawing of a 
casting in which the actual loads and the direction 
in which they are applied are so indicated. By know- 
ing how the casting is to be loaded in service, the 
supplier can make at least an estimate of those sec- 
tions that will carry the maximum stresses and do his 
best to see that these sections, at least, are free of 
porosity and of any other flaws such as may influence 
performance in service. 

Mention is made in the specification of a break- 
down test the nature of which is not indicated. Ac- 
tually this is an impact or other test devised by the 
engineer assigned to supervise inspection and is in- 
tended to make sure that the casting will withstand 
loadings safely beyond those encountered in service. 
Such a test is intended to establish maximum per- 
missible structural defects which will still leave the 
casting serviceable and serve as a basis for changes 
in design if this is thought necessary. The test is not 
one intended in any sense to penalize the supplier but 
rather to inform him of possible weaknesses that may 
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be eliminated and to satisfy the engineer that the 
casting possesses a sufficient factor of safety to insure 
adequate performance in service. 

Though test bars, cast separately in a die of ap- 
proved design may be required, especially as a check 
on metallurgical handling of the alloy by the die 
caster, they are not required as evidence of satisfactory 
strength in the castings. The “end use” breakdown 
test is the only accepted criterion. Little reliance is 
placed, in fact, upon physical tests of test bars, since 
there is never any assurance that they truly represent 
the properties of any casting, (even if they should be 
cast on the same machine and from the same melt as 
the casting) save of the bars themselves and there is 
no certainty, either, of being able to duplicate results. 
This applies, of course, to routine acceptance tests. 
Naturally, laboratory physical tests of bars are made in 
developments with new alloys and in general research 
work, 

Routine tests are made, however, on the composi- 
tion of the castings themselves. This is of special im- 
portance in checks on impurities, as well as to make 
sure that the die caster is properly controlling, within 
the limits specified, the major alloying elements. 
Spectrographic analysis is commonly employed for 
such work and is a practical necessity in some in- 
stances, especially in checking zinc alloy die castings 
for the highly critical and very low maximum limits 
on tin, lead, and cadmium or for magnesium in non- 
air-aging aluminum alloys. 

Although much of the foregoing applies to some- 
what specialized die castings that are highly stressed 
and serve critical war uses, suitable checks are also 
made on the commercial run of die castings insofar 
as this is necessary to maintain the required quality. 
The commercial casting is regularly checked for 
composition and, especially if trouble has been en- 
countered as a result of porosity, radiographic exami- 
mations are made. There is now in use at the 
Schenectady plant a special machine for fluoroscopic 
examination of castings, some of which can be handled 
at a very high rate. Although this machine is now 
used chiefly as a supplement to radiographic checks 
for castings on which 100% X-ray inspection is re- 
quired, it can be applied readily, if necessary, to 
routine checks of castings that, for example, may 
have given trouble in prior lots because porosity that 
might not be significant otherwise has been en- 
countered in machining. 

Because of the growing use and increasing utility 
of radiographic examination of castings, G.E. has pre- 
pared proposed standard symbols for use on drawings 
to indicate radiographic requirements. These symbols 
with explanation are reproduced in Fig. 4. Frequently, 
it is mot necessary to X-ray the entire casting but 
only some critical area in which porosity or other 
defects, such as cracks or cold shuts, must be avoided. 
If that area is suitably marked on the drawing, the 
caster knows immediately where he must seek to avoid 
faults and can be guided accordingly both in design- 
ing the die and in making subsequent checks to de- 
termine whether desired results are secured. In addi- 
tion, the purchaser's own inspectors are similarly 
guided in making their own checks. 
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Zinc and Magnesium Alloy Die Castings 


Specification sheets dealt with thus far refer espe- 
cially to aluminum die castings which, under present 
conditions, G.E. purchases in largest numbers. Similar 
sheets, one of which is shown in Fig. 5, cover mag- 
nesium alloys and another, Fig. 6, deals with zinc 
alloys. Magnesium is die cast exclusively in cold 
chamber machines, but the zinc alloys, though some- 
times cast in such machines, are commonly cast in 
plunger machines in which ample pressure is readily 
applied, hence the type of machine is not specified. 

Although G.E. employs, in addition to the forego- 
ing, some die castings based respectively on copper, 
tin and lead, the number of these purchased is rela- 
tively small and printed specification sheets have not 
been prepared. By working in close cooperation with 
die casters on its approved lists, however, G.E. is able 
to take full advantage of the economies inherent in 
die castings, besides making sure that the castings 
purchased meet the quality requirements set. 





G-E Material B13G1 identifies zinc-aluminum-magnesium alloy cast- 
ings, as follows: 
B13G1A—Sand castings 
B13G1C—Die castings 


CHEMICAL COMPOSITION: 
Major elements: Impurities, max.: 
Alumi 3.5-4.3 a eee 0.25 
Magnesi 0.03-0.0 . 
Zinc Bal 

















MANUFACTURE: 

No scrap shall be used except that of the same composition produced 
in the vendor’s plant and free from contamination. 

Castings shall be commercially dense, sound and free from spongy 
centers. Heavy sections above % inch may be subject to spongy 
centers, however, the extent of this sponginess shall be subject 
to mutual agreement. 

SURFACE FINISH: 

Commercial finish shall be furnished unless special finishes are 
specified on drawings as follows: 
f*“—Decorative finish free from flow-marks, and swirls, and suit- 

able for buffing or polishing without machining. 
£5%—Secondary finish having more imperfections than commercial 
finish and suitable only for unexposed or painted surfaces. 


DIMENSIONS AND PERMISSIBLE VARIATIONS: 
The draft which will be furnished in holes and on side walls will 
be stated by the f. er on his q ion, on each particular 
order or group of castings. 


CERTIFICATE OF TEST: 

The manufacturer will furnish the purchaser with a certificate of 
spectroanalysis from each shipment of each part covering the tin, 
lead and cadmium contents. This certificate shall be mailed by 
the manufacturer to the Works Laboratory, General Electric Com- 
pany, to whichever Works of said Company is specified as the 
point of delivery of the shipment prior to or at the time shipment 
is d. In addition to containing the above information the 
certificate must also contain the purchase order number, quantity, 
and the material identification so that shipment and certificate 
may be identified. 

PACKING AND MARKING: 

All material shall ‘be properly packed to avoid damage during 
transit. Each shipment shall be legibly marked with the purchase 
order number, the manufacturer’s name, the weight and the G-E 
material designation. 

















Fig. 6—Specification for the zinc alloy now most 

commonly used in die casting. It is generally referred 

to as “No. 3” and also goes under the A.S.T.M. desig- 

nation of XXIII. Of special significance are the ex- 

ceedingly low maximum limits on tin, cadmium and 
lead impurities. 
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Dpdenicthen METHODS For Materials 


This article describes this best practice in useful detail. 


Seifcsoncmce inul sir dns Metal colton G8 fiestas Mepeaste 
lead alloy. lining and the backing, as well as on the structure of the bearing metal, Mr. 
worked out the best practices in fluxing, tinning, pouring and cooling the lining metal and other o : x 
ret th eget eng een Sing mo nd tsng he ay opto, : 


Pouring a bearing lining. Courtesy: National Lead Co. 










. : ¥ ee 


Relining Lead Alloy Journal Bearings 


by E. A. WOLFENDEN 410 Woods Ave., S.W., Roanoke, Va. 


bearings depend in large part on the strength of 

the bond between the anti-friction metal lining 
and the back, and also upon the grain size of the 
anti-friction metal. It is the purpose of this article 
to outline a procedure for relining railroad car journal 
bearings (using standard AAR lead-base lining 
metal) by which the maximum effectiveness of the 
above factors may be approached under conditions of 
shop production. 

The author conducted many experiments involving 
the use of numerous fluxes, tinning solders, tempera- 
tures of both tinning and lining metal baths, the 
pouring and cooling rates of the lining metal and 
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other variables. The results of these experiments were 
evaluated by means of bond strength tests* taken from 
bearings made under production conditions. Service 
tests made on a large number of bearings substan- 
tiated the results obtained from the bond strength 
tests. 

Bearings can be produced which consistently have 
a bond between the lining metal and the back of more 
than sufficient strength to withstand oil pressure of 
5,000 to 6,000 p.s.i.* These oil pressures are devel- 
oped by radial and end impact thrust loads on the 
lining bond. With a high bond strength, failure of 
the bearings by progressive separation of the lining 
from the back is therefore prevented. High bond 














Special mandrel design that provides exact uniformity 
of lining thickness from bearing to bearing, plus 
greater bearing metal hardness. 


strength also eliminates entrance of oil between the 
lining and the back through radial cracks in the lining. 
Formation of areas subject to boundary lubrication 
and excessive heating, due to the lower conductance 
of heat through the interveining layer of oil are thus 
prohibited. Good practice in relining should yield 
bond strengths which exceed that of the lining metal, 
which with AAR materials should average 8,000 to 
10,000 p.s.i. 


Preparing the Backing 


All unserviceable bearings returned to the relining 
shop should have the linings melted out in a pot 
designed so as to expose the minimum of molten 
lining metal to the atmosphere. The temperature of 
this pot should be held between 700 and 750 F. 
Overheating the lining metal causes oxidation of tin 
and antimony, and linings cast from such metal will 
be brittle and subject to failure by cracking. Under 
no circumstances should the lining metal be removed 
from the backs by direct exposure to an open flame 
as this promotes excessive oxidation and absorption 
of sulphur and gases. Reuse of this metal, without 
subsequent purification, results in foaming, weak 
bond strength and brittle linings. All melted out 
lining metal should be cast into pigs of a convenient 
size for subsequent use in lining the bearing backs. 

Upon removal from the melting-out pot, all backs 
should be immediately brushed clean of adhering lin- 


ing metal (preferably by means of a motor driven 
wire brush) in order to avoid excessive contamina- 
tion of bronze borings obtained from the subsequent 
reboring operation. After cooling in air or water, the 
backs should be inspected for cracks, porosity or other 
defects, gaged for thickness and assorted as to sizes. 

In order to secure sufficient bond strength to with- 
stand the oil pressures previously mentioned, it is 
essential that all bearing backs be rebored to expose 
a clean metal surface before relining. The bearings 
must be bored concentric to and parallel with the 
back, and the filler end of the bearings rebored. Al- 
though some good bearings can be obtained by re- 
lining the backs without reboring, the average bearing 
produced by this method will possess inferior bond 
strength; the ultimate resulc will be many failures 
in service. 

After reboring the backs, the ensuing operations of 
fluxing, tinning and pouring of the lining metal must 
be completed without undue delay. No backs should 
be allowed to stand for more than a few hours after 
boring as the newly exposed metal surface becomes 
coated with. a film of oxides and carbonates that 
resists the action of the flux and prevents formation 


of a good bond. 


Fiuxing and Tinning 


Acid zinc chloride solution is an excellent flux and 
may be prepared by “killing” hydrochloric (muriatic) 
acid with slab zinc in a cast iron pot. The resulting 
zinc chloride solution should be drawn off, strained 
and stored in a carboy. When ready for use, this 
solution may be mixed with one volume of water to 
two volumes of the solution or used full strength. 

Using flux contaminated with clay, oil or other 
substances will result in production of very inferior 
bearings; therefore it should be used from small con- 
tainers holding not more than one quart. Care must 
be taken to vigorously scrub the flux onto all parts of 
the newly bored surface of the bearings. A stiff bristle 
brush such as a stencil brush is recommended for this 
purpose. 

As the chemical action of a flux is not immediate, 
sufficient time must be allowed for it to clean and 
etch the metal surface. The backs should be allowed 
to set for 1 to 14% min. before placing them, fluxed 
surface down, into the tinning pot. It is extremely 
important that the fluxed surface of all backs be moist 
when they are placed into the tinning pot. 

Contrary to much of the literature it was found 
that a tinning solder of 20 to 25% Sn and 75 to 80% 
Pb gave a higher bond strength with the high lead 
lining alloys than the high tin solders. This is particu- 
larly true at the operating temperature of the bearings 
because high lead content solder prevents formation 
at the bond of any appreciable amount of the tin-lead 
eutectic alloy (63% Sn-37% Pb) which melts at 
351 F and which is present to some extent in all 
tin-lead alloys between 2.6% Sn and 80.5% Pb. The 
presence of excessive amounts of this eutectic alloy 
causes undue weakening of the lining at the bond with 
rise in temperature, resulting in failure of the bearing 
due to the lining slipping from the back. 

It is important that the temperature of the tinning 
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solder bath and the time of immersion of the bearing 
back in the solder be regulated within close limits. 
Prolonged immersion or excessive temperature will 
cause tormation of a relatively thick layer of the 
brittle copper-tin intermetallic compounds at the sur- 
face of the bronze. These compounds if allowed to 
become excessively thick tend to break away from 
the bronze. 

This action apparently weakens the bond as bear- 
ings which remain in the solder the proper interval 
ot time are stronger than those which have remained 
in the tinning solder too long and/or at too high a 
temperature. This effect, however, may be partially 
due to excessive heating of the back. The result of 
this will be that the lining metal at the bond area 
is the last to solidify while the bearing is cooling on 
the mandrel; this tends to produce stresses due to 
shrinkage of the lining from the back atid possibly 
microscopic shrinkage voids at the back.*: * 

Experience has shown that the temperature of the 
tinning bath should be so regulated that 45 to 50 sec. 
are required to melt the solder that solidifies on the 
back. This temperature will vary from 625 to 675 F 
depending on the size of the bearing back. At these 
temperatures no covering of flux or charcoal is neces- 
sary to prevent drossing of the bath. 


Handling and Spacing the Bearing Elements 


The tinned backs should be removed from the bath 
within 1 to 114 min. after immersion. They should 
be set on the mandrels, radius end down, and the 
lining metal poured without delay. If the tinned sur- 
face of the back is allowed to become solid before 
the lining metal is poured, diffusion of the lining 
metal and tinning alloy can not occur, consequently 
the bearing will have a loose or very weakly bonded 
lining. The tinned surface should not be brushed or 
rubbed, but at times it will be necessary to tin a spot 
that failed to tin. In such cases the spot should be 
rubbed vigorously with a wire brush, flux applied 
and the back re-dipped into the solder bath. If the 
spot then fails to tin, the back should be rebored or 
scrapped. Any back that contains oil in spongy or 
porous areas should be scrapped; such areas will be 
made evident by smoke issuing from the tinned sur- 
face. 

Tongs for handling the bearing backs during the 
tinning operation should be designed so as to grip the 
bearings under the side lugs to prevent contact with 
the tinned surface. Flat tongs which grip the backs on 
the tinned surface produce a region near the collar end 
of the bearing having very poor bond. This region 
is a critical location for any deficiency in bond 
strength. 

One of the illustrations shows a mandrel, with a 
bearing in place upon it, which is designed to give 
the same thickness of as-cast lining on every bearing 
regardless of the amount of metal that has been bored 
from the bearing back. Machining time, broaching 
cutter wear and excessive remelting of metal is saved 
by the use of this design over one which does not 
regulate the as-cast lining thickness. This mandrel 
design likewise allows more rapid and uniform cool- 
ing of the metal. Greater hardness and a more de- 


sirable grain size that contributes superior wearing 
properties to the bearings are thus achieved.’ 

The hardened steel biocks, bolted to the mandrel 
casting, contact the radius of the bearing back and 
serve as spacers to regulate the distance between the 
mandrel face and the back to !1/g» in. at the center. 
Since the mandrel has the same radius as that of the 
bearing for which it is designed, the as-cast lining is 
uniformly */s2 in. thicker than the finished lining. 
Consequently only */32 in. of metal need be broached 
from the bearing to produce the required lining thick- 
ness of 1/4 in. These hardened steel blocks which 
are forced against the radius of the bearing back also 
prevent the escape of the molten lining metal from 
the assembly and produce the so-called oil groove at 
the edge of the lining. Several strips of steel approxi- 
mately '/, in. by 1 in. by 12 in. should be at hand to 
use as chillers in case any molten metal does escape. 

In cases of excessive wear at the fillet end of the 
bearing (see AAR Specification M-502 for condemn- 
ing limits of wear) it may be necessary to place a 
little mud made of fire clay or some like substance 
around the base of the bearing to stop any escape 
of lining metal. The mandrel should be at a tem- 
perature of approximately 425 to 450 F when the 
lining metal is poured into the assembly. 


Pouring the Bearing Metal 


The temperature of the mandrel has as great an 
effect on the physical properties of the lining as does 
the pouring temperature of the lining metal. A cool 
mandrel will cause gas pockets, cold-shuts and weak 
bonds due to the shrinkage of the lining from the 
back, while a hot mandrel results in the formation of 
blisters on the lining surface, segregation of the metal, 
excessive shrinkage, low hardness, low compressive 


Correct design of tongs, which grip the bearings 
under the side lugs to prevent contact with the tinned 
surface. 








strength and brittleness of the lining metal. 

It is the author's opinion that the most effective 
method of cooling is by means of a spray of water 
produced by drilling small countersink holes in a pipe 
which is inserted into the hollow mandrel casting. The 
water spray is rapidly converted to steam and there- 
fore conducts the heat from the mandrel faster and 
more uniformly than either a water-filled or air-cooled 
mandrel, both of which tend to become excessively 
hot at the top. This excess heat at the top of the 
mandrel gives lower bond strengths and weaker lin- 
ings at the collar end of the bearings which must 
withstand the high oil pressures created by impact of 
the bearing against the axle collar and therefore should 
possess the best possible physical properties. 

A ladle of the self-skimming, bottom-pouring type 
should be used in pouring the lining metal in order 
that dross, dirt or other impurities may be kept from 
entering the lining. It should be of sufficient size to 
hold all the metal necessary to completely pour the 
bearing without interruption, as interrupted pouring 
may result in a cold-shut that will develop an area 
of high pressure in the bearing. Such an area will 
cause premature loose linings, squashing, rapid wear 
or sometimes complete failure due to cracking of the 
lining. The ladle should be handled with one hand 
leaving the other free to use the steel chilling strips 
to prevent escape of any lining metal from the 
bearing. 

The standard AAR lining metal for journal bear- 
ings (3-5% Sn, 8% min. Sb, remainder Pb) 
should be poured at 625 F. The metal should be 
dipped from beneath the surface of the pot and 
poured in a slow steady stream from one side of the 
bearing to the other. Pouring in ome spot causes a 
hot spot on the mandrel which produces a spongy 
region in the lining. Too rapid pouring entraps air 
bubbles in the metal which results in deep pits or 
internal cavities in the lining. As the lining shrinks 
in cooling additional metal should be added until it 
is flush with the top of the back. 

The bearing must not be removed from the mandrel 
until the lining has completely set; jarring disrupts 
the crystalline structure of the hot metal and causes 
it to become weak and brittle. 

As little as a few tenths percent of copper or 
calcium in the lining metal will cause an excess of 
heavy dross to form on the surface of the pot and 
foaming of the metal while pouring the linings. This 
latter feature is particularly objectionable as it pro- 
duces very spongy linings that have little strength. 
This condition can often be remedied by raising the 
temperature of the pot to approximately 800 F and 
fluxing the metal with ammonium chloride or by 
steaming the molten metal for about 15 min. by in- 
serting a steam pipe into the bath. 

The ammonium chloride can be brought into inti- 
mate contact with the metal throughout the pot by 
placing the salt in a container constructed on the 
principle of a tea ball. This perforated container filled 
with the salt is used to stir the molten metal from the 
bottom of the pot thus allowing the ammonium 
chloride to vaporize and ascend through the metal. 

After removal from the mandrels, all bearings 





should be stacked for cooling. When the bearings are 
thoroughly cooled they should then be cleaned and 
broached to produce a smooth uniform surface free 
of holes, dross, dirt or other foreign matter. 

Each bearing should be given a final inspection, 
including ringing to test for loose linings, before 
leaving the relining plant. As the ringing test will 
only indicate a faulty lining or back and not the 
magnitude of the bond strength between the lining 
metal and the bearing back, periodic bond strength 
tests should be made as a check on the quality of the 
relining practice. The method used by the author 
for obtaining the bond strength of the lining to the 
back has been described in the March 1944 issue of 
METALS AND ALLOYS.” 


Summary of Best Practice 


Inspect all bearings returned to the relining plant 
for defects and assort as to sizes. 

Melk all lining metal from the backs at a tempera- 
ture not exceeding 750 F and pour into pigs for 
subsequent use. 

Brush all adhering molten lining metal from the 
bearing backs. 

Rebore all bearing backs to a clean metal surface. 

Scrub flux onto all surfaces to be tinned and let the 
back set for at least 1 min., but have the fluxed sur- 
face wet when submerging the back, fluxed surface 
down, into the tinning solder. 

Regulate the tinning bath (20-25% Sn, 75-80% 
Pb) temperature to 625 to 675 F so that the solder 
which solidifies on the bearing backs requires 45 to 
50 sec. to completely melt. 

Remove bearing backs from the tinning pot within 
1 to 114 min. after immersion, do not touch the tinned 
surface of the bearing, place on the mandrel and 
pour the lining metal without delay. The tinned sur- 
face of the bearing must not be allowed to harden 
before the lining metal is poured into the back. 

Pour the lining metal at 625 F. Dip metal from 
below the surface of the pot and pour from one side 
of the bearing to the other in a slow steady stream 
without interruption, using a self-skimming, bottom 
pour ladle. 

Do not remove bearings from the mandrels until 
the lining has completely set. 

Stack all bearings until they are thoroughly cool, 
then clean. 

Broach the lining metal of all bearings to a smooth, 
true surface parallel to and concentric with the wedge 
seat. 

Inspect all bearings for loose linings and other 
defects. 

Make periodic bond strength tests to determine the 
quality of the bearings being produced. 
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Atmospheres for Annealing Metals 


by C E PECK Industrial Heating Engineer, Westinghouse Electric Corp., East Pittsburgh, Pa. 


NNEALING HEAT TREATMENTS are required in 
A practically every industry concerned with the 
processing of metals. The total tonnage of metals 
in general which are annealed is probably much 
greater than that subjected to any other heat-treating 
process. Thus annealing heat treatments present a 
very large and wide field for the application of sep- 
arately prepared controlled atmospheres. Over the 
past several years the use of controlled atmospheres 
and furnace equipment which can be properly used 
with controlled atmospheres has grown at a very rapid 
rate. 

The rapid growth and broadening use of controlled 
atmospheres for all types of annealing processes has 
come about because the processes usually allow large 
savings as compared to older methods. In many cases 
pickling and other types of cleaning processes are 
eliminated when metals are “bright annealed.” In 
other cases control of quality and elimination of 
decarburization have resulted in large savings. At- 
mosphere producing equipments and controlled at- 
mosphere furnaces have been developed and improved 
to the point where they in reality are precision ma- 
chines as compared to the older types of equipment in 
vogue before the advent of separately prepared and 
controlled atmospheres. 

The purpose of the present article is to outline 
briefly the various types of atmospheres which are 
being commercially applied to a wide variety of an- 
nealing process applications. Each principal type will 
be outlined with particular reference to chemical com- 
position, description of equipment used to produce 
it, cost of production and applications in the annealing 
field. The principal atmospheres which will be dis- 
cussed are as follows (the trade names in parentheses 
are the Westinghouse designations for these gases) : 

1. Completely Burned Fuel Gas. (Lean Exogas) 

1A. Completely Burned Fuel Gas with CO2 and 

H2O Removed. (Lean Monogas) 
2. Partially Burned Fuel Gas. (Rich Exogas) 
2A. Partially Burned Fuel Gas with CO2 and H2O 
Removed. (Rich Monogas) 

3. Dissociated Ammonia. (Ammogas) 

4 & 4A. Partially and Completely Burned Disso- 
ciated Ammonia respectively. (Com- 
busted Ammogas) 

Any discussion of completely reacted cracked fuel- 
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air gas mixture producing gases high in carbon mon- 
oxide, of hydrogen and also of charcoal generators 
producing gases high in carbon monoxide has been 
omitted, since these classes of atmospheres would 
apply only to a very limited number of annealing 
applications and in general are not very suitable for 
annealing processes where long cycles of heating and 
cooling are required. 

Also these classes of gas atmospheres are quite 
active from a chemical standpoint and there is a lot 
more possibility of inter-action between components 
of the gases themselves as well as on the metal being 
heat treated. Since the usual annealing cycle pro- 
gresses over a wide range of temperatures when heat- 
ing up, soaking and cooling it is not very desirable to 
use gases which will-tend to establish a marked dif- 
ference in equilibrium conditions as temperatures 
change rather slowly over a wide range of values. 

As an example, gases containing high CO and a 
very low water vapor and CO: content will tend to 
react to deposit carbon on metallic surfaces during 
slow cooling. The hot metal surfaces act as a catalyst 
to promote the reaction of 2CO=CO2-+-C particu- 
larly in the range of temperatures from 1000 to 1200 
F. Since a great many annealing applications allow 
the relatively slow cooling of large masses of hot 
metal down through a temperature range of 1200 to 
1000 F, it is evident that atmospheres should be used 
which will not deposit carbon due to inter-action 
between components of the gas atmosphere. For this 
reason, the gas atmospheres which are “active” chem- 
ically are not desirable for annealing applications. 


General Combustion Range 


Using methane (CH,) as an example, the various 
types of prepared atmospheres which can be made 
cover the range from complete combustion to partial 
cracking to complete cracking. The word “combus- 
tion” indicates that sufficient heat energy is evolved 
to generate the desired gas without addition of ex- 
ternal heat. 

The range is illustrated by the set of curves shown 
in Fig. 1. Using methane as the base fuel and mixing 
it with proper air ratios as indicated on the curve, the 
variation in approximate gas composition is shown 
covering the range from complete combustion to 
partial cracking. At a particular air to gas ratio the 
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Fig. 1. Combustion properties of fuel gas. 


approximate amounts of hydrogen, carbon monoxide, 
carbon dioxide, water vapor and nitrogen are given. 
A curve of this type is useful in giving a general pic- 
ture of what gas composition can be expected over 
the range, complete combustion to partial cracking. 

Between the right-hand side of the curve showing 
complete combustion and the left-hand side showing 
partial cracking, the actual atmosphere compositions 
obtained will depart somewhat from “idealized” com- 
position indicated on the curve for the following 
reasons: 

1. In the partial combustion range the actual 
amounts of hydrogen compared to water vapor formed 
will depend on the design of the gas generator. The 
same is true for the amount of carbon dioxide com- 
pared to amount of carbon monoxide. The variations 
are due to size of combustion space, time allowed for 
reactions, type of catalyst used, temperature level of 
reaction, etc. All of these factors depend on the in- 
dividual equipment design. 

2. In practical gas analysis the amount of water 
vapor generated in the reactions is always partially 
removed by condensing out the steam of combustion 
down to temperatures and dewpoints corresponding to 
normal atmospheric conditions. Percentage of water 
vapor given on the curve is that generated during 
reaction before any condensation or removal. 

3. At the lower air to gas ratios on the partial 
combustion range there are small amounts of residual 
methane. This will show up on actual gas analyses 
but is not shown on the general curves being dis- 
cussed here using methane as an example for the 
available fuel gas. 

4. The heat generated is shown on the curve. The 
amount of heat shown represents approximately the 
heat of generation or heat of absorption required 
chemically to produce the compositions shown. The 
heat losses from the generating equipment and the 
sensible heat corresponding to the temperatures of 
gases leaving the generating equipment must be sub- 
tracted from heat values shown to give net heat 
generated or absorbed. 

The cost figures given further on are based on the 
following assumptions: Raw natural gas at 50¢ per 
1000 cu. ft.; electricity at 1¢ per kw. hr.; water at 5¢ 
per 1000 gal. Use of manufactured gas usually doubles 
the cost figures for natural gas. Ammonia gas costs 
are based on 314¢ per Ib. for tank car lots and 16¢ 
per Ib. for cylinder quantities. 
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Completely Burned Fuel Gas Atmospheres 


Atmosphere No. 1: Without Removal of 
CO2 and H:2O 

If any commercially available fuel gas is mixed 
with the proper amount of air it may be burned 
under controlled conditions to form COs, H2O and 
No. If this combustion process is carried out with a 
slight deficiency of air, there is no oxygen present in 
the resultant atmosphere and small amounts of hy- 
drogen and CO will be present in addition to the 
gases given above. This resultant atmosphere cor- 
responds to a ratio (assuming methane as the fuel) 
slightly to the left of the line representing complete 
combustion shown on curves of Fig. 1. 

CH.i+202+7.52 Nz — CO2+2H:0+7.52 N:z 
Similar reactions take place with gaseous fuels con- 
taining CO, He and illuminants or heavier hydro- 
carbon gases such as propane (C;3Hs) and butane 
(CyHio). 

A representative composition of prepared gas when 
burning methane with a slight deficiency of air would 
be CO2=10%, CO=0.5%, H2=0.5%, CHi=0.0%, 
0.=0.0%, N2=89%. Dewpoint corresponding to 
approximately room temperature conditions unless 
auxiliary drying equipment is used. This atmosphere 
is inert and non-explosive, and can be set with some- 
what higher reducing properties as indicated by 
range given on the curve of Fig. 1. This is desirable 
in many cases in order to overcome effects of impur- 
ities in the furnace and on the work being processed. 

This atmosphere can be produced for approximately 
8¢ per 1000 cu. ft. based on assumptions mentioned 
above. This particular atmosphere is among the 
cheapest produced since the minimum of fuel is used 
due to the lean mixtures involved. 

A typical atmosphere generator (designated here 
as Equipment A) for producing this gas is shown in 
Fig. 2, and a schematic general arrangement and flow 
diagram in Fig. 3. The gas mixing pump draws air 
through a filter; the air flow automatically regulates 
flow of gas to give a predetermined air to gas ratio 
for variable flow demand. The air and gas, after flow- 
ing through visual flowmeters, mix together at a 
point preceding the pump inlet. The pump moves 
the air and gas mixture through the piping system 





Generator for producing either completely 


Fig. 2. 
burned or partially burned fuel gas. 


METALS AND ALLOYS 











to the fire-check and burner. The temperature of the 
combustion tube is sufficiently high to ignite the 
mixture whose combustion is carried quickly to 
completion in a catalyst filled refractory bed. 

This arrangement also insures thorough reaction 
so that all traces of oxygen are removed. No outside 
heat is supplied to the combustion tube since its 
temperature is maintained by the net heat of com- 
bustion. The moisture from the products of com- 
bustion leaving the exit side of the combustion tube 
is condensed out of the gas in a surface condenser 
and separated from the gas in a water separator and 
a trap. The gas then may be either used in a furnace 
or further purified before using by drying, scrubbing 
out COs or removing small amounts of sulphur. 

The gas leaving the water separator is usually sat- 
urated with water vapor at a temperature about 10 
to 15 F higher than the cooling water used in the 
surface condenser. 

Atmosphere No. 1-A: Completely Burned Fuel 
Gas with CO. and H2O Removed 

The reaction required to produce this gas is exactly 
the same as that outlined for the preceding gas. Fuel 
gas is burned to almost complete combustion on the 
reducing side. In this instance, however, the carbon 
dioxide and the water vapor are completely removed 
by means of separate auxiliary apparatus used in con- 
junction with the atmosphere generator described. 

Using methane for the base fuel, a typical compo- 
sition of this gas would be as follows: CO.= 
0%, CO=%%, Ho=%%, 02=0%, CHs=—0%, 
N2=99%. Dewpoint -—60 F. This gas is inert be- 
cause of its extremely high nitrogen content. A varia- 
tion of this composition which is usually somewhat 
more applicable to commercial furnace conditions 
consists of CO2.=—0%, CO=3%, He=—3%, Oo= 
0%, CHs=trace, No=—94%. The gas is still inert 
but has enough active constituents to overcome oxi- 
dizing impurities which enter into the usual furnace 
application. 

This gas is produced at a cost of approximately 
20¢ to 40¢ per 1000 cu. ft. The range in cost is due 
to the difference between costs of electricity and 
steam when used for re-activating the carbon dioxide 
removal system and the drying system. These costs 
are based on using methane as the base fuel. 

Equipment required to produce this atmosphere 
consists of an atmosphere generator, the same as that 
shown in Fig. 2 (Equipment B). The gas passes 
from this unit to the carbon dioxide removal sys- 
tem which is described in further detail below. From 
the carbon dioxide removal system the gas is further 
dried by means of a combination of refrigerant dry- 
ing equipment and activated alumina drying equip- 
ment described separately. In the carbon dioxide 
removal system the gas from the generator passes 
through the absorption tower through special pack- 
ing material and gives up its carbon dioxide to the 
liquid which enters at the top of the tower and which 
trickles down through the packing material. The 
gas, free of carbon dioxide, collects at the top of the 
tower and flows through moisture removal equip- 
ment and into the further drying equipment men- 
tioned above. 

The remainder of the system consists of a recir- 
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culating liquid system which is used to absorb the 
carbon dioxide and later be heated up to a point 
where the carbon dioxide may be driven off. The 
liquid which is saturated with carbon dioxide collects 
at the bottom of the absorption column and is pumped 
through a heat exchanger to the top of the stripper 
column. The liquid trickles down through packing 
material through which is passing heated steam rising 
from a boiler located at the base of the stripper col- 
umn. During this passage the carbon dioxide is 
driven off and is passed through the top of the 
tower into a condenser which returns most of the 
heated steam back to the boiler. The carbon dioxide 
gas is discharged to the atmosphere. The absorbing 
liquid which has collected in the bottom of the column 
is pumped back again to the top of the absorption 
tower through the heat exchanger and cooler. 


Partially Burned Fuel Gas Atmospheres 


Atmosphere No. 2: Partially Burned Fuel Gas 
without Removal of CO. and H2O 
This atmosphere is. similar to Atmosphere No. 1 





.6mrime eenwen 
comautrien uae 
(wares coe.eo) = 


simagsr 


wise ameenrTe® 
/ Pu 

















POOETSEO 
« 
Cometmrin 
= - 
ro Fummace 
- on runtnte 
WATER Pom CATON 
54 PaRATOR 
————————— rear 


Fig. 3. Schematic arrangement and flow diagram of 
burned fuel gas generator. 


except that air-to-gas ratio is smaller and hence 
products of combustion contain appreciable CO and 
Hp». Sufficient heat is generated to keep these reduc- 
ing gases forming without adding external heat, but 
heat generated is considerably less than for No. 1. 
(See curve in Fig. 1.) For this reason, the gas gen- 
erating equipment is not self starting but must first 
be thoroughly heated up by operating the unit at a 
lean air to gas ratio. After the unit is heated the 
mixture may be made rich enough to produce the 
rich gas since there is sufficient heat generated to 
maintain temperature but not heat up the equipment 
from a cold start. With methane as the fuel the fol- 
lowing is a typical reaction at 6 to 1 air to gas ratio: 
CH,+1.2 O:+4.5 N:=% CO.+ % CO+H:+H:0+4.5 N: 

For a given air to gas ratio, the amount of Hy» 
compared to H2O and the amount of CO compared 
to CO» will vary with the design of equipment used. 
Efficient catalysts will give higher H2 and CO and 
therefore higher reducing properties. 

Using a fuel containing practically all methane a 
typical composition of this atmosphere would be as 
follows at a ratio of 6 parts of air to one part of 
gas: COo=5%, CO=10%, H2a=15%, CHy=1%, 
N2=69%, O2.=0%. Dewpoint of the gas corres- 
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ponds to approximately saturation at room temper- 
ature conditions unless auxiliary drying equipment 
is used. In many applications of this atmosphere, it 
is desirable to dry the gas to dewpoints of approx- 
imately 40 F by using refrigerant dryer equipment 
illustrated in Fig. 4. 

In general, this atmosphere is combustible and 
therefore air should be thoroughly purged out from 
any enclosures in which it might be used. Due to 
its relatively high nitrogen content and correspond- 
ingly low B.t.u. content it is not as highly combustible 
as raw fuel gases, but precautions against creation of 
explosive mixtures with air should always be taken 
when handling this gas. Also, any leakage of this 
gas from furnace openings, etc., should be carried 
away in efficient ventilation systems because the CO 
content makes it very toxic. In a great many appli- 
cations the gas is burned as it issues from the furnace 
openings so that harmful CO is converted to com- 
paratively harmless CO». 

Cost of producing this atmosphere differs from 
that of No. 1 in that more raw fuel gas is used. Av- 
erage costs based on assumptions mentioned in first 
part of article are from 10¢ to 12¢ per 1000 cu. ft. 

The gas generating equipment (Equipment A) 
and comments on operation given for Atmosphere 
No. 1 also apply exactly to No. 2. See Fig. 2 for 
equipment and Fig. 3 for schematic arrangement. 


Atmosphere No. 2-A: Partially Burned Fuel Gas 
with COs and H2O Removed 

This atmosphere is the same as No. 2, except 
with CO, and HzO removed. This gas is produced 
using the same equipment and the same reaction de- 
scribed for Atmosphere 1-A. The only difference con- 
sists in operating the primary gas generator at a ratio 
of air to gas which is richer so as to be able to pro- 
duce the higher reducing properties in the gas. 


Dissociated Ammonia Atmospheres 


Atmosphere No. 3: Dissociated Ammonia, 
Completely Cracked and Not Combusted 

This gas is produced by the cracking of anhydrous 
ammonia. This gives a gas very high in hydrogen 
and with very low dewpoint. When the ammonia is 
thoroughly cracked the composition consists of 75% 
Hz and 25% Ne and the dewpoint is below -60 F. 

This gas is produced at a cost of approximately 
$3.72 per 1000 cu. ft. using ammonia in the standard 
small-size containers. This cost can be cut to approx- 
imately 93¢ per 1000 cu. ft. by using tank car quan- 
tities of ammonia. Approximately 22.2 lb. of ammonia 
are required to produce 1000 cu. ft. of the dis- 
sociated gas. 

The equipment (Equipment C) for producing this 
gas is shown in Fig. 4. It consists principally of an 
electrically heated catalyst-filled retort chamber through 
which passes the vaporized anhydrous ammonia. 


Atmosphere No. 4: Partially Burned 
Dissociated Ammonia 

This gas is produced by mixing a limited amount 
of air with dissociated ammonia to produce a pure 
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Fig. 4. Refrigerant dryer for removing water vapor 
from gas atmospheres down to 40 F dew point. 


mixture of hydrogen and nitrogen using a lower hy- 
drogen content than that obtainable with dissociated 
ammonia. Any proportion of hydrogen compared to 
nitrogen can be obtained depending on the amount 
of air mixed with the dissociated ammonia before 
burning. 

A typical composition of this gas is as follows: 
H2=20%, Os=0%, N2=80%. Dewpoint corre- 
sponds to room temperature conditions unless aux- 
iliary drying equipment similar to that described 
under Atmosphere No. 2 is used. 

A gas containing 20% hydrogen could be produced 
for approximately $2.55 a thousand, based on small 
tank quantities of ammonia. This cost. would be 
approximately 65¢ per thousand if tank car ammonia 
were used. 

The equipment (Equipment D) for producing 
this gas consists of two principal parts, the ammonia 
dissociator such as that described for Atmosphere 
No. 3 and an additional retort chamber used to com- 
bust the mixture of air and dissociated ammonia. An 
advantage of this equipment is that any proportion 
of hydrogen compared to nitrogen can be produced up 
to the limits of dissociated ammonia itself. The 
equipment is also capable of operating at low turn- 
down values so that no gas is wasted in the process. 
This is desirable particularly since this gas is much 
more expensive than the average fuel gas. 


Atmosphere No. 4-A: Completely Burned 
Dissociated Ammonia 

This gas is produced by the complete combustion 
of a mixture of air and dissociated ammonia. A 
slight deficiency of air is used so that no oxygen re- 
sults from the combustion process. This gas consists 
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of a very pure mixture of 99% Ne and 1% Hae. 
Oxygen=—none. Dewpoint corresponds to room tem- 
perature conditions and further drying must be used 
if the application requires it. 

This gas may be produced at approximately $2.30 
per 1000 cu. ft. based on small quantities of ammonia 
or approximately 14 of this, based on using ammonia 
from tank cars. 

The equipment for producing this atmosphere is 
Equipment D, exactly the same as that described for 
Atmosphere No. 4. 


Auxiliary Equipment for Drying the Gases 


In many applications of Gases No. 1 and 2 and 
also of other types of atmospheres, it is necessary to 
dry the gas to lower dewpoints than those obtained 
from equipment cooled with normal commercial 
sources of cooling water. Dewpoints of approximately 
40 F can be obtained from cooling the gas by means 
of refrigerant dryer equipment shown in Fig. 4. The 
atmosphere gas passes through a system of baffled 
finned type cooling coils inside a gas light cabinet. 
A hermetically sealed refrigerating compressor unit 
moves refrigerant through the cooling coils. This 
will be designated as Equipment E. 

When it is necessary to dry the gas to lower dew- 
points, an activated alumina dryer is used, shown in 
Fig. 5. It consists of a dual tower arrangement con- 
taining activated alumina for absorbing moisture from 
the controlled atmosphere gas. The purpose of the 
dual arrangement is to provide continuous ga$ drying 
while one tower is being reactivated to remove ab- 
sorbed moisture. This equipment will dry gases to 
dew points below —60 F if necessary. This will be 
designated as Equipment F. 


Overall Equipment Combinations 


It may be useful to summarize the equipment 
combinations necessary to produce the controlled 
atmospheres described above: To produce completely 
burned fuel gas (Atmosphere No. 1), use equipment 
A set for complete combustion slightly on the re- 
ducing side. Add Equipment E (refrigerant dryer) 
if partial drying required or Equipment F (activated 
alumina dryer) if complete drying is required. 

To produce completely burned fuel gas with CO, 
and H,O removed (Atmosphere No. 1-A), use 
Equipment A plus Equipment B (CO: removal sys- 
tem) plus Equipments E and F for complete drying. 

To produce partially burned fuel gas ( Atmosphere 
No. 2), use Equipment A set for partial combustion. 
Add Equipment E (refrigerant dryer) if partial dry- 
ing is required, or Equipment F (activated alumina 
dryer) if complete drying is required. 

To produce partially burned fuel gas with CO, and 
H2O removed (Atmosphere No. 2-A), use Equip- 
ment A plus Equipment B (CO, removal system) 
plus Equipments E and F for complete drying. 

To produce dissociated ammonia (Atmosphere 
No. 3), use Equipment C (ammonia dissociator ). 

To produce partially burned dissociated ammonia, 
(Atmosphere No. 4), use Equipment D (dissociated 
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ammonia combustor) plus Equipments E and F if 
complete drying is required. 

To produce completely burned dissociated am- 
monia (Atmosphere No. 4-A), use Equipment D 
(dissociated ammonia combustor) plus Equipments 
E and F if complete drying is required. 

In general, all furnace equipment must be indi- 
vidually analyzed and designed for the particular 
application of the controlled atmosphere required. 
Atmosphere furnaces are fabricated to be gas tight. 
Many schemes are used to minimize the consumption 
of prepared atmosphere and to insure positive control 
of atmosphere flow or circulation inside the furnace 
structure. When fuel-fired furnaces are used, radiant 
tubes or muffles are necessary to keep the products 
of combustion from mixing with the prepared atmos- 
pheres. Electric furnaces of the type using resistors 
may be used without muffles where other factors in 
the application permit it. 

Separately controlled atmospheres are now being 
widely applied to a variety of popular types of mod- 
ern furnace equipment such as pusher, roller hearth, 
box, bell type, rotary hearth, pit, Belt conveyer, and 
elevator furnaces. 

The remaining discussion will deal with the ap- 
plications of the various atmospheres outlined above 
to various metal-treating processes particularly those 
related to annealing of both non-ferrous and ferrous 
metals. In general, no particular single atmosphere 
will be universally applicable to all processes related 
to the heating of metals. The closest approach to a 
universal heat-treating atmosphere is Atmosphere 
1-A (completely burned fuel gas with HzO and CO, 
removed ) which consists of a high nitrogen bearing 
gas which is oxygen free and which contains sufficient 
reducing properties to overcome the effect of im- 
purities from the metal being treated and from the 
brickwork of furnaces in which the metal is treated. 
The equipment necessary to produce this atmosphere 
is more expensive than that required for alternate 
choices of atmospheres which are suitable for a given 
process and which require less expensive equipment. 

The general problem in applying controlled atmos- 
pheres to the annealing of metals usually resolves itself 
into partial or total prevention of oxidation of the 
metal surfaces and prevention of metallurgical changes 
in metal such as loss of carbon from steel 
(decarburization ). 


Applications to Non-Ferrous Metals 


Copper: Atmosphere No. 1 is used widely for 
“dry” bright annealing of copper in a wide variety of 
forms such as wire, strip, bar and sheet. Copper can 
be discolored by amounts of oxygen smaller than that 
measurable on the average Orsat apparatus. It is 
therefore very important that the design and adjust- 
ment of the gas atmosphere producing apparatus be 
such that no free oxygen exists in the controlled at- 
mosphere. This is particularly critical when it is de- 
sired to produce an atmosphere with 1% He or less 
and 1% CO or less in order to prevent embrittlement 
of those types of copper metal which in themselves 
are not oxygen free. 

When dry annealing small diameter copper wire 
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wound on spools it is in general desirable to adjust 
the gas generator to produce a gas very low in CO 
and H» in order to minimize the tendency for ad- 
jacent turns of the wire to stick together. Although 
sticking problems may be related to the type of draw- 
ing die compounds used as well as to the atmosphere 
used, general experience indicates that an inert gas 
very low in reducing components such as CO and 
Hy» is better than one containing 2 to 3% each of 
CO and Ho. 

In those applications where oxygen free copper is 
used and where the copper is handled in a form which 
does not require tight winding on spools, the amount 
of CO and He may be higher without any harmful 
effects. 

To successfully bright anneal copper with controlled 
atmospheres it is extremely important to remove 
practically all traces of sulphur compounds in both 
organic and inorganic forms from the atmosphere 
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Fig. 5. Activated alumina dryer for completely remov- 
ing moisture from gas atmospheres. 


used. Some types of natural gases and the petroleum 
gases such as propane or butane contain such small 
amounts of sulphur compounds that it is not neces- 
sary to remove sulphur from the controlled atmos- 
pheres produced from these types of fuel. However, 
practically all manufactured gases contain too much 
sulphur for successful bright annealing of copper 
even though the raw fuel gas itself has been treated 
to remove all but five or six grains of hydrogen sul- 
phide per 100 cu. ft. of raw gas. Manufactured gases 
thus scrubbed still contain various small amounts of 
organic sulphur. The organic sulphur still present 
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dissociates in the gas generator to form hydrogen 
sulphide and sulphur dioxide, which must be sep- 
arately removed by additional sulphur removing equip- 
ment located on the exit side of the generator. 

Copper-Nickel Alloys may be bright annealed with 
same atmosphere as that used for copper and the 
atmosphere must be entirely free of sulphur. Hydro- 
gen embrittlement in general is not a problem on 
these so that atmospheres with higher hydrogen and 
carbon monoxide contents can be satisfactorily used. 

Copper-Zinc Alloys (Brasses) may be clean an- 
nealed with the same atmosphere as used for copper. 
Bright annealing is not obtained due to volatilization 
of zinc from the surface of the material at elevated 
temperature. This gives the surface a “clouded” ap- 
pearance. Volatilization of zinc and subsequent oxi- 
dation on the surface of the metal by CO. and H2O 
in the controlled atmosphere can be greatly retarded 
by using a high nitrogen atmosphere from which 
COs and H»O have been removed, such as Atmos- 
phere 1-A. 

Copper-Silicon Alloys may be bright annealed with 
high nitrogen atmosphere free from CO. and H2O 
(Atmosphere No. 1) as well as being entirely free 
from traces of sulphur. 

Copper-Silver Alloys may be bright annealed with 
either Atmosphere No. 1 or No. 2, but must be ab- 
solutely free of any traces of sulphur or discoloration 
will occur. 

Nickel and Monel Metal may be bright annealed 
with either Atmosphere No. 1 or No. 2, but they 
must be entirely free of sulphur. The metal surfaces, 
although free of oxide, present a gray or matte finish. 
Shiny bright surfaces can be obtained by using dis- 
sociated ammonia or with combusted dissociated 
ammonia. Inconel, which is a nickel-base alloy with 
chromium and iron, can only be bright annealed in 
dissociated ammonia (No. 3) or combusted disso- 
ciated ammonia (No. 4 or 4-A). 

Aluminum and its alloys can be successfully treated 
in air atmospheres provided moisture content is rela- 
tively low. Completely burned or partially burned and 
partially dried fuel gases can also be successfully used. 
In this field there is not yet any widespread demand 
for application of separately prepared controlled at- 
mospheres since prevention of slight surface oxida- 
tion is not a serious problem. 

Magnesium can be annealed using Atmosphere No. 
1 which in general prevents any active or rapid 
oxidation and thus allows safety against possible com- 
bustion of the magnesium at the normal heat-treating 
temperatures. Air atmospheres with 12 to 1% sulphur 
dioxide added are also successfully used. 


Applications to Steels 


Low Carbon Steel may be bright annealed using 
partially burned fuel gas with generator set to give 
maximum reducing properties (Gas No. 2). In those 
cases where the available cooling water is over 60 F 
in temperature the dew point of the gas atmosphere 
leaving the generator will be over 70 F. In general, 
Gas No. 2, with dew points of over 70 F can cause 
discoloration of steel due to oxidizing action of excess 
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water vapor as the steel slowly cools down through a 
temperature range from 1100 to 700 F. In those 
cases where cold water is not available the year 
around it is necessary to supplement the atmosphere 
with partial drying to dew points of about 40 F. 

This gas (Atmosphere No. 2) is approximately in 
equilibrium with low carbon steels (20% and under) 
at normal annealing temperatures and hence there is 
no measurable amount of carbon loss or gain from 
the steel due to chemical combination with the at- 
mosphere surrounding it. This atmosphere is very 
definitely decarburizing to medium and high carbon 
steels and to various alloy steels and should not be 
used where decarburization cannot be tolerated. 

Because of the COs and HO content of Atmos- 
phere No. 1, which is not counter balanced by sufh- 
cient CO and Hg it is not suitable for bright annealing 
of ferrous metals. Even though the atmosphere con- 
tains no free O. the COs and H:O are actively 
oxidizing the steel surfaces when temperatures exceed 
700 to 800 F. 

When stress-relieving annealing motor lamination 
punchings made from low silicon content steels, 
Atmosphere No. 1 is quite suitable since it forms a 
film oxide on the surfaces of the laminations. This 
is desirable in an application of this type. The “ox- 
idizing” power of this atmosphere is not rapid in its 
action and therefore has application on ferrous metals 
where “control” of amount of oxidation is a desirable 
thing. However, there are very few annealing proc- 
esses where this type of surface is required. 

Medium and High Carbon Steels can be bright an- 
nealed using Gas No. 1-A. This atmosphere is not 
decarburizing and is practically neutral to a wide 
range of carbon contents in the steel so that neither 
carburization or decarburization takes place. The 


small amounts of CO and Hz in the atmosphere are 
sufficient to react with small amounts of oxidizing 
impurities on the steel being heated, or react with 
impurities from furnace brickwork. 

Long cycle annealing of alloy carbon steels or high 
carbon steels requires an atmosphere that is chemically 
inactive and which therefore does not react with the 
carbon in the steel. The high nitrogen content of 
this gas combined with total removal of decarburizing 
components such as CO. and H2O results in an 
atmosphere which is chemically “neutral” and reac- 
tion rates with the carbon in the steel are so small 
that no measurable gain or loss of carbon from steel 
occurs when steel is heated to the annealing tem- 
perature and held there for long periods of time. 

Alloy Steels—Tool Steels and High Speed Steels 
may be annealed on long cycles without oxidation or 
decarburization using Gas No. 1-A. Atmosphere re- 
quirements are the same as those discussed above for 
high carbon steels. 

Stainless Steels including the chromium-nickel-iron 
alloys and the chromium-iron alloys can be annealed 
without heavy oxidation in Gases No. 1 or 2, and 
with very little oxidation in Gases No. 1-A or 2-A. 
However, if it is desired to bright anneal these steels 
it is necessary to use pure dry hydrogen. Immeasur- 
ably small amounts of oxygen must be absent from 
the gas atmosphere and the bright annealing to be 
successful must be done in alloy steel muffles con- 
structed so that the pure dry atmosphere is maintained 
without possibility of entrance of the least traces of 
any oxygen bearing gases such as O2, COs, H2O. Dis- 
sociated ammonia will be suitable. Partly or com- 
pletely burned dissociated ammonia is also suitable 
provided it is produced from equipment which elim- 
inates all traces of oxygen and water vapor. 


Atmospheres Suitable for Annealing of Different Metals 
































| Temperature Required Atmospheres that will | Atmospheres 
Material processed | aa 2 aia vive desived vesalts most com- 
ge, F. : , : monly used 
Low carbon steels 1200 - 1350 Bright | 1A, 2, 2A, 3, 4, 4A 2 
Medium carbon steels 1200 - 1450 Bright 1A, 2A, 3, 4, 4A 1A 
High carbon steels 1200 - 1450 Bright | 1A, 2A, 3, 4, 4A 1A 
Alloy steels; medium and high carbon 1300 - 1600 Bright or | 1A, 2A, 3, 4, 4A 1A, 2A 
: : : Clean 
High speed tool-steels including molybdenum : 
high speeds 1400 - 1600 — or | 1A, 2A, 3, 4, 4A 1A 
Stainless steels; straight-chromium and_nickel- _ | 
chromium types 1800 - 2100 Bright Lo 3 
High silicon steel, electrical sheet 1900 - 2000 Clean | 1A, 4 1A, 4 
Copper 400 - 1200 Bright 1,1A 1 
Various brasses | 800-1350 Clean | 1,1A 1 
Copper-nickel alloys 800 - 1400 Bright | 1A, 4 1A 
Silicon copper alloys 1200 - 1400 Bright | 1A | 4A 
Nickel | 1600-2000 | Bright | 1, 1A, 2,2A,3,4,4A| 1, 3 
(1) Completely burned fuel gas (2) Partially burned fuel gas 
(1A) Completely burned fuel gas with HzO and COe2 removed (2A) Partially burned fuel gas with H2O and CO2 removed 
(3) Dissociated ammonia (4A) Completely burned dissociated ammonia 
(4) Partly burned dissociated ammonia 
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Engineering MATERIALS For Product Design . 


The low-alloy high-strength steels containing enough “alloy” to provide superior yield strength and corrosion ia 
_ fesistance as compared to structural carbon steels are expected to play a prominent part in the design and — 
construction of lightweight transportation equipment (such as railway cars, busses, trucks, etc.) to be built and 
used in the postwar period. Mr. Foote’s article discusses these steels from the engineering point of view with spe- 
cial attention to their mechanical properties, corrosion resistance and general suitability for lightweight design. 





These 50-ton lightweight box cars built by Bethlehem Steel Co. for Union Pacific are made of welded low alloy 
steel to achieve a weight saving of 8300 lbs. 





High-Strength Steels for 
Light-Weight Structures 


by FREDERICK D. FOOTE President, Alloys Development Corp., New York and Pittsburgh. 


which are basic in this discussion is desired at the 

outset and found wanting. The terminology 
commoniy applied includes the following: “High- 
tensile steel”; “low-alloy steel”; “mild alloy steel”; 
“high-yield steel”; and even “light-weight steel”. Not 
all of these designations are accurate and some are 
even misleading. The term “corrosion-resistant high- 
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strength steel” is preferred bv the author, but for the 
sake of brevity “high-strength steel” will be used in 
this discussion. 

A large steel producer, who pioneered one of the 
earliest and best of these compositions more than a 
decade ago, has promulgated a definition which speci- 
fies the following: “The term low-alloy high-strength 
steel is meant to include steels to which moderate 
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amounts of alloying elements have been added, im- 
parting in the as-hot-rolled condition a-yield point of 
50,000 p.s.i. minimum, in sections ¥2 in. thick and 
lighter, and which experience indicates will result in 
atmospheric corrosion resistance 4 to 6 times that of 
mild steel.” 

A minimum degree of several important properties 
must be possessed in a composition suitable to the 
purposes for which this group of superior steels was 
designed. Otherwise, it would be inadequate to serve 
engineering needs in some one or more respects, and 
would therefore be disqualified. In considering this 
subject, it is sometimes illuminating to point out that 
this group of steels was developed to displace ordinary 
structural steel for many important uses in large 
tonnage markets. If the group is thought of as com- 
prising better grades of ordinary steel which have 
resulted from metallurgical progress and advancement 
in the art of steel making, a good bit of the mystery 
and confusion which surround them will be avoided. 

Too frequently some one of the essential properties 
of a high-strength steel is over-emphasized, and thus 
given a degree of importance out of proportion to its 
rightful place in the overall engineering problem. 
Gratifying as it would be to find a material ideal in 
all of its characteristics, no such happy outcome is 
expected by metallurgists and engineers of a practical 
turn of mind. It seems wise, therefore, to consider 
the homely adage that “good enough is the best”; 
that anything more than an adequate degree of each 
of the several properties essential to the purpose is 
superfluous and can be obtained only by adding to 
cost, in one way or another. 

The over-emphasis placed upon the importance of 
one property when compared with another arises at 
times from a desire for a fool-proof degree of some 
characteristic in the material without regard for a 
proper balance of other essential properties. Thus, a 
welding engineer would mark adaptability for welding 
as his criterion of quality; the boss of the fabricating 
shop, forming characteristics; a maintenance engineer, 
corrosion and impact resistance, and so on to the pur- 
chasing agent who sometimes in the past has played 
down quality considerations in favor of price. Since 
all must be concerned with an integrated balance of 
the several properties essential to a given purpose, it is 
reasonable to discuss the characteristics of these steels 
from the standpoint of their utility for the particular 
services in which they are to be used. 


Corrosion and Abrasion Resistance 


The aim of this discussion is to examine the char- 
acteristics of high-strength steels well qualified for 
the construction, in modern light-weight design, of 
mobile structures used in transportation such as rail- 
road freight and passenger cars, streets cars and buses, 
mine and dump cars, trucks, truck bodies and trailers, 
ships and barges, etc. 

First costs, operating costs, and service performance 
will determine the choice of material best suited for 
the design of such structures. By this method of 
selection, corrosion and abrasion resistance, and what 
may be referred to descriptively as toughness, are of 
first consideration. Adaptability for welding and 
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forming must be possessed in an adequate and satis- 
factory measure, but if the utmost in weight saving 
for low cost operation is the chief objective, a struc- 
ture, when built and placed in service, must be able 
to “take it” over its economic life span, without loss 
of essential strength and premature failure due largely 
to corrosion. This assurance cannot be provided in 
modern light-weight design without employing mate- 
rials which possess a marked degree of atmospheric 
corrosion resistance and, hence, it is contended that 
this is the most important of the several properties 
essential in a high-strength steel. 

Service experience, as well as an exhaustive amount 
of testing, has demonstrated clearly that the superior 
atmospheric corrosion resistance of certain high- 
strength steels is due to the more dense, tightly adher- 
ent, and highly protective rust coat which forms on 
their surfaces. One particularly important character- 
istic of the type of rust coat which forms in the at- 
mosphere on the subject steels is its uniformity. It is 
practically free from spalling. 

The seriousness and magnitude of the spalling 
found with plain carbon or copper-bearing steels may 
be visualized by the fact that over a short period of 
years a car shop, which specialized in heavy repairs 
to steel cars, accumulated several thousand tons of 
scale which it used as fill in a swamp, and later, when 
a market for iron oxide developed, it also sold several 
thousand tons as “iron ore.” Tendency to spalling, 
which exposes fresh surfaces to the weather, is re- 
sisted by the relatively thin, tough, and adherent rust 
coat of these corrosion-resistant steels. 

To those who are familiar with the electrolytic 
nature of the corrosion processes, the advantages of 
this type of scale will be apparent. Paints, surface 
preparations for painting, and methods of paint appli- 
cation are varied so that no quantitative statements 
can be made as to the longer life and greater adher- 
ence of paint on the surfaces of these steels. However, 
it seems apparent from the paint performance on the 
many freight cars built from corrosion-resistant steels 
that the facts referred to above do contribute to 
greater adherence and, hence, longer life of the paint. 


Effect of Alloys 


If we examine the influence of the individual ele- 
ments on the atmospheric corrosion resistance of a 
ferrous material, we find that some are definitely bene- 
ficial when used alone; some slightly so; and others 
negative in their effect, or even harmful. These same 
elements, when used in combination, are sometimes 
surprisingly beneficial, and in a manner not to be 
anticipated by their effect upon corrosion resistance 
when used alone. In other words, the corrosion expert 
has found that sometimes two and two make five. 

There are several reasons for using more than one 
alloying element to produce the physical properties of 
a good high-strength steel, and this turns out to be a 
favorable circumstance in regard to corrosion resis- 
tance. For instance, phosphorus, which is probably 
the most effective element for improving atmospheric 
corrosion resistance when used alone, is even more 
beneficial when used with small amounts of copper. 
As another example, chromium is not a potent cor- 
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rosion inhibitor when used alone in amounts under 
2%, but when added to the combination of phos- 
phorus and silicon a marked improvement is noted. 
Similar phenomena are obtained with nickel in vari- 
ous combinations, particularly with copper. 

In the range in which the above elements can be 
used to make a satisfactory high-strength steel, the 
previously mentioned formation of a protective type 
of rust coat will prevail approximately in the follow- 
ing type compositions: 

Chromium-silicon-copper with phosphorus 
Chromium-nickel-copper with phosphorus 
Molybdenum-silicon-copper with phosphorus 
High-copper (0.75% )—High-nickel (1.5% ) 

Copper-bearing steel (0.20% Cu min.) is recog- 
nized as having an atmospheric corrosion resistance 
about two times that of plain steel. The best of the 
high-strength steels have an atmospheric corrosion 
resistance two to three times that of copper-bearing 
steel. Since it is generally not practical nor desirable, 
for reasons of economy and good working character- 
istics, to employ the corrosion inhibiting elements for 
their maximum effect, the compositions best suited to 
the purposes discussed are those which have a proven 
atmospheric corrosion resistance four to six times that 
of plain carbon steel. 

While service performance is the ultimate proof, 
it cannot be had when the intended application of 
high-strength steel is a new one. An engineer must, 
of necessity, draw upon such other knowledge as may 
be at hand. When one of the outstanding high- 
strength steels was introduced in 1933, there was 
made available a steel which, by careful testing, was 
proven to have an atmospheric corrosion resistance 
of the degree referred to; namely, four to six times 
that of plain steel, or two to three times copper- 
bearing steel. This was a composition whose relation 
to copper-bearing steel, as regards atmospheric cor- 
rosion resistance, was the same as that existing be- 
tween copper-bearing and plain steel. 

The question then arose as to the probable perform- 
ance of this steel in railroad hopper car service, this 
being the type of equipment used principally for the 
transportation of coal. Reasoning from the demon- 
strated comparison of the corrosion resistance of plain 
and copper-bearing steel in such equipment, it was 
concluded that the subject high-strength steel would 
have a corrosion resistance in actual service equal to 
114 times that of copper-bearing steel. 

In support of the above conclusion, reference can 
be made to the service performance of a series of 
hopper cars built with plain steel in one-half of each 
car body, and copper-bearing steel in the other half. 
These cars were kept under close observation, and 
when finally they needed overhauling, it was found 
that the copper-bearing steel had a corrosion resistance 
which provided a service life 40% to 50% longer 
than that of plain steel. In other words, a superiority 
in the atmosphere of two to three times was reduced 
to one and one-half times under the service condi- 
tions to which these cars were subjected over a 
period of years. 

A striking example of the superior service life to 
be expected from corrosion-resistant steels, when 
compared with ordinary carbon steel, was afforded 
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by an accident which, in 1936, resulted in a stray 
slab of the latter getting mixed in with slabs of 
high-strength steel, and inadvertently rolled into in- 
termediate slope sheets for hopper cars. A little over 
6 yr. later the nine sheets which were rolled from 
the stray slab failed and had to be replaced. The 
facts in the case were proven by tracing the material 
and determining its chemical analysis to be that of 
plain carbon steel. The high-strength steel sheets in 
this series of cars are still in satisfactory condition 
after having been in service for approximately 10 yr. 

The corrosion attack to which open-top railroad 





Dense scale-free corrosion-resistant surface on a 10-yr. 
old 3/32 in. “Cor-Ten” steel hopper car side sheet. 
This sheet has lost 0.006 in. in 10 yrs. 


equipment is subjected is due almost entirely to the 
pollution of the air in industrial areas by sulphur 
gases. This fact is borne out by the service history 
of the equipment. It is confirmed also by the proven 
increase of 50%, approximately, in service life ob- 
tained from copper-bearing steel compared with that 
of plain steel. No other property of plain steel was 
affected by the addition of 0.20% Cu than that of 
its degree of corrosion resistance. 

The concentrated leechings of high sulphur coal 
are extremely damaging to steel of any composition. 
If the service requirements of railroad equipment 
included the storage of high sulphur coal in open-top 
cars for periods of 30 days or longer, these leechings 
would be given time in which to concentrate and then 
cause a greatly accelerated rate of corrosion of the 
surfaces of the steel and also a piercing type of cor- 
rosion at points where the lumps of coal came in 
contact with the sheets. This latter form of corrosion 
would cause penetration through the sheets of the 
cars in a very short time. 

That no such condition is a serious factor in rail- 
road service is again demonstrated by the useful life 
of 10 or 11 yr. obtained from the sheets of coal cars 
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of plain carbon steel, and of 14 or 15 yr. in copper- 
bearing steel. It should be noted that this service life 
is in the generally accepted corrosion-resistance ratio 
of 1:1% for the two types of steel respectively, 
when employed in equal section. 

Moreover, the best high-strength steels are proving 
their superior life to be in the ratio of their added 
resistance to atmospheric corrosion, when compared 
to plain carbon and copper-bearing steels. Thus, the 
ratio of service life in equal section of plain steel, 
copper-bearing steel, and high-strength steel is respec- 
tively: 1:14%4:2%,. 


Mechanical Characteristics 


The physical properties of the high-strength steels 
may now be examined. Ordinary structural steels have 
long held a prominent place in the construction indus- 
tries, and naturally form a basis against which to 
evaluate the performance of the high-strength steels. 
It is pertinent, therefore, to compare the physical or 
mechanical properties of high-strength steels with 
those of the ordinary structural steels. (See the Table ) 

From an engineering standpoint, the most signifi- 
cant physical property of the subject group of steels, 
aside from their corrosion resistance and excellent 
endurance strength, is their high yield point. This 
latter property owes its importance to the general 
design practice of basing unit working stresses upon 
the yield point, the point beyond which permanent 
deformation occurs. 

The working unit stress is determined by dividing 
the yield point by a factor of safety. Everyday meth- 
ods of stress analysis are not exact, as they seldom 
include the calculation of secondary stresses, the 
influence of stress concentrations and accidental over- 
loading of the structure. Long experience with ordi- 
nary steel has determined a certain factor of safety 
which produces satisfactory results. The factor varies 
for different classes of structures, and the higher its 
value, the greater would appear to be the uncertainty 
of the true state of stress existing within the structure. 

The strength values given in the table are derived 


from tensile tests and are, therefore, directly appli- 
cable to tension members. In general, it may be 
assumed that the factor of safety in use for the ap- 
plication of ordinary steel to the structure under con- 
sideration, will be satisfactory for a high-strength steel. 
For example, if the working unit stress in tension is 
16,000 p.s.i. fer ordinary structural steel having a 
yield point of 33,000 p.s.i. (the commonly accepted 
value for structural steel and the middle value for 
Grade A structural steel for cars), the factor of safety 
is 33,000— 16,000=2.06. 

Applying this factor to the yield point of 50,000 
p-s.i. of a high-strength steel, gives a working unit 
stress of 50,000—2.06=24,300 p.s.i. which would 
be rounded to 24,000. It should be pointed out here 
that under Grades A and B of the A.A.R. specification 
for structural steel for cars, yield points as low as 
30,000 p.s.i. in the former and 25,000 p.s.i. in the 
latter may be encountered, and that in these cases, 
which may be frequent, the examples given are too 
favorable and should be revised to conform to the 
values actually existing in the material supplied. 


Weight Saving 


Weight saving without loss of service life is the 
prime benefit conferred by the high-strength steels. 
Using the working unit stresses in tension determined 
in the example of the previous paragraph with ref- 
erence to a 33,000 ps.i. minimum yield point, the 
area of members to carry a tensile load of 48,000 Ib. 
may be determined: 


Area=48,000—16,000=3.00 sq. in. 
Area=48,000+24,000—=2.00 sq. in. 


Ordinary steel 
High-Strength 


It is seen that the superior steel effects a weight sav- 
ing of 333%, brought about by its higher yield point. 

Where the design involves rolled beams and chan- 
nels, the weight saving to be obtained with high- 
strength steels will depend upon the section used in 
ordinary structural steel. There are practical limits 
of weight and thickness below which structural shapes 
cannot be rolled and if, for example, a beam of struc- 


Comparative Properties of High-Strength and Ordinary Structural Steels 






































Structural steel Structural steel Typical example of 
Property A.A.R.—M-116-42 A.S.T.M.—A7-42 high-strength steels 
34 in. thick and under 34, in. thick and under \4 in. thick and under 
Yield point, p.s.i. 0.5 tens. str. 0.5 tens. str. but not 50,000 min. 
less than 33,000 
Tensile strength, p.s.i. (Grade A) 60,000 - 72,000 60,000 - 72,000 70,000 min. 
(Grade B) $0,000 - 62,000 —_— _— 
(Grade C) 48,000 - 58,000 — -— 
Elongation in 2 in., min. (Grade A) 22% 22% 22% 
(Grade B) 25% = ~- 
(Grade C) == oo — 
Elongation in 8 in., min. 1,500,000* 1,500,000* 1,500,000* 
TS TS. TS. 
Specimen cold bend (Grade A) 180° D=\4 T 180° D=\ T 190° D= 1 T 
(Grade B) 180° D=\4 T 
(Grade C) 180° Flat 
* For material under 5/16 in. in thickness a deduction of 1.25% shall be made for 
each decrease of 1/32 in. of the specified thickness or diameter below 5/16 in. 
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tural steel is at the minimum limit, then it is im- 
possible to achieve any weight reduction by direct 
substitution. However, by the use of sections cold 
formed from plates, sheets, or strip, reduction in 
weight can be secured and such sections may prove 
acceptable substitutes. With suitable techniques and 





Typical spalling and scaling of corrosion products im 
a copper-bearing steel hopper car. 


equipment it has been proven that these steels can 
be welded quite satisfactorily by either the electric 
arc Of resistance processes. 

The preceding discussion of the weight-saving pos- 
sibilities of high-strength steels has been predicated 
upon obtaining the indicated thicknesses in all cases. 
In practice, steel shapes are available only in standard 
sizes and to stated thicknesses. Unless an order in- 
volves sufficient tonnage to warrant deviation from 
these standards, the designer must select the sizes 
that come nearest to his calculated requirements. 
Experience with a wide variety of applications has 
demonstrated that, with all factors considered, the 
weight saving will average about 25%. Skillful de- 
signing may increase this saving, and it may even 
approach that of tension members under the most 
favorable conditions. 

The reduction in thickness which results from the 
use of high-strength steels, may often introduce prob- 
lems of elastic stability, a field of design which may 
be more or less unfamiliar to many engineers. Cur- 
rent specifications for structural steel contain numer- 
ous limiting clauses whose purpose is to prevent local 
buckling due to elastic instability, and, therefore, 
many engineers are unaware of the problem involved. 
However, when designing for high-strength steels, 
it is essential that study be given to this matter. The 
theory of elastic stability has received much atten- 
tion in recent years, particularly in the aircraft in- 
dustry. It is an extensive subject that cannot be 
covered in a discussion such as this. 

Mobile structures constitute a field for which high- 
strength steels are particularly promising in their 
nossibilities They are just the class of structures for 
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which the load conditions are most apt to be un- 
certain. Past failures in service with ordinary steel 
have usually been corrected by blindly adding material 
until the possibility of future failure was finally 
stifled, without getting at the root of the trouble. 
This is not a successful method for reducing weight. 
A fertile field of practical research into the actual 
stresses existing in mobile structures is offered by 
the present lack of knowledge. 

At present, the only feasible way to solve the 
problem of substituting high-strength steels, where 
knowledge of stress conditions is meager, is to reason 
from existing structures in ordinary steel. The gen- 
eral method of substituting on the basis of equivalent 
strength has been set forth in the previous discussion. 
This method encounters difficulty where corrosion 
conditions are such that the original thickness in 
ordinary steel is not based upon strength, but on pro- 
viding an allowance for eventual reduction in thick- 
ness due to corrosion. 

Deflection should be considered in any examination 
of a design for high-strength steels. Every deflection 
formula has the modulus of elasticity, E, in the 
denominator. Since the value of E is the same for 
either ordinary or high-strength steel, it has no effect 
in comparisons. For beams of equal span, the formula 
is of the form, y=Kf where 

Ed 

y = Deflection 

K=A constant depending upon the span and loading 

f= Unit Stress in extreme fibre in bending 

E= Modulus of Elasticity 

d= Depth of the beam 


An examination of this formula indicates that for 
a given span and load with the depth remaining 
unchanged, the deflection will be proportional to the 
unit stress. We have seen that the unit working stress 
is determined from the yield point, which leads to 
the conclusion that the deflection of a structure of 
high-strength steel will be about 50% greater than 
for ordinary steel, unless this added deflection is con- 
trolled by the introduction of stiffening features. In 
the majority of cases, an increase of this amount in 
deflection is of negligible proportions. 


Special Design Factors 


Thus far, nothing has been said about some of the 
collateral questions which are bound to arise when 
studying the suitability of a high-strength steel for 
application in a particular structure. An engineer 
will require data respecting the performance of the 
steel under fatigue and impact when operating at 
sub-zero temperatures. Of course, service tests are 
the ultimate answer, but, as before stated, they are 
not always available. Laboratory tests are the next 


’ best source, and the more nearly such tests approx- 


imate service conditions, or can be shown to be 
correlative with service, the more weight can be 
accorded to them as useful guides to engineers in 
forming correct judgments. When a test lacks cor- 
relation with service, it becomes largely qualitative 
in character, and there is then the possibility that 
the results will be inapplicable. 

All designing is done on the basis of “pounds per 
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square inch,” and any test which uses other units 
in recording its results is difficult to evaluate in terms 
of design. Such tests, in particular, need the expe- 
rience of service to establish their value. Notch im- 
pact tests on Charpy and Izod specimens measure 
their results in foot pounds of energy absorbed and 
thus have only a qualitative significance which can- 
not be directly translated into terms of maximum 
permissible dynamic load in pounds per square inch. 
As matters stand today these two tests have been 
performed extensively and although familiar to most 
engineers, their interpretation has not been a matter 
of very widespread agreement or understanding. 

Recent studies of these two tests indicate that they 
do indeed have a proper place in materials engineer- 
ing in such applications as those in which ballistic 
loading velocities are anticipated along with notches 
and very high operating or fabricating stresses. They 
are likewise important to the designer anticipating 
severe multi-axial stresses, particularly at low tem- 
peratures such as those encountered in certain chem- 
ical processes. 

These thoughts on the subject are substantiated by 
the thousands of structures built of both ordinary and 
high-strength steels that have performed satisfactorily 
under rigorous operating conditions in actual service 
at very low winter temperatures. The size and mass of 
actual structures must make the absorption and dis- 
tribution of energy a far different matter than may 
be determined by small specimens that can be slipped 
into a vest pocket. 

Fatigue tests in common use are reported in terms 
of pounds per square inch, and do come within the 
terms of design. Polished specimens yield quite dif- 
ferent results from those with original mill scale or 
with geometrical irregularities, but they do serve 
as a comparative measure of performance. It is 
common practice to devise special tests and apparatus 
to simulate service conditions, confirming the fact 
that such ,tests have real value and carry weight. 
Considerable evidence has accumulated to indicate 
that in many cases fatigue failures arise from notches, 
scratches, tool marks, localized corrosion, discontin- 
uities in the metal, or abrupt changes in cross-sec- 
tion—all of which give rise to the phenomenon 
known as stress concentration. 

The metallurgical factors which influence notch 
sensitivity are not too well understood, but some 
qualitative conclusions can be advanced. The feeling 
is prevalent that certain types of high-strength steel 
are less notch sensitive than others, and though there 
may be some truth in this, it should be regarded as 
one of the least important factors. Actually, grain 
size and thermal history (that is to say, rolling and 
finishing temperatures) are vastly more important. 
This belief is supported by the effect that normalizing 
and heat treating have upon these compositions. 

For example, the notch sensitivity of practically 
all hot rolled structural steels is consistently poor in 
thicknesses over one inch. With decreasing thick- 
ness there is considerable improvement in the Charpy 
and Izod values obtained, and this improvement ex- 
tends to lower testing temperatures, suggesting that 
in hot rolled steels finishing temperatures and final 
grain size are important. These considerations indi- 


cate that greater attention should be paid to certain 
phases of steel metallurgy aside from a critical study 
of chemical analyses. 


Processing Behavior: Welding 


No design can be considered adequate if it has not 
taken into account the performance of the steel as 
it goes through the forming and fabricating processes. 
Here ductility plays an important part. High-strength 
steels are popularly said to be “stiffer” than ordinary 
structural steel. This is due to the fact that the higher 
yield point requires greater effort or force to deform 
the steel beyond the elastic range, as in pressing or 
bending. This extra effort is offset in large measure 
by the thinner sections in high-strength steels. How- 
ever, it has been found advisable in practice to use 
larger radii or fillets in forming operations. 

One fabricating process, namely welding, has raised 
many questions, some of them of serious proportions. 
From the welding standpoint it is desirable to select 
a high-strength steel composition in which the ele- 
ments used to obtain the desired tensile properties 
are selected or adjusted in such a manner as to keep 
the weld hardenability of the alloy at a minimum. 
The seriousness of this problem with most of the 
high-strength steels does not manifest itself in the 
welding of sections 2 in. or lighter in thickness. 


With greater thicknesses, however, the intensity of 


An 8-ton capacity coal handling bucket of “Yoloy” 
steel which replaced a 6-ton bucket of the same 
weight. Low-alloy high strength steel is ideal for 
weight reduction particularly where heavy castings are 


replaced by welded parts. 









































the weld-quench effect is increased and the use of 
special techniques or electrodes may be necessary. 
Much has been learned during the war of methods 
by which steels having a relatively high weld harden- 
ability may be satisfactorily fabricated either by fusion 
or electric resistance methods. 

This entire problem, of course, is greatly minimized 
by the selection of high-strength steels having rela- 
tively low carbon contents. In welded structures even 
ordinary structural steel has been involved in trouble, 
but the cause is generally to be found in mistakes 
of design, overlooking notch effects or failing to 
recognize zones of stress concentration. The most 
satisfactory welded structures are those in which 
these factors are considered and a real attempt is 
made to adapt the design to the characteristics of 
welding. 

Welding is essentially a metallurgical process, in- 
volving the melting and subsequent rapid cooling of 
the base metal, and the intermingling of the metal 
of the electrode, or welding rod, with the base metal. 
It is well known that the rate of cooling has important 
effects upon the character of the final state of the 
metal and its hardness in what is known as the “heat- 
affected zone.” The chemical composition of the 
base metal has a vital bearing on the behavior of a 
steel in the welding process. 

As already stated, the high-strength steels achieve 
their superiority by the addition of alloying elements, 
the effect of which is to alter the behavior in welding 
operations. Knowing this, it is natural that an en- 
gineer should want assurance as to the performance 
which may be expected with any particular steel. The 
same questions as to corrosion resistance, strength, 
impact, and fatigue that are important for the steel 
itself are pertinent for welds in the steel, and the 
approach in reaching the answers is the same in 
both cases. 

Not many subjects have received such extensive 
and intensive research at the hands of skilled metal- 
lurgists and engineers as that of welding. They have 
had to pioneer the way through many unknown fac- 
tors. The usual laboratory tests have been employed 
and others have been devised. Here again, correlation 
with service is essential to sound judgment. Let us 
avoid the adoption of tests that have little practical 
significance. Welding is in extensive use for fab- 
rication, and the resulting structures are now provid- 
ing dependable service records. High-strength steels 
are in many of these structures, particularly in 
railroad cars, and they are performing in a most 
satisfactory manner. 


Cost of Weight Saving 


Finally we come to the question of how much 
the prospective owners and operators of modern light- 
weight equipment can afford to pay for weight 
saving. The factors to be considered will vary greatly 
with the conditions of the service. In some services, 
in which severe mechanital abuse and highly corro- 
sive conditions predominate, the additional cost of the 
high-strength steel in thicknesses equal to those nor- 
mally used in plain copper-bearing steel may be 
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indicated and fully justified. In general, however, 
equal service life and maintenance costs may be 
obtained with substantial weight reductions, and of 
a degree safely within the limits provided by the 
superior properties of the corrosion-resistant high- 
strength steels. The initial cost of these light, highly 
efficient structures need be little, if any, more than 
their more cumbersome predecessors. Thorough stud- 
ies of these questions indicate that the operating 
savings to be realized from dead load reduction out- 
weigh considerations of added service life in many 
mobile structures. 

The design of freight cars, including materials 
employed, is a potent factor in the cost of transporta- 
tion due to its effect upon the ratio of pay load to 
dead weight. During the past 20 yr. the weight of 
freight cars has increased more than the average 
weight of the loads they carried. On many roads, 
the gross ton miles, exclusive of locomotive and 
tender, have been three times the revenue ton miles. 
Special loading rules in effect during the war have 
improved this ratio, but relaxation of such restric- 
tions in post-war days may bring results back to 
approximately pre-war figures. Expedited delivery 
has been one of the most effective means of competing 
with other transport agencies; hence, to retain traffic 
under post-war conditions, the railroads will need to 
move freight trains faster, and this will again em- 
phasize the need for lighter cars. 

It is encouraging that studies now in progress 
promise to clear away some of the contradictory 
opinions concerning the savings to be obtained from 
reduction of dead weight in freight cars. At present 
it is contended that savings range all the way from 
3.4 mills per ton-mile for weight carried in refrig- 
erator cars, down to 0.379 mills for 50-ton box cars. 
The high rate for the cost of hauling additional 
weight in refrigerator cars is supported by expert 
evidence submitted to the Interstate Commerce Com- 
mission about 10 yr. ago. The low rate of 0.379 mills 
for box cars is shown in the Mechanical Advisory 
Committee’s report, which also showed a cost of 1.3 
mills for 50-ton hopper cars. At about this same 
time Ralph Budd estimated that the cost of moving 
a ton-mile in a freight car, not counting contents, 
was 1.13 mills. 

That the actual savings are substantial and fall 
somewhere in between the extremes mentioned, seems 
well supported from the fact that 22 railroads have 
used high-strength steel in building more than 31,000 
box cars, and that this figure represents approximately 
60% of all of the high-strength steel equipment now 
in service. It is not likely that the 22 railroads re- 
ferred to would have adopted light-weight designs 
if they had placed any reliance upon the inconse- 
quential savings for box cars published in the Me- 
chanical Advisory Committee's report. 

Moreover, the rapid technological progress now 
being made points, as never before, to obsolescence 
as a factor of the greatest importance in determining 
the most economical span of life. Data assembled 
after a decade, during which the performance of 
thousands of mobile, light-weight structures have 
been examined, seem to indicate that the period of 
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service life for which the equipment has been de- 
signed heretofore should be re-examined and perhaps 
shortened in order to take full advantage of the 
utmost that can now be obtained in weight saving 
and pay load capacity. 

The age of freight cars now in operation on 
American railroads has been reported by the American 
Railway Car Institute which shows 539,000, or 
30.7%, of the cars owned by Class I roads are over 
25 yr. old; 299,000, or 17%, are 21 to 25 yr. old. 
Thus, it is shown that nearly one-half of all of the 
equipment operated was built to designs of more than 
a generation ago. But it is not to be concluded that 
a majority of these cars are in line for early retirement. 

In a very real sense the figures quoted are mislead- 
ing because, in many instances, little of the original 
cars remains except the car numbers and their out- 


moded designs. This is due to the fact that much of 
the old equipment has been renewed repeatedly by 
the railroads and returned to service. Thus, the original 
load ratios are maintained and the dead load continues 
to weigh heavily upon the operating picture. 

This discussion has been aimed at a consideration 
of the principal features of designing for high- 
strength steels. Some of the best of these have now 
been in service for a sufficient period of time to make 
it appear that the problems of design where they are 
employed are no longer so largely concerned with the 
steels themselves. Ten years of experience with vari- 
ous applications have built a record of performance 
in service that attests to their satisfactory use and 
lasting qualities. In fact, it can now be shown that 
the initial claims made for some of them have been 
exceeded by a substantial degree. 


_ Engineering MATERIALS and Processing METHODS 


The radiography of materials such as aircraft castings either for quality acceptance or for processing control 
is often complicated by the difficulty in determining the depth of defects indicated. This problem may be solved 
by the use of “sectional radiography,” ac Comet Si rice Sane Sone ae errors 


needed and the practical results obtained. 


Sectional Radiography 


b y Ro b e rt T a y | OL Consulting Radiologist, Pullman, Wash. 


ography of a thin layer of material at any 

arbitrary depth within a specimen. By this 
method, one can isolate for inspection and bring 
into focus the layer of material one is most in- 
terested in. The method, often called planigraphy, 
tomography or lamingraphy, was first recorded by 
a Frenchman named Bocage in 1921, who secured 
a patent that year. In 1936 Andrews reported the 
method in the American Journal of Roentgenology. 


G oespty RADIOGRAPHY is defined as the radi- 
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Pohl applied for German patents in 1927. 

The first application of the method to medical 
radiography was made in this country in 1929, 
when Kieffer at the Connecticut Tuberculosis Sana- 
torium applied for patents. It was also described 
in a most excellent manner by C. J. Zintheo, Jr., of 
Seattle, in his article in The X-Ray Technician in 
March, 1939. It is apparent that several radiolo- 
gists independently discovered the method during 
the decade 1920 to 1930, and all application of the 
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method was directed toward medical radiography. 

The author attempted some experiments with the 
idea of utilizing it in X-ray inspection of industrial 
materials during the past year but circumstances 
prevented the carrying out of the research in full. 

In the radiographic examination of materials and 
in the author's particular field, the radiography of 
aircraft castings, it is at times a rather difficult, if 
not an impossible, procedure to determine definitely 
and accurately the exact depth of a cavity existing 
within a given specimen. It is also difficult to de- 
termine the thickness of a cavity, from its upper- 
most to its lower limits as evidenced from the 
conventional radiograph. 

Various methods of localizing defects have ap- 
peared recently in the industrial radiographic litera- 
ture; they were first described in a similar manner 
in the medical literature. Such methods, so far as I 
know, are time consuming, and utilize considerable 
material with the degree of accuracy questionable. 

From this it would appear that sectional radi- 
ography should find an important place in the X-ray 
examination of light alloy castings. The fact that 
an economical and simple means of constructing 
apparatus for this work exists should at least warrant 
further trial of the method. Those who have the 
opportunity to carry out the studies immediately 
may find in this article a fair guide. 


The Principle of the Method 


As explained so well by Zinthec, in his work in 
medical radiography, the method consists basically 
of moving the X-ray tube and the X-ray film in 
opposite directions during the time the exposure 
is being made. The physical principles being what 
they are, during the time the tube is energized, a 
sychronized “coordinated movement of the X-ray 
tube and film takes place about a fixed axis. Shadows 
appearing in this plane then maintain a constant 
relationship to the film and X-ray tube, while objects, 
not in this plane, or axis, have a shifting relation- 
ship so that their shadows are dispersed.” 

The principle is schematically depicted in Fig. 1, 
the observation being such that from the tube T 
a beam of X-rays passes through the specimen B 
and projects the shadows on the film F, at the point 
X. Considering the line TBX to represent a rigid 
lever connecting the tube and film with its pivotal 
point at B, we observe that as the tube is moved 
in the direction indicated by the arrows, or from 
T to T’, the film will move in the opposite direc- 
tion or from F to F’, while the beam of X-rays 
from the focus, passing through B strike the same 
area on the film. If the ratio of the distances TB 
tc BX remains constant the shadow of B will strike 
the same area of the film for every position of the 
X-ray film from F to F’ and a sharply outlined 
image of B will be recorded on the film. 

Therefore, with the film maintaining its plane 
during its movement, any defect within a specimen, 
which is in a plane parallel to the film through B, 
will be recorded sharply on the film. A defect lying 
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in the plane KBL which would be similar to the 
plane of the film will be depicted with sharpness 
on the negative. 

One can assume that a defect lies at A or C in 
a specimen whose shadow would be cast on the 
film at P in the initial position of the apparatus. 
By virtue of the fact that the system moves during 
the exposure, such a defect would be recorded at 
P, at the expiration of the exposure “the shadow 
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Fig. 1. Showing schematically the direction of motion 


of the tube and film. 


P moving on the film with respect to X,” therefore 
as X is constant and sharply defined, P is blurred 
out and will not be recorded. 

The area A may be assumed to be in any arbi- 
trary location above or below the plane KBL, in 
which case it would not be recorded, the only 
shadows recorded on the film being those in the 
plane KBL. 


Practical Advantages 


The thickness of a section which will be sharply 
defined depends on the length of travel of the tube 
and the distance of the specimen from the film. 
It is possible to limit the thickness that it is de- 
sired to record to less than one-half of one centi- 
meter. 

The effect of sectional X-ray motion on the image 
of structures, not in the layer of focus, is two-fold: 
First, it spreads the shadows of large dense areas 
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over larger areas of the film than occur with our 
standard X-ray techniques and thus reduces their 
densities. The greater the amplitude of motion 
used, the better this effect. Second, it blurs the 
images of fine complex structures and in this way 
reduces their visibility. The greater the tube motion 
(amplitude) used, the thinner the layer of material 
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Fig. 2. The method of the tube moving in an arc, 
and schematic diagram of manner in which the ful- 
crum works, in relation to a cavity im a casting. 


in tocus. If a cavity in a casting is hidden by dense 
surroundings in close proximity to it, a large amp- 
litude should be used. Thus it becomes necessary 
to make repeated exposures at various levels to 
complete a study. As only the small area of a 
a casting, the films used may be as small as 5 x 7 in. 
defect is of interest in relation to the total size of 
The method then may be said to be economical. 


Equipment Used 


Essentially, the film in whatever part of the travel 
it may be must always remain parallel to every 
other position. As illustrated in Fig. 1, the film 
may be kept in a single plane during the exposure, 
in which case the distance BX will vary during 
movement of the system, or as illustrated in Fig. 2, 
the distance BX may be kept constant, and the 
point X describe an arc in space with the pivot B 
as its center. 

When the latter method is used a sturdy system 
of levers must be used to maintain the plane of 
the film parallel to the plane KBL. The relation of 
TB to BX must remain constant during exposure. 
When the film is maintained in a single plane the 
tube must also remain in such a plane, the distance 
TB varying but the ratio TB/BX remaining con- 
stant. If the point X on the film describes an arc 
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about B, the tube should also move in an arc, the 
distances TB and BX remaining constant. 

A simple tray may be constructed and placed 
beneath the X-ray table or bench for the purpose 
of holding the film rigidly in place as no movement 
of the film should take place during the actual 
exposure. 

Fig. 3 diagramatically depicts the method of 
arrangement of apparatus for carrying out sectional 
radiography on light alloy specimens. The illustra- 
tion shows a lever extending across one end of the 
radiographic table or bench, with one end connected 
to the tube column, the other being connected to 
the tray holding the film. An adjustable fulcrum 
across the length of the lever is supported by rods 
clamped to the table. As the tube column is pushed 
along its rail the movement will be transmitted 
through the lever and connecting rods to impart 
a proportional and opposite movement to the tray 
beneath the table or bench. 

The ratio of movement of the tube to film will 
be equal to the ratio of the distance TB to BX; by 
setting the fulcrum closer to, or more distant from 
X, the ratio is changed and hence the height of the 
sharply defined level above the film will also change. 
If the length of the lever is to be made the same 
as the vertical focus-film distance, then the length 
BX from fulcrum to tray connecting rod will be 
equal to the height of the sectional plane above the 
film. As the distance from table top to film is fixed, 
it is simple to calibrate the lever by appropriate 
notches so that the exact height of the sectional 
plane above the table may be known. 

The blurring caused by motion of the device is 
a one way blurring. The appearance of the result- 
ing radiograph depends on the orientation of the 
specimen with regard to direction of the motion. 

The location of the plane above the film can be 
varied by changing the ratio of the object-film and 
object focus distanced i.e., by setting the pivot point 
closer to or more distant from the film. 

The method should be considered supplemental 
to conventional radiography but mot as a substitute 
for it. 
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Fig. 3. Diagram of the apparatus. 
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A general view of the carbothermic magnesium plant at Permanente. 


Magnesium by the Carbothermic Process 


by GERALD £. STEDMAN 


manente Metals Corp. is an important addition 

to our national industrial facilities, not alone in 

essential war production, but in peace. It is destined 

to greatly influence the expansion and diversification 
of West Coast production. 

Permanente, Calif., is located 50 miles south of 

San Francisco in the foothills of Santa Clara Valley; 


Asse THE VARIED KAISER interests, The Per- 
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its name is derived from an ever-flowing stream 
running through the property, discovered by the old 
Spaniards. Here, Kaiser produces [or did produce 
until very recently] magnesium by the carbothermic 
process, obtaining raw material from both land and 
sea. The seawater processing plant is at Moss Land- 
ing, Calif., supplying half of the magnesium, while 
the remainder is excavated from the dolomite quarry 
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at Natividad. The huge Kaiser cement plants are 
also located at Permanente, the 2800-acre facilities 
being ingeniously laid out on the mountainside, com- 
ponents being at varied levels to make greatest use of 
gravity flow. It is a neat plant arrangement. 


Steps in the Carbothermic Process 


There are four principal steps in the Kaiser car- 
bothermic technique, the fundamental chemical re- 
actions being: 


Step 1: Calcination of dolomite: 

CaCO; * MgCO;—CaO * MgO+ 2CO., 
Step 2: Sea water reaction: 

CaO * MgO+ MgCl, +2H:O=2Mg(OH).+CaCl: 
Step 3: Calcination of magnesium hydroxide filter cake: 
Step 4: Carbothermic reduction of magnesium: 


MgO+C—Mg+CoO 


A flow sheet of the operations at Moss Landing 
and Permanente is shown. It is the purpose of this 
article to describe salient features of the carbothermic 
technique. This plant, by the way, is one of the two 
privately owned magnesium plants in the United 
States. The methods of Dow Chemical Co., the 
other plant, were extensively described in the Octo- 
ber, 1944 issue of METALS AND ALLoys. The present 
article, with what has been written before, provides 
a fairly complete technical understanding of the two 
processes which are believed by many to be the most 
efficient and economical in the metallic precipitation 
of magnesium. 


Handling the Dolomite 


The dolomite is quarried from open cut at Nativ- 
idad, Calif. by Marion shovels, 244 yard capacity, 
and loaded on Tournapull buggies to the primary 
crusher, where it receives minus 6 in. crushing and 
the rock then passes a screen that rejects minus 34-in. 
size. The dolomite is then belt conveyed 3200 ft., 
washed over a screen with a rake classifier to remove 
heavy impediments. There is a 100,000-ton main 
stockpile after primary crushing and a 2,000-ton 
stockpile between secondary crushing and the calcin- 
ing kilns. 

A 150-ton feed bin services each calcining kiln 
through feed-o-weights. The kilns are 8 ft. 2 in. o.d., 
and 308 ft. long, of the Schmidth-Unax outside cooler 
type. They are gas-fired with 1116 B.t.u. natural gas. 
The true crystalline dolomite kiln feed size is ap- 
proximately 114 in. The kilns are electric powered. 
A Mercury V8 supplies standby gasoline engine power 
to each. The kiln linings are 9 in. refractory brick 
at the hot end, 9 and 6 in. brick at kiln midsection, 
and 6 in. brick lining in the cold end. The residence 
time of the dolomite during its calcining is approx- 
imately 80 min. 

Each kiln has a 190 ton per day calcined discharge. 
It comes out about 70% minus \%-in.’ size, there 
being much decrepitation from thermal shock. Cal- 
cined dolomite passes to the Unax coolers at 1800 F 
to be reduced in temperature to about 100 F, the 
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calcined dolomite is passed onto conveyors and to 
a 450-ton storage bin. It analyzes COs, 0.15%; SiOz, 
0.7 to 1.5%; R2Os, 0.5 to 0.69%; CaO, 58.5%; MgO, 
39%, with ignition loss of 0.25%. This is the first 
step of the process. 

The calcined dolomite is trucked to Moss Landing 
by 17-ton truck-trailer units, unloaded by bucket-belt 
conveyor filled through floor grids in the storage 
bin floor. The haul is 14 miles and the truck capacity 
is 150 to 175 tons per day. 

Moss Landing is North of Carmel, Calif., on Mont- 
erey Bay, and is so atmospheric you can smell it. It 
was formerly a famed fishing center, great station for 
the reduction of whale oil, and is the rendezvous of 
more pelicans than I have ever before seen. 


The Seawater Treatment 


The seawater preliminary to its reaction with cal- 
cined dolomite is pre-treated with a small amount of 
calcined dolomite slaked to a slurry. This step takes 
place in two 75-ft. and one 125-ft. hydrotreaters with 
slow moving rake mechanisms and removes suspended 
solids and soluble carbonates. Seawater at the rate of 
6500 g.p.m. is pumped through a 36-in. wood stove 
line to these hydrotreaters. There is a lift of 45 ft. 
from mean tide to the hydrotreators. The seawater 
then flows to the reactor where dolomite is introduced. 
Here the dolomite has its calcium replaced by the 
magnesium present in the seawater as MgClo. The 
reactor is 50 ft. in dia. This is the second step in 
the process. 

After the reactor, the treated seawater moves to 
four Dorr thickeners of 250 ft. o.d. and having slight 
conical bottom contours. Their combined capacity 
is 150 tons per day of washed MgO. The thickened 
underflow is pumped in series and counterflow to a 
fresh water wash of 1,000 g.p.m. The fresh water 
counter-current wash of these thickeners is facilitated 
by two deep wells and two 1,500 g.p.m. pumps. The 
first thickener is a decanter for seawater and its 
underflow receives three fresh water washes, achiev- 
ing the MgO slurry that moves into a 200,000-gal. 
tank from which it is pumped to filters by centrifugal 
pumps. 

There are five continuous filters with drum dimen- 
sions 14 ft. in dia. by 18 ft. long. They filter the 
slurry, which is about 13% solids, into a filter cake 
between 33 and 35% solids. This cake is scraped 
from the drum sides and passes by screw conveyor 
to the rotary kiln. 


Treating the Filter Cake 


The filter cake is fed into this magnesia calcining 
kiln, third step in the process, for dehydrating to a 
hard burn MgO of 0.2 to 0.3% ignition loss (essen- 
tially residual chlorides and sulphates). This con- 
sists of about 97% pure MgO. 

Rotary kiln size is 9 ft. 2 in. o.d. by 202 ft. with 
a 50-ft. chain section. It is oil-fired at 2,400 F. From 
the kiln, the MgO is hoppered by bucket elevator 
into a 1,000-ton storage bin and hauled by the same 
trucking setup previously described to Permanente, 
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about 60 miles distant, for its carbothermic treatment. 
Kaiser is now having magnesium truck bodies built 
for this fleet which will save 12,000 Ib. per truck, 
a considerable cost saving through increased payload. 

At Permanente, the granular MgO is trucked up 
hill to the 735-ft. level to start its downward process- 
ing flow. The plant is built on a hillside, and its 
locations are designated by the number of the level 
above the ground; the minimum being 545 ft. and 
the maximum level 835 ft. 

At the 735-ft. level, the MgO is dumped into a 
hopper and conveyed by belt to a double-compart- 
mented MgO 360-ton storage bin. There are two 





The 36-in. pipeline for seawater at the Moss Landing 
plant. 


MgO, one coal and one petroleum coke bins to ac- 
commodate the carbothermic blend (one mol MgO 
and one mol carbon). From storage, this mixture 
proceeds by feed-o-weight in stoichiometric molal 
proportion to the ball mill, rated at 18 tons per hour, 
for intergrind at 200 mesh. This intergrind proceeds 
from ball mill to storage bin by bucket conveyor from 
which it comes out to the Komerak-Greaves bri- 
quetting presses. The intergrind carbothermic feed 
is made into almond shaped 11 in. by 1 in. briquettes 
pressed on 20-in. dia. rolls, 12 in. long whose hori- 
zontally matched pockets are mate-fed overhead, the 
briquettes being delivered from the bottom of the 
presses to conveyor belt. The press rolls are set to 
30 ton per roll line pressure, the load being smoothly 
and uniformly controlled by hydraulics. 

The briquettes travel by conveyor to a surge bin 
over a weightometer where the feed is batched to 
each individual carbothermic furnace. The pellets 
(as briquettes are called by plant men) are dropped 
into the top of two purge tanks. In the first, the air 
is purged out and replaced by a hydrogen atmosphere. 
By valve opening, the feed is introduced into the 
second tank which is constantly fed at a very slow 
rate by a Jeffrey disc feeder into the reduction furnaces. 


The Reduction Furnaces 


The five carbothermic magnesium reduction fur- 
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Pouring a mold at the Permanente Sand Casting Plant. 


naces, accomplishing the final step in magnesium 
reduction, are three-phase, indirect arc type of 6,000 
kw, 8,000 kva capacity, using 20-in. dia. machined 
graphite electrodes. They are fed at 3,500 lb. per 
hr. and all products are vaporized in the reduction 
process. The CO gas and magnesium vapors blow 
out through a port into a condenser. Just as this 
vapor leaves the crucible, it passes through a shock- 
chilling nozzle. Here the magnesium vapor, from 
3,500 to 4,000 F, is shock chilled by cold natural 
gas, causing condensation which appears as a very 
fine dust. The gas, carrying more of the dust, is fur- 
ther cooled in a pipe cooler to 150 F. It is to be 
noted that the furnace ports are reamed every 10 
min. with a reamer which operates on an automat- 
ically controlled time cycle, permitting no interrup- 
tions in operation. 

The gas cooler is of the water-cooled, evaporator 
type, flow being over ordinary 4-in. type pipe. The 
dust-laden gas comes out into woolen bag filters. The 
dust is thus filtered from the gas and is conveyed 
from the bottoms of these filters to storage bins. The 
filters are mechanically and automatically shaken on 
a time cycle, the first deposits of magnesium dust 
being very fluffy. 

The rejected gas in this filtering process is piped 
to the four mammoth kilns of the adjacent Per- 
manente Cement Co., largest in the world. These 
have dimensions 12 ft. dia. by 465 ft. 9 in. long. 
The gas is used in firing these massive kilns to 2,700 
F, The gas picks up CO in the reduction process and 
fresh gas make-up restores this draw-off, this equiv- 
alent additive being used to prevent the CO con- 
centration from becoming too heavy. The cleaned 
and filtered gas goes to blowers to establish a 5 
p-s.i. pressure and is recycled for shock-chilling in 
the reduction process. 

The magnesium dust from the storage bins is 
suspended in a natural gas atmosphere. The dust is 
conveyed by this gas, using the principle of the pneu- 


The hydrotreater tanks at the Moss Landing plant. 
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matic conveyor, to briquetting presses where it is 
formed into briquettes known as pencils, 3 in. by 
ly in. dia. This is the shape of the feed charged 
into the batch retorts. 

The retort bottles are of peculiar construction; 
having 56 in. dia. od. by 201% ft. length and are of 
unlined, firebox steel. The pencil shaped briquettes 
of magnesium are charged into an annular space out- 
side and the center of the retort is filled with a hollow 
core, perforated to permit the magnesium vapors to 
escape during retorting. The core diameter is about 
30 in. A removable ring condenser is placed in the 
top of each retort, about 3 ft. high. This serves as a 
condenser to collect the metallic magnesium crystals. 
The retort is covered with a tight fitting lid. Vacuum 
is employed during distillation. This is in the nature 
of 0.5 mm. absolute, and is established by using a 
Kinney mechanical vacuum pump. 

The retort is placed in the furnace to form an 
airtight seal with the furnace top by a flange and 





The magnesium oxide kiln at Moss Landing with the 

Cottrell stack at the left. The loading facilities are at 

thg extreme right and the Oliver filters are housed 
in the building next to the stack. 


gasket connection. A separate pump evacuates the 
furnace. Each furnace is lined with Silocel brick and 
wound with nichrome heating elements. Furnace 
temperature is 1450 F. There are 128 such vertical 
retort furnaces, and they are serviced by a 15-ton 
gantry crane having a 300 ft. traverse. This is one 
of the cranes used by Kaiser in the Grand Coulee 
dam project. The furnaces are in two banks, north 
and south, the entire area being 300 x 250 ft. Each 
retort is rated 120 kw. The distillation cycle is 72 
hr., the retort being heated to temperature and there- 
after maintained exactly at temperature by automatic 
control during the cycle period. 

During the entire retorting operation, including 
briquetting and loading, the metallic magnesium is 
under natural gas atmosphere. 

After the 72-hr. cycle, the retort is dismantled and 
opened to air, there being no fire hazard in the crys- 








The pellet press which makes briquettes of magne- 
sium oxide and coke for the reduction furnaces. 


talline metallic magnesium. The yield per retort is 
about 2750 Ib. Mg. The retort is removed to a cooling 
zone for about 12 hr., resting in a cooling pit. The 
retort vacuum is then broken with natural gas and, 
before it is opened, the bottle is replenished with 
a nitrogen atmosphere to prevent burning. Nitrogen 
is produced in the plant by burning natural gas with 
exact air proportion to attain the component com- 
bination of oxygen. The resultant CO2 is removed by 
conventional scrubbing equipment. 

The retort life is indefinite as their exterior surface 
is preserved by periodic sandblasting and metallizing. 
The furnace life is indefinite, contingent upon the 
nichrome element. When the magnesium crystals 
have been removed, the residue of magnesium oxide 
and carbon is dumped and the retort is assembled 
for re-use. 


Recovering the Magnesium 


The method of metallic magnesium removal is 
that the retort condenser top has two semi-circular 
rings with a latch arrangement. The halves are dropped 
apart and the metal discharges from the sides of the 


A loaded retort bottle suspended over the vertical 
retort furnaces. 






































retort furnace with one of the retort 
bottles in a furnace. 


A crystal ring of magnesium metal made by the 
carbothermic process. 


ring. An example of Kaiser thinking here has solved 
a difficult problem. The magnesium tends to stick 
to the ring sides. This is overcome by giving these 
surfaces an oxide film that prevents the sticking. 
Gas-fired, tilting type alloying pots are used. These 
are charged with 2,000 Ib. of metallic crystalline mag- 
nesium in lump form. The alloying cycle is from 4 


to 6 hr., the metal being constantly fluxed to exclude 
all molten surfaces from the air. The pour is into 
continuous pigging machines, the magnesium ingots 
being of the four-piece, three-notch type weighing 
approximately 18 lb. They go from pigging to 
storage in ingot buggies. 

Permanente receives its natural gas from the Pacific 
Gas & Electric Co. and scrubs it to remove COs. It 
is dried with alumina to a dew point of minus 50 
C (122 F) and stored in a 100,000-cu. ft. holder. 
Electric power is received from the same company 
over a 110,000 vole line and comes into Permanente 
substations where 8,000-kva transformers prepare 
it for the 160-volt reduction furnaces. Current runs 
as high as 20,000 amps. in the furnace electrodes. 

This is the Kaiser carbothermic magnesium process 
as accomplished at Permanente. 


Post-War Magnesium 


It may be of interest to know the types of product 
for which magnesium is being considered in post-war 
product design. The following list is built from the 
author’s actual observations and post-war product 
design discussions among 47 of the 319 plant con- 
tacts he has made since Pearl Harbor. The list is: 
Airplanes, artificial limbs, automobiles, baby buggies, 
bicycles, calculating machines, cameras, containers, 
conveyors, electric motor parts, electric switches, fans, 
farm machinery, lawnmowers, ladders, lamps, molds, 
motorcycles, pneumatic tools, portable tools, radios, 
railroad equipment, scaffolding, surveying instru- 
ments, sporting goods, telephones, typewriters, trucks, 
vacuum cleaners, and washing machines. 




















One of the reduction furnaces at the plant of the 
Permanente Metals Corp. 
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HURNING in the heads of engineers and designers are 
enough ideas to launch a new industrial era in America. 
hen it is time to give them expression, manufacturers will 
nd that Revere copper and its alloys can go far to simplify 
tication, and to speed up and lower the cost of production. 
Because of their almost matchless ductility, they can be 
amped, drawn, formed, cold-headed, with the greatest ease. 
id for machinability, free-cutting brass is used by all of in- 
istry as a yardstick with which to judge other metals. 

Making production still simpler are the many forms in which 
ere copper and copper-base alloys are available: sheet, plate, 
ip, roll, rod, bar and tube. In addition, an almost infinite 


utiety of extruded shapes, forgings and stampings can be 


toduced by Revere to your own designs and specifications. 
When you add to this their resistance to corrosion, their high 


LY, 1945 


electrical and heat conductivity, and their capacity to take 
attractive finishes, you can understand why experienced mea 
so often turn instinctively to Revere copper and its alloys to 
give life to their new ideas. It suggests how you can cut time, 
complexity and cost in the production of your coming new 
products. The Revere Technical Advisory Service is set up to 
help you in this, not only with alloys of copper, but with those 
of aluminum and magnesium as well. Why not call Revere now? 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17,N.Y- 
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When you buy FORT PITT Alloy Steel 
Castings, you can be certain that the 
analysis of the delivered job will be 
precisely as specified. Fort Pitt quality 
control follows every step of the pro- 
duction of your order, from the alloy- 
ing of the steel to the final inspection 


of the finished casting. Every heat is 
sampled by skilled metallurgists and 
subjected to a series of exacting 
chemical and physical tests. Accu- 
rate duplication of analysis through- 
out the job is a “must” at FORT PITT 
foundry. 


FORT PITT STEEL CASTING CO. 
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RECONVERSION BULLETIN 






This is the first in a series of special sections prepared to help engineers in the 
metal-working industries transfer their plants, processes and products from a 
war- to a peace-time basis. These Bulletins will provide directly-useful information 
on reconverting war-production machinery and on the materials and methods that 
may be used for post-war products, and especially on those materials, processes 
and applications that have been developed, evolved, improved or thrust into 
prominence during the war period. 
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by Edwin Laird Cady 


This Bulletin is a concise, fact-full manual on the mechanics of plant 
clearance and contract termination, on deciding what to do with 
machinery installed specifically for war production and perhaps 
owned by the government (whether to sell it, buy it, store it or recon- 
vert it for peacetime use) and on the actual practices to follow and 
methods'to use in storing, moving and reconverting such machinery. 
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tractor should do 
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for used equipment 
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Selecting the machines to use, the condition of used machines, 
machines bought outside 
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RECONVERSION 


Nearly every factory has on its hands or 
in its custody, equipment which was bought 
for the production of war goods. The 
equipment may include machine tools, whole 
buildings with their contents, small tools, 
materials handling equipment and all sorts 
of production supplies. These may have 
been bought by the factory, or may be sub- 
ject to its purchasing by the terms of facil- 
ities contract, or may be made immediately 
purchasable by the terms which the gov- 
ernment will offer in the process of war 
contract terminations. So far as the factory 
has (or gets) them in its control, there 
are several choices as to what to do with 
them: 

1. Make immediate use of them by con- 
verting them to peacetime uses. 

2. Obtain new military goods contracts 
which will employ them. 

3. Store them in warehouses or 
open air. 

4. Store them but make some use of them 
by setting them up as stand-by, single- 
operation or occasional-operation ma- 
chines, or as tools to be used by the 
experimental department. 

5. Swap them with other factories so that 
each company obtains the equipment 
most useful to it. 

6. Redesign and rebuild them. 

Sell them either to dealers or to ex- 

port markets. 

8. Scrap them. 


in the 


Market Factors 

The choice of what to do will vary with 
individual machines, sequences of machines 
and production departments. The time 
period which must elapse before any deci- 
sion at all can be made likewise will vary. 
Much depends upon the markets to which 
the manufacturer intends to sell. Manage- 
ment should check its position: 

1. Further War Contracts. 

No one knows at this time how long 
the Pacific war will last, how much matériel 
it will need, or how soon a new phase of 
the European war may break out, or what 
the armed forces may require “for the 
preservation of peace.” Machine tools 50 
years old but having extra large swings 
and long lathe beds and useful only for war 
products are bringing high prices—they are 
to be stored for the next war. 

2. Social Compulsion. 

There is considerable talk of maintaining 
high-level employment by keeping war 
plants busy with government-financed (tax- 
money-supported) contracts. To a large 
extent this policy is to be applied to “re- 
gional” plants located in states or districts 
outside of the pre-war industrial centers, 
since these districts would suffer severe 
financial dislocations and have many “ghost 
towns” if their war-built industries were to 
be shut down. Small industries may be 
upheld by such contracts, the government 
supplying product research facilities and 
financial aid. Government support may be 
heaviest where the shutting down of plants 
would cause severe population shifts with 
their attendant social troubles. No one 
knows what will be done along these lines, 
therefore the situation must be watched 
with great care when deciding what to do 
with production equipment which could be 
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Planning and Preparation 


used for manufacturing peace goods or for 
such items as aircraft and automobiles and 
farm machinery. 

3. Standard Lines. 

If a manufacturer makes such standard 
items as bolts and nuts, nails, clothes pins 
or roofing paper, a large unsatisfied con- 
sumer demand exists and plans can be made 
for as rapid resumption of large scale pro- 
duction as materials and labor situations 
will permit. But to the extent that standard 
products are to be sold to automobile, re- 
frigerator and other consumer goods manu- 
facturers for use in their products the 
manufacturer can make only limited plans 
until he knows exactly what goods these 
customers will use and when they will 
use them. 

4. Consumer Products. 
Makers of electric irons, washing ma- 


1. First, study your Markets vs. Products, 
Processes and Materials. 

New War Goods Contracts 

Social Compulsion Markets 

Old Standard Lines. 

New War Born Products 

Consumer Products 

New Raw Materials 

New Production Equipment and Processes 


2. Having thus gotten some idea of what 


you can sell, how much of it, how soon, and 


how long you can keep on selling it, lay 
down your methods plan on a department 
by department, sequence by sequence, and 
machine by machine basis. 

Fully Integrated Highest Production 


chines, cooking utensils and other goods 
sold through consumer channels can de- 
pend upon large immediate sales and pre- 
pare for as quick resumption of large scale 
operations as raw materials and labor sit- 
uations permit. But it is possible that 
consumers will hold onto more money to 
protect themselves against a possible post- 
war financial panic than many planners 
anticipate; the cashing of war bonds to 
buy consumer goods may be restricted 
in order to level out any tendency toward 
boom-buying followed by panic. 
5. New Developments vs. Standard Lines. 
War-born products which are expected 
to displace old-line standard products in 
peace lines (an example would be modern 
speed fasteners which can displace standard 
bolts and nuts) may take longer than 
standard lines to find quantity peacetime 
markets. This can mean that the new prod- 
uct will have a smaller initial peacetime 
market but a larger delayed one, while the 
competing old standard item will have a 
larger immediate market but a reduced 
subsequent one. For the new item therefore 


STEPS IN RECONVERSION PLANNING 






production equipment must be held in idk 
ness but gradually added to the producti 
line as the market becomes ready for jp 
creased production, while for the old sta 
dard line the quick obsolescence of maching 
and equipment may be the major problen 
6. New and Improved Raw Materials. 

In many cases experimental productig 
runs must be made on new materials befor 
the problems of what present equipment 
keep, what to discard, and what to obtaiy 
by purchase or by swapping, can even 
defined. 

7. New Equipment and Production 

Processes. 

The speeds with which these are likey 
to become available will affect the tim 
periods during which present equipmen 
will be operated if kept in production, and 
the amounts of rebuilding and recondition. 


4 
Jobbing Shop Versatility Z 
t Set Up Compromise : 
by department, sequence by sequence, machine — 
by machine and tool by tool, whether to * 
Make Immediate Peacetime Conversion = 
Employ On New War Contracts us 
Use As Stand By ‘a 
Swap 
Redesign and Rebuild 
Sell 4 


ing of present equipment which will bk 
economical. 

The underlying market factors, the, 
nearly all point to a “wait and see” time 
period during which much of present 
equipment must be left in place. Lucky is 
the manufacturer who knows what he is 
going to do and when he is going to bk 
able to do it. 


Choice of Processing Methods 

The metal-processing method to be fol- 
lowed will vary from factory to factory and 
from department to department. Much de- 
pends upon the sizes of production lots 
needed for existing markets. And since some 
machines can be easier to incorporate in 
one method than in another—for example, 
engine lathes may fit better into completely 
integrated production lines than do the 
more versatile turret lathes—the production 
method must be established before final 
choices about retaining, rebuilding, storing 
or selling of present equipment can 
made. Typical methods are: 
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Integrated. 

Sequences of machines, materials han- 
dling devices, and processes are integrated 
and synchronized so that raw materials en- 


tered at one end of the line pass along 
it automatically and emerge in their finished 
states. These systems are low in floor space 
and labor costs but can be high in super- 
yision, Maintenance, power and tooling 
costs. They are useful only for high produc- 
tion runs and manufacturers will reconvert 
war equipment to them 


(a) If definite markets for large quantities of 
present products or mpletely des 
oped products exist 

(b) If such equipmer sequences 
war goods an read be 1 nverte 
to the prod r f pea goods v 
consumers will buy in large quantities 


2. Automatic. 
Individual machines are fed either raw 
materials or semi finished parts and com- 
plete their operations on them automatically 
Set up and tooling costs are high, therefore 
production runs must be high. Suitable 
only for fairly large markets for duplicate 
parts or products. But if a manufacturer 
has plenty of floor space and a surplus of 
automatics which he cannot sell at good 
prices, it may be wise to leave many of 
these machines permanently set up for in- 
dividual parts or products. With permanent 
set ups the setting up cost is reduced al- 
though the “starting up” spoilage of parts 
is not, and low automatic production costs 
can be applied to surprisingly small pro- 
duction runs. 
3. Secondary Operation 

Parts are partly finished by integrated 
sequence, by automatic, or by any rapid 
methods, after which they are passed along 
to chucking lathes, turret lathes, drill 
presses, trimming presses and other ma- 
chines for completing operations. This 
method is best for smaller production runs 
It permits simpler set ups of automatic and 
of integrated processes thus reducing their 
costs and increasing their applicabilities 
It permits basic operations to be performed 
very cheaply, after which varieties of sec- 
ondary operations can change the semi 
finished parts into varieties or modifications 
of products thus increasing the number of 
lines which can be offered in low quantities 
but at low prices to various markets. It can 
be ideal for products which are in experi- 
mental or development stages. If quick and 
unpredictable changes are anticipated in 
market demands or in raw materials and 
new processes available then a secondary 
operations methods plan almost always 
should be adopted. 

4. Jobbing Shop. 

The most versatile equipment is employed 
0 the plant can make small or large runs 
on any parts for which it can get orders in 
such definite fields as stampings, gears, screw 
machine products, castings and others. 

). Permanent Set Up 

Almost any machine or integrated se- 
quence of machines can be left in permanent 
st up for occasional runs on specific prod- 
ucts. Permanent set ups can be modified 
for product changes. A machine tool too 
worn for the highest accuracy or too slow 
for the highest production speeds can be 
left permanently set up for a single opera- 
tion which is either occasionally or con- 
stantly performed. 

Because of the “wait 
8 necessary toward 


see” attitude 
day markets, 


and 
present 
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PRICES TO BE PAID FOR GOVERNMENT-OWNED 


te 




















“Se ts B € 
Age Of Machine in | Any Purchaser Other | The Contractor Or | Mark Up Which The 
Months From Date Of | Than The Contractor | Last User Pays in Per- | Contractor Or Last 
First Use To Date Of ; Or Last User Pays In | centage Of Original | User Pays Above 
Last Use Percentage Of Origi- Cost What Any Other Pur- 
inal Cost chaser Would Pay 
(Per cent Which In- 
crease From A To B 
| is Of A) 
Less Than 1 85.0 90.0 6.0 
1 82.5 87.5 6.0 
2 80.0 ee 6.2 
3 77.5 82.5 6.3 
4 75.0 80.0 6.6 
5 72.5 77.5 6.8 
6 70.0 75.0 7.1 
7 69.0 74.0 72 
8 68.0 73.0 7.3 
9 67.0 72.0 74 
10 “+ 66.0 1.0 75 
VW 65.2 0.2 7.6 
12 69.4 7.6 
13 63.6. 68.6 78 
14 62.8 67.8 719 
15 62.0 - 67.0 8.0 
16 61.2 — 66.2 8.1 
V7 60.4 65.4 8.2 
18 59.6 64.6 83 
19 58.8 63.8 8.5. 
20 58.0 63.0 86 
21 57.2 62.2 87 
thdn... 56.4 614 8.8 
23 ; 55.6 60.6. 8.9 
24 54.8 59.8 9.1 
25 54.0 59.0 9.2 
26 53.2 58.2 9.3 
27 52.4 57.2 9.5 
28 51.6 56.6 9.6 
29 “50.8 55.8 9.8 
30 50.0 55.0 ; 10.0 
31 49.2 54.2 10.1 
32 48.4 53.4 10.3 
33 47.6 52.6 10.5 
34 46.8 51.8 10.6 
35 46.0 51.0 10.8 
36 and over 45.2 50.2 W1 
Example: After 35 months of use ony other percent. * 


purchaser pays 46 per cent of the original 
price but the contractor or last user pays 51 
per cent. $1 is 110.8 per cent of 46. Therefore 
the mark up paid by the contractor ahove 


the price paid by another purchaser is 10.8 


materials and production equipment, almost 
every war built or war expanded factory is 
going to find a combination of the secon- 


Note that the longer the use of the ma- 
chine and the greater the probable consequent 
damage to it the greater the disparity be- 
tween the price to be paid by the contractor 
or last user ond by any other purchaser. 


dary operation and the permanent set up 
methods plans to be the most desirable. 
That combination, of course, will vary with 
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ery factory. And later on, when the 
peace goods markets have ‘“‘settled down 
into harness,” this highly adaptable plan 
will develop into whatever higher speed 
and more integrated but less adaptable plan 
best suits the new conditions. 

Financial factors cannot be overlooked. 
Depreciation allowances acceptable to gov- 
ernment tax authorities must be applied to 
all equipment which is retained, for from 
these allowances must come much of the 
capital for the new equipment which will 
be needed when the manufacturer finds out 
exactly what can be done in the new peace- 
time markets. In some cases it may be 
advisable to go through the motions of 
swapping equipment between plant and 
plant or buying equipment from the second 
hand markets just to establish that equip- 
ment as newly purchased and therefore sub- 
ject to depreciation allowances—this will 
happen, of course, when the old equipment 
has been nearly or fully depreciated during 
the war years. 

Pools of engineers will be available. Never 
before has any management so positively 
known that it could work out almost any 
new process or method with the certainty 
that engineers to develop and run it could 
be found. In fact, the whole reconversion 
problem is a cooperative one to be solved 
by all industry in concert more than it is 
an individual one to be solved by each 
company acting alone. 


What the Government Will Do 

The newspapers are full of conflicting 
statements about what is to happen to gov- 
ernmensowned equipment existing in fac- 
tories that have facilities contracts, upou 
termination of war contracts. Anyone going 
to government authorities to learn what 1 
is all about is likely to be still further pe- 
wildered. A painstaking research into wnat 
various government departments have w 
say on the matter yielded this picture: 

1. A pile of regulations, “directives” ana 
other instructions conservatively estimated 
to be 60 in. high with nearly every paper 
printed or multigraphed in single spaced 
fine print on both sides of the page has 
been issued by the RFC, the Department 
of Commerce, the War Department, the 
Navy Department, the U. S. Maritime Com- 
mission, the Federal Reserve Bank, the 
Smaller War Plants Corporation, the U. 
S. Treasury Department, the WPB, et al. 
No one man interviewed claimed to have 
read as much as 25% of this material. 

2. All inventory other than machine tools 
and similar production equipment—and 
some machine tools as well—probably will 
end up in the hands of the Surplus Property 
Board. Machine tools may be placed in the 
hands of the RFC and/or the DFC. (The 
individual management executive does not 
have to worry about this point right now; 
he will be told where to ship his machine 
tools if he ships them and where to buy 
them if he wants to buy any; the govern- 
ment agencies can work the matter out 
among themselves. ) 

3. The government probably has about 
$16,000,000,000 invested in plants and 
production equipment throughout the coun- 
try. The government does not intend that 
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any contractor shall receive any windfalls 
through the payment of an unfairly low 
price for any government-owned property 
which may be in his plant. And since there 
will be plenty of disagreements between gov- 
ernment men and plant executives as to 
the real worth of equipment, plenty of this 
equipment will find its way to the open 
market. 

4. About 75% of all the machine tools 
and their tooling which now are less than 
four years old is believed to be owned by 
the government and subject to purchase by 
government departments (arsenals, navy 
yards, etc.) or by private industry. Private 
opinions of government men working in 
the field hold that a full 50 per cent of 
this is special tooling and special machines 
which will be mutilated or otherwise broken 
up and sold for scrap. The remainder will 
be a tremendous pool of modern machines 
with which factories may modernize them- 
selves—there no longer will be any reason 
why some 80% of all the machine tools 
used by private industry should be 10 
yr. old or older. 

5. There is a serious shortage of ware- 
house space for machine tools. Most of the 
machines shipped out of plants probably 
will be placed in open air storage. No mat- 
ter how well these machines may be rust- 
proofed and otherwise protected there is a 
serious chance of their being damaged. 
Therefore anyone intending to purchase 
such machines should act as quickly as 
possible. 


The Mechanics of Termination 


.and Clearance 


In trying to visualize what may happen 
in his own plant the industrial manager may 
be helped by a “government eye” view of 
how contract termination and plant clear- 
ance is supposed to work. The industrial 
contractor may be a prime contractor, or a 
sub contractor on any of the successive 
tiers, of a prime contractor on one contract 
and a sub-sub-sub on another. What hap- 
pens on any one termination will depend 
much upon the contractor's position in line. 
Here is the machinery: 

1. The fact that a contract is to be termi- 
nated or cut back will be known by the 
contracting government agency (Navy, Air 
Forces, etc.) some time in advance. One 
set of government men will consult and 
clear the matter with another; a large prime 
contractor probably will be cleared in 
Washington before directives to proceed 
with termination are issued. Preparation 
will be thorough. 

2. If the contractor holds contracts placed 
by two or more government agencies then 
the agency holding the largest contract will 
be appointed to act for all the others. This 
means that Air Force officers will at times 
be reporting to the Navy, etc. From the 
contractor's point of view it means a min- 
imum of delay and confusion. 

3. Determination will be made as to 
whether the contractor's production equip- 
ment is to be placed on the basis of 

(a) Standby Under Power. This 
means that further contracts 
are immediately expected. 

(b) Standby Storage. Further con- 








tracts are expected but aa 
more distant time. The storag 


period will be specified; it maf’ 


be 6 months or more. 

(c) Prepare For Shipment. Unle 
purchased by the contractor th 
machines and tools are to k 
corrosion protected,  skidde 
and packed for ng 
Prepare For Exten ed Storage 
Unless purchased by the cop 
tractor the machines are to k 
prepared for storage, usually 
out doors storage. 

(There will be other orders applying 
other inventory; this Bulletin deals only with 
production equipment. ) 

The contractor has rights as well as dutig 
under each of these bases. These will bh 
discussed Jater in this bulletin. 

4. Dependent upon the problems in 
volved, two teams of government officials 
will be made up to handle each contractor; 

a. The Termination Team. This wil 
consist of accountants, legal officer 
if needed, engineers, inspector 
and other ‘personnel as needed. It 
duties will be to analyze inventoy 
and arrive at financial settlemens 
of contracts. 

b. The Plant Clearance Team. This 
will consist mostly of engineers 
In pure theory it will take m 
action until a_ satisfactory final 
inventory has been arrived at by 
the contractor and the termination 
team acting in concert. In 
fact it may arrive soon enough to 
help the contractor with inventory 
problems and to begin the clea- 
ing of the plant before the last 
arguments about the inventory 
have been settled. The govern 
ment proposes to be cooperative 
and to clear every plant for re 
conversion as rapidly as possible. 

The two teams will work together. As 
far as is possible each will represent all 
of the government agencies having com 
tracts which are to be terminated in any 
one plant at any one time. 

The termination team might be called 
the “financial settlement of the contrac 
as a contract” team; and the plant clearance 
team the “work on a friendly and coopet- 
ative basis with the contractor to get the 
whole thing cleaned up on a fair, honest, 
and mutually profitable basis as quickly as 
possible” team. 

5. The contractor will receive a notice, 
usually a telegram, terminating or cutting 
back the contract. This will specify a date, 
hour and minute. Example: Wednesday, 
Aug. Ist, 1945, at 12:01 noon. ; 

6. Within a few hours the termination 
team will move in and begin its work. It 
will be followed by the plant clearance 
team. 
Prime contractors must notify sub 
contractors, sub contractors must notify sub- 
subs, and so on down the tiers. 

8. The prime contractor will be urged 
to settle all sub contracts of $10,000 or less 
each himself. But he does not have to 
this action; he can insist upon government 
cooperation and supervision. 

9. On all sub contracts of $10,000 or 
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A TYPICAL AND SIMPLE CHECK LIST FOR COMPARING AND EVALUATING 
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more government officers will accompany 
representatives of the prime contractor to 
the plants of the sub contractors to perform 
the same functions of termination and 
clearance that are perfotmed in the plant 
of the prime contractor, this procedure be- 
ing carried on down the tiers of sub-subs 
until the whole matter is cleaned up. 


What The Contractor Should Do 

The government is trying hard to lay 
down uniform rules of procedure for all 
terminations and plant clearances, uniform 
prices at which equipment can be bought, 
and the like. Every effort is being made to 
prevent capricious decisions and to elim- 
inate red tape. 

Many of these rules and procedures are 
now in the formative stage, others will be 
worked out as needs for them are found. 
But in spite of all of them there will be 
much “give and take,” much bargaining 
between government men and plant men. 

Most of these bargains will be made with 
the plant clearance teams. There will be 
plenty of occasions on which contractors 
will perform gratis services for which they 
are entitled to be paid. Much will depend 
upon the management's luck in the make up 
of the clearance team it is called upon to 
face—these teams will be made up of hu- 
man beings with human failings. To pro- 
tect itself, each management should: 

1. Make up its mind to get along with 
the plant clearance teams. These teams 
will be made up of engineering personnel 
many of whom are skilled production men 
who have thoroughly sympathetic view- 
points toward the problems of production 
management. 

2. Send responsible representatives to 
the “four hour’ work sessions on ter- 
mination which will be held by Termina- 
tion Coordination Committees in 21 districts 
in the United States. These committees 
represent all of government agencies which 
have placed war contracts. They will ex- 
plain the inventory and other procedures. 

3. Obtain and study the government in- 
ventory forms. In past terminations some 
contractors have been allowed to use their 
own inventory forms and procedures. This 
no longer will be permitted, therefore every 
contractor should be prepared for imme- 


diate adoption of the government ones. 

i. Prepare to throw all purchasing records 
open to the plant clearance men. These 
will be needed largely for descriptions of 
inventory. The plant clearance inventory 
man must make as accurate a description of 
a tool as the purchasing agent himself would 
make if the plant were ordering the tool 
for the first time. And the longer the 
delay in working out these descriptions 
the longer the delay in clearing out the 
plant for reconversion. 

5. Do not disconnect any government- 
ouned equipment from its power source 
until instructed by the government to do so. 

6. Prepare to make a definite production 
operation of any dismantling, cleaning, 
shrouding, corrosion protecting, skidding, 
packaging, storing, marking and trans- 
porting to be performed on government 
owned equipment. Dependent upon the 
original contract (there are wide varieties 
of clauses in existing “facilities’’ contracts ) 
the contractor is entitled to be paid for 
such operations. Statements to this effect 
will be found in “Surplus War Property 
Administration Guide for the Storage of 
Plant Equipment and Termination Facil- 
October 1, Section 1, Para- 


ities,” 1944, 
graph 1 (and other paragraphs), and also 
in “Joint Termination Regulation,” Ap- 


pendix B, Paragraphs 2d, 3, et al. 

In some cases the cost for materials, labor, 
storage space and employment of materials 
handling equipment will be included as 
a single separate item in the termination 
agreement to be paid for when the finan- 
cial settlement for inventory is made. In 
other cases separate contracts will be made 
to cover these costs. To obtain such a sep- 
arate contract the contractor will have to 
make a bid. If his bid seems reasonable it 
probably will be accepted by the clearance 
team; otherwise, outside bids ‘may be 
obtained. 

The advantage to the contractor of in- 
cluding plant clearance costs with inventory 
settlements or of getting separate perform- 
ance contracts, varies with the amount of 
work to be done and the cost of it. If little 
work is to be done then this item might 
by common but unofficial consent be made 
to compensate for $mall inequalities in the 
inventory estimates—it would be a_ bar- 
gaining point for either side. 

A separate order or contract to perform 
this work may be preferred when the labor 
and materials are costly or when the length 
of time during which the goods will remain 
in storage is indefinite. 

One contractor was willing to store the 
equipment, but in a different building than 
the one in which it had been used. He was 
given a separate contract to move the equip- 
ment and to pay for the storage space. 

Another contractor had hopes of getting 
a subsequent contract. The government 
agency paid the inventory price for his 
jigs, fixtures and other tools, then gave him 
a contract to store them. Several months 
later he obtained a new contract and was 
permitted to buy back such bases and other 
parts of these tools as he could use. 

7. Do not hamper the completion of the 
termination inventory. The much publi- 
cized 60-day period at the end of which 
the government is under statutory duty to 
store or remove inventory if the contractor 
desires it to do so, does not begin until the 
contractor has filed a termination inventory 
schedule satisfactory in form. See Joint 
Termination Regulation (JTR) paragraphs 
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413, 414, and part 2 of the JTR in general. 
The government contracting officer must 
make his mind up as to whether or not the 
schedule is satisfactory within ten days of 
receiving it (JTR 427.2). But even if the 
schedule is found to be satisfactory in form, 
if the government does not remove the in- 
ventory—including machine tools—within 
60 days then the contractor has to give 20 
days notice before he can remove and store 
the inventory for the account and risk of 


As part of the termination operation the 
government can decide to place the equip- 
ment it owns in the plant of the contractor 
in the status of (1) standby, or (2) standby 
storage, or (3) prepare-for-shipment, or (4) 
prepare-for-extended-storage. Some equip- 
ment may be placed in one status and some 
in another. 

The government will urge the contractor 
to undertake the work and supply the mate- 
rials and employ the equipment necessary 
to perform whatever status is selected. It 
seems improbable that the contractor can 
refuse to perform the operations needed by 
the standby status since this requires the 
equipment to be kept ready for resumption 
of operations, presumably on further con- 
tracts for the same items that the contractor 
had been making. But in the cases of standby 
storage, prepare-for-shipment, and prepare- 
for-extended-storage, he can demand that 
the government take over unless some pre- 
vious agreement with the government states 
otherwise. 

By doing the work himself the contractor 
can keep key labor employed until needed 
on peacetime work, can get his floor cleared 
more quickly, and perhaps can earn a small 
profit in a plant which during most of the 
reconversion period will be earning nothing 
at all. Moreover, during the reconversion 
period many a factory will find it handy 
to have experience in moving and handling 
heavy equipment, especially when this ex- 
perience is gained at war contract expense. 
And it is a patriotic as well as common 
sense duty to get every plant cleared for 
peacetime use and make every tool available 
as quickly as possible. 

Much practical information about what 
to do, what supplies to use and what the 
costs should be can be had from oil com- 
panies and others that make metals cleaning 
and corrosion proofing supplies, from ma- 
chinery sales agents and makers who know 
about packing and skidding, and from 
railroads and other transportation com- 
panies that know the regulations and the 
best methods for preparing for shipment. 
Many of these companies have obtained 
from government agencies all details of 
the supplies needed and of the regulations 
for their use. ‘ 

In so far as is practical the government 
agencies have reduced all procedures to 
standards and regulations which will apply 
to the equipment in the plants of all con- 
tractors alike. But it will be necessary to 
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the government (JTR 464). Altogether, 
any laxity in working out the termination 
inventory schedule can result in considerable 
extension of the 60-day period for plant 
clearance. 

8. Review all contracts and especially all 
prime contracts from the termination view- 
point and get as early a start as possible 
on termination plans. If the prime contract 
does not contain fair and adequate termina- 
tion clauses (contracts may even contain 


of Government Owned Equipme 


ETC. 
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work closely with the plant clearance teams 
—much may depend upon the individual 
decisions of these men. 


Standby 

The “standby” status means in general 
that the equipment is to remain connected 
to its power source and ready for quick 
resumption of operations. Nevertheless, 
there are many costly operations to be per- 
formed and the contractor should make sure 
whether he is entitled to a separate contract 
or other source of reimbursement for them. 
Especially he should secure some agree- 
ment as to the length of time the equipment 
is to stand in place on the production floor. 
If this period is allowed to be extensive 
then the contractor can lose in terms of 
floor space rental, of building maintenance, 
of watchman and other maintenance ser- 
vice, and perhaps of minimum power bills 
for connected load. 


clauses which are obstructive to rapid anj 
fair termination) then the contractor is ey 
titled to have new clauses inserted (JT) 
213.1). Contracting officers are encourage) 
to explain everything about termination y 
contractors and to enter into formal or ip 
formal agreements about termination pp 
cedures in advance of the terminatign 
(JTR 221.3). It would be wise for am 
contractor to get a copy of the JTR frop 
the contracting officer and study it carefully 


it 
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Under this status the contractor (a 
somebody) must: 

1. Remove all metal chips. These may k 
salvaged under the contract terms; their im. 
portance depending, of course, upon the 
kinds of metal which had been machined 

2. Clean out all dirt from the coolam 
system. If a coolant which formed metallic 
soaps and other deposits had been used 
this may be a costly and difficult operation 

3. Drain the coolant system, remove all 
sludge, etc. The cutting oil itself may bh 
valuable salvage, especially if processed by 
one of the cutting oil cleaning and disin. 
fecting systems which exist in so many 
modern plants. Some agreement as to att 
ting oil value, storage and disposal mus 
be made with the plant clearance team. 

4. Dry the coolant system. This usually 
will be done by blowing compressed air 
through it, although other methods may be 
used if the compressed air is not readily 
available. The compressed air must be 
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moisture free. There is room for consid- 
erable disagreement as to how much com- 
ressed air, at what pressures, etc., will be 
needed to reach all parts of tanks, pumps, 
sumps, pipes, tubes, and other inner sur- 
fces, especially if there are through-shafts 
ind other encumbrances. There will be 
costs for the use of equipment, for power, 
for labor and for supervision, and these 
costs will vary with the agreements made 
between contractors and clearance teams as 
tg just how each machine shall be handled. 

5. Leave lubricating and hydraulic sys- 
tems in place. 

6. Cover the reservoirs of open hydraulic 
ystems. This may require waterproof paper 
meeting the government requirements of 
IAN-P-127 and adhesive tape JAN-P-127, 
or as instructed by the plant clearance men 
or other contracting officers. 

Charge or fill all bearings with their 

regular operating oils or greases. 

8. Clean all unpainted surfaces. 
requires : 

a. Remove all chips and other soils. 

b. Clean by scrubbing with solvent 
soaked rags followed by wiping 
with solvent soaked rags. Sol- 
vent, Dry Cleaning (Stoddard 
Solvent, government specification 
P-S 661, mineral spirits, similar 
petroleum cuts, and emulsifiable 
solvents may be used. Water- 
solution cleaners and such chlori- 
nated solvents as carbon tetra- 
chloride may not be used. The 
solvent used for the first opera- 
tion must be discarded when too 
dirty for further use; it may be 
replaced with solvent that had 
been used in the second operation 
thus tending to continually per- 
form the second operation with 
the cleanest practical solvent. 
Steam and water may be used 
only on chemical equipment. 

c. Neutralize surfaces of chemical 
equipment and then rinse with 
steam or water, after which pro- 
ceed as with all other equipment. 

d. Thoroughly dry all surfaces after 
cleaning. 

e. If any rust is found on finished 
surfaces an inspector thoroughly 
familiar with the equipment shall 
determine whether or not the sur- 
face has been damaged to the 
point where it is purposeless to 
remove the rust, and if the rust is 
to be removed then the removal 
methods which will do the least 
damage. This is another point 
for settlement with the plant 

_ Clearance team. 

t. The time lag between cleaning 
the surfaces and applying the 
final preservatives may tend to be 
so long that the surfaces will rust. 
In this case: 


This 


(1) Clean a small area at a time and 
apply the preservative before going 
on to the next area, or 

Mix a small amount, about 5% by 
volume, of oil with the solvent used 
for the second or wiping operation. 
This oil can be standard govern- 
ment AXS-674 or USN 14-0-7 or 
AXS-934 or AN-VV-C-57(a)—this 
is SAE-10—or AN-VV-C-576(a) or 
USN 14-0-17 


9. Apply a coating of medium rust pre- 
ventwve compound USA 2-121 or AN-C-52 
grade 2. Preferably this should be heated 
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and sprayed on. But if spraying is not 
practical then by agreement with the clear- 
ance team it may be brushed or dipped on. 

10. Any accessories not attached to the 
equipment must be cleaned and rust proofed 
as shown in steps 8 and 9 above. The rust 
protective material may be sprayed or 
dipped on and may be applied hot or cold. 
If applied cold it must be cut back with 24 
per cent Stoddard Solvent (it is better to 
buy the diluted compound than to perform 
the diluting operation) . 

ll. Wrap the treated accessories and 
parts in greaseproof wrapping material 
(USA-15 or USN 53-W-3) grade 1 or 2 
depending upon the nature of the part— 
another point to be settled with the clear- 
ance team. 

12. Pack the small sized accessories o1 
parts from each piece of equipment in a 
box or boxes, label or mark properly for 
identification and store in the tool crib, 
stock room or other safe place. The pack- 
aging must be adequate to prevent damage 
in handling and the box tops should be at- 
tached with screws. This, too, is a matter 
to be specified by the plant clearance team. 

13. Block larger parts in place and be 
sure the greaseproof wrapping material is 
between blocking or dunnage and any fin- 
ished surfaces. 

14. Shroud open electric motors with 
kraft paper. Totally enclosed motors will 
need no shrouding. 

15. Relax tension on all springs. 

16. Remove belts, clean if necessary, 
protect from grease and oil. 


Standby Storage 

Standby storage means that the equip- 
ment will be stored in some nearby place 
but not on the part of the production floor 
ordinarily occupied by the production line. 
Storage may in an unoccupied part of 
the production floor, in another building 
owned by the contractor, and so on. 

With two exceptions the regulations are 
just about the same as for “Standby,” given 
above. The exceptions: 

1. Rather than being taken to the tool 
crib, the boxed small accessories and loose 
parts are to be strapped to the machine. 

2. The equipment must be skidded, and 
all sub assemblies weighing 500 Ibs. or 
more likewise must be skidded. And since 
the skidding materials and constructions are 
governed by highly complex but soundly en- 
gineered regulations, the method for skid- 
ding must be arrived at by agreement with 
the clearance team. 

The plant clearance team must determine, 
in conjunction with the contractor, how the 
equipment is to be stored as well as where. 
If it is being stored only until it can be 
shipped then the storage space must be 
convenient to shipping facilities and the 
various pieces must be arranged in such 
sequences that they can be moved out in 
the correct sequences for the proper loading 
of cars and trucks. But the clearance team 
may aim at piles 12 feet high—subject, of 
course, to the kind of equipment, the load 
bearing capacity of the storage floor and the 
presence of cranes or other handling equip- 
ment. 

If the equipment is being stored with the 
idea of moving it back onto the production 
line floor for future contracts or after the 
contractor has purchased it for reconversion, 
then it will be stored in proper sequence 
for this, but it also may be piled high. 

If the object is to sell the equipment or 
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ship it out selectively then the storage space 
must contain aisles sufficient to permit ready 
inspection by prospective buyers, and “di- 
agonal storage” by which there will be 
economy of storage space but always room 
to swing any one item out into the passage- 
ways provided for handling may be used. 
This generally will require more storage 
space than other piling methods. 

The contractor, then, should make an 
agreement with the plant clearance team 
covering the preparation of the equipment, 
the skidding or palleting, the use of the 
contractors equipment (cranes, lift trucks, 
etc.) for handling, the rental of storage 
space, and the costs for permitting prospec- 
tive buyers to be moved out, etc. 

Many of these standby storage agreements 
will be executed because the government 
and the contractor are not sure which equip- 
ment the contractor himself will want to re- 
purchase for further war contracts and for 
peacetime reconversion. And when standby 
storage includes such an element of the 
contractor's own convenience, that matter 
should be considered in working out the 
bid for the special contract to provide the 
space, the supplies, the labor and the han- 
dling equipment. 

The subject of skidding and boxing regu- 
lations occupies 9 closely printed pages, in- 
cluding tables and drawings, starting on 
page 50 of “Surplus War Property Admin- 
istration Guide For The Storage of Plant 
Equipment and Termination Materials,” Oc- 
tober 1, 1944. And although the necessary 
instructions will be issued by the plant clear- 
ance team or be worked out by that team 
and the contractor in concert, the contractor 
will be wise to borrow or otherwise obtain 
a copy of this guide. 


Prepare For Shipment 

Shipment of equipment may be to an- 
other plant having a war contract which 
can employ the equipment, or to storage 
or other destination. The procedure: 

1. Cleaning and preparation of coolant 
system, treatment of hydraulic system, clean- 
ing and corrosion protection of unpainted 
surfaces, all are as shown in standby in- 
structions above. 

2. All removable accessories such as 
chucks; steady-rests, face plates, wheel dress- 
ers, tool holders, must be detached. Then 
they must be cleaned, corrosion proofed and 
packaged as shown in steps 8, 9, 10 and 11 
under “Standby,” above. They must be 
boxed, skidded or crated in accordance with 
the instructions of the plant clearance team. 
This is one of the bargaining points in the 
plant clearance contract. 

3. All motors which are attached to 
flexible mountings and all other parts which 
are on slides, and all counterbalances and 
other parts which are likely to be damaged 
by moving in relation to the machine itself 
while the machine is in transit, must 
braced securely to the machine itself. They 
may not be blocked or braced to the skids, 
the crating, the sides of the car or anything 
other than the machine. This will require 
ingenuity as well as knowledge of shipping 
methods, and the exact way of accomplish- 
ing it must be agreed upon, machine by 
machine and part by part, with the plant 
clearance team. 

4. All exposed corrosion-preventive-treat- 
ed surfaces, and ‘all’ electcical equipment, 
must be shrouded: ’ ° 

5. Machine héads must be ‘locked in 
down posizion.. Courter-weights must be 
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removed or securely braced. 

6. A practical decision must be made as 
to whether to remove any projecting part or 
to provide special protective crating and 
skidding. Projecting parts can include 
pumps, motors, lamps, arms, tables, brackets, 
etc. If removed the part must be protected 
and packaged separately but fastened or 
identified as part of the machine shipment. 

7. Pockets, wells, sumps and other de- 
pressions in which water might accumulate 
in freezing weather, must be provided with 
drip holes, or shrouded, or filled with heavy 
rust protective grease which will exclude 
the water. 

8. Eye bolts and other lifting devices 
must be provided as needed. 

9. In so far as other instructions permit, 
all equipment shall be shipped assembled. 


Shrouding In General 

Shrouding may be required for standby, 
standby storage, prepare for shipment or 
prepare for extended storage. The exact 
method of shrouding will be laid down by 
the plant clearance team. But in general: 

1. Shrouds must permit free circulation 
of air, must protect, and must have no spaces 
in which water pockets will form. 

2. Shrouding materials must meet all 
requirements of government specification 
(JAN-P-125) type E-3 or L-r reinforced 
waterproof paper. 

3. Sharp projections which might rup- 
ture the shroud must be padded. 

4. Tops of equipment must be shrouded 
independently of the sides—this may mean 
the use of several shrouds for one piece of 
equipment as directed by the plant clearance 
team. Each shroud must be independently 
fastened in place by using tape of govern- 
ment specification (JAN-P-127) type 1 
grade B, or by wire or twine. 

5. If several sheets of shrouding paper 
are to be used in a single shroud then either 
a shingle type lap of at least 4 inches must 
be formed or else the joints must be sealed 
with adhesives or sealing compounds which 
will make the joint as water proof as the 
shrouding material itself. 


Prepare For Extended Storage 

The government is under no illusions as 
to the availability of covered, solid floored 
storage space for the huge piles of produc- 
tion equipment which must be stored until 
sold. In fact, many a government storagé 
man is pessimistic about the likelihood that 
enough hard, well drained ground will be 
found for all the outdoors storage needed. 
Therefore “prepare for extended storage” 
almost always will mean prepare for ex- 
tended outdoors storage on fields that are 
none too good for the purpose.” Prepara- 
tions must be careful accordingly, and agree- 
ments with the plant clearance teams for 
doing the preparation work must be care- 
fully detailed. The steps to be taken are: 

1. Remove, clean and corrosion-protect 
all chucks and other removable accessories 
as described under “Prepare for Shipment,” 
above. The packaging, crating or skidding 
of these will be as described under “Prepare 
for Shipment.” ‘ 

2. Clean out the coviant system as de- 
scribed under -“Stamdby,” above. 

3. Drain out all lubricants, all hydraulic 
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fluids and other fluids from every part of 
the machine. These can become valuable 
salvage and agreement must be made with 
the plant clearance team as to what to do 
with them. 

4. The plant clearance team may require 
that fluids-carrying systems receive further 
cleaning. lf so they must be flushed out 
with clean lubrication oil, clean cutting oil 
or other material as the conditions may re- 
quire, the flushing (and perhaps mechani- 





Machines that were not designed for special 

jobs are readily salable or could be used in 

exchanges of equipment between reconverted 
manufacturers. 


cal or pneumatic scrubbing) continuing un- 
til the cleaning material shows no trace of 
soil and the job otherwise is* pronounced 
satisfactory. If the plant has facilities for 
the cleaning of cutting oils and lubricating 
oils, then the fluids salvaged by draining 
the machines may used in this way. 
Otherwise the bill for flushing oils may be 
quite an item, requiring special considera- 
tion in submitting the original contract bid 
for doing the work. 

5. Refill the lubricating system with 
lubricant selected in accordance with the 
viscosity suitable for the system. 


If the system permits oils equivalent to 
SAE 30 viscosity, use government specifica- 
tion AXS934 grade 2, or AN-VV-C-576(a), 
or USN 14-0-7. 

For systems requiring oils equivalent to 
SAE 10 viscosity, use AXS 934 Grade 1, 
or AN-VV-C-57 (a) (SAE 10). 

For spindles and other parts requiring very 
light oil use Lubricating Preservative Spe- 
cial oil USA 2-120 or O.S.-1361. 


6. Refill the coolant system and any 
other water-solution systems with lubricat- 
ing-preservative oil, government specifica- 
tion AXS-674, or USN 14-0-17, or AXS 
934 Grade 2, or AN-VV-C-576 (a), or 
USN 14-0-17. Fill to a level which will 
permit satisfactory circulation’ throughout 
the system. 

7. Clean out the hydraulic system, re- 
moving all sludge if possible. Refill with 
the same kinds of oils selected for the lubri- 
cating and the coolant systems, as directed 
by the plant clearance team. 

8. Operate the machine under no load 


conditions long enough to coat all surfacg| 


in the lubricating, coolant and hydrauke 


systems thoroughly with oil. This may x 
quire separate operations of individual unix 
of the machine if they are separately poy. 
ered. Make enough changes of any enclosq 
reduction gears to coat all gears. Fog oil 
to surfaces not reached by this method. Th 
object is to thoroughly coat all interig 
surfaces. 
9. Drain the excess oil separately from 
the lubricating, the coolant and the hydra, 
lic systems and keep these batches of oj 
segregated. The coolant oil cannot be re 
used for corrosion protection excepting ir 
another coolant system protective operation, 
and the hydraulic system excess oil can 
used only in another hydraulic system pro 
tective operation. 
10. Remove all grease from grease packed 
gear cases and from grease lubricated bea. 
ings. Pack the gear cases with new greag 
of the kind used to lubricate them, toa 
level at least two inches above the geas 
(this usually will be a much higher levd 
than the operating one). Relubricate greag 
lubricated bearings as instructed by the 
clearance team personnel or as recommended 
by the manufacturer of the machine. 
11. Drain oil-lubricated bearings and 
journal boxes not connected to the central 
lubricating system. Refill with the same oils 
specified for the lubricating system (step 
5 above). Drain off excess oil. 
12. Prepare warning tags on water proof, 
oil proof paper, telling that the gear boxes 
contain excess grease and must not be op 
erated until it is removed to the proper 
level, the corrosion preventive oil must be 
removed from the hydraulic system and 
replaced with suitable hydraulic fluid be. 
fore operating the machine, and other 
Messages as necessary. These tags must 
be attached to the parts of the machine to 
which they apply. Their number and cor- 
rect application will be specified by the 
termination team. 
13. Leave all air cylinders on the ma 
chine. Fog them and all air operating sys- 
tems internally with AXS-674 or USN 
14-0-7 or AXS-934 Grade 2 or AN-VV-C- 
576(a). 
14. Clean and apply corrosion preven 
tive to all exterior bare metal surfaces as 
shown under “Standby,” (above). 
15. Clean all bare metal surfaces which 
will be in contact with other bare metal sur- 
faces during the storage period, and apply 
corrosion preventive to them. Such surfaces 
may include ways, driving gears, traversing 
and adjusting screws, and others. Coat 
these surfaces with AXS-674 or USN 14 
0-17 before locking or fastening their re 
spective parts in place. Seal the line of con- 
tact of any two such parts with a bead of 
USA 2-121, or AN-C-52 Type 2, or USA 
2-82 sufficient to prevent the egress of any 
rust preventive from between the parts and 
the ingress of any water or moisture. 
16. Cover name plates, serial numbers 
and government property tags with tape 
whenever the application of rust preventive 
might tend to obscure them. Remove tape 
after application of rust preventive. This 
operation must be discussed with the plant 
clearance team and detailed by them since 
it might make the effective application 
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whethe 








jst preventive impossible. 

17. Amplify the rust preventive appli- 
ation methods in accordance with the in- 
aructions of the clearance team. The rust 
preventive on all bare metal surfaces (USA 
7.121, or AN-C-52 Type 2, or USA 2-82, 


uli whether medium or heavy) must form a 
continuous coating at least 3/64” thick, and 
nce there is no ready way of measuring 
— this thickness without taking chances of 
‘ogi reducing the effectiveness of the coating the 
i. dearance team probably will insist on hav- 
re ing it thicker than that. And when the coat- 
Th ing has thoroughly set up, it must be cov- 
MF ced with a coating of Thin-Film AXS-673, 
; op USN 52-C-18 Grade 1, or AN-C-52 
Yon% Grade 1, special care being taken to keep 
he thin film material from penetrating be- 
ou ween the opposed surfaces of bare metal 
TeE ts which are in contact with each other. 
88 18. All other surfaces such as plated, 
uta, rough casting, painted, etc., also must be 
be protected with a coating of the thin film 
tO F naterial as specified in step 17 (imme- 
diately above). Thin film always must be 
sprayed on if possible, but the clearance 
tam can permit brushing or dipping. 
4 Usually this spraying of other surfaces can 
be performed after the corrosion protection 
of the bare metal surfaces has set up, thus 
ve making one job of the thin film spraying 
a% F of any one machine or removed sub assem- 
bly of a machine. 
ef 19. All openings other than vents or 
louvers, or as specified by the plant clear- 


md ance team, must be sealed with tape, with 
1} waterproof paper, with pipe plugs, with 


caps or other devices. The tape must meet 
? I the requirements of government specifica- 
; | tion JAN-P-127 Type 1 Grade B, the paper 
1 JAN-P-125 Type E3 or L4. 

1° 20. Holes for drainage must be drilled 
P I mall pockets, pans, sumps, etc. which might 


0 Government owned equipment which is 
| in the hands or on the premises of manu- 
e | facturers having facilities contracts, can be 
divided into three categories: 

, 1. Special machines useful only for pro- 
. | ducing important military items. These 
J | machines will not be sold to the contractor 
nor to anybody else if in the opinion of 
government authorities they may be needed 
for future armament use. Rather, they will 
be retained and stored by the government. 
2. Special tooling which can be used on 
standard machines but which is useful for 
producing important military items. The 
sandard machine tools and other equip- 
ment may be sold to the contractor or to 
others. But the contractor may be required 
to store the tooling until it is removed by 
the government or until the contractor is 
given a further war contract involving its use. 
3. Standard machines and tooling which 
may be purchased by the contractor or by 
others, and specially designed machines and 
tooling having no special value for the 
future production of military items and 
therefore salable to the contractor or to 
ers. 

The machines and tooling which can be 
purchased by the contractor can be divided 
into two grades or qualities: 

1. Ordinary turret lathes, automatic screw 
machines, punch presses, heat treating fur- 
haces, materials handling equipment, etc., 
which undoubtedly will exist in large sup- 
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accumulate with water, or else these must 
be filled with hard rust preventive grease 
to exclude the water. 

21. Motors, generators and other devices 
must be cleaned, preserved, protected and 
packaged in accordance with the risks of 
damage to them. These procedures will be 
specified by the plant clearance team— 
there are infinite possible varieties of them. 

22. Skidding, crating, bracing, shroud- 
ing and packaging have been described un- 
der “prepare for shipment” (above). But for 
“prepare for extended storage,’ there may 
be heat sealing and other special operations 
and the use of special materials, all of which 
will be specified by the plant clearance team. 

There are dozens of special regulations 
applying to special devices. The only safe 
way to deal with them before submitting a 
bid on doing the work and supplying the 
materials for preparing for special storage 
is to prepare a check list for all machines, 
in such form that it can be modified to fit 
any individual machine. 


Check Lists and Methods Engineering 

A check list should be prepared to out- 
line the broad steps to be considered and 
ultimately taken in the disposal program. 
It should cover: 

1. The type of operation to be per- 
formed, whether standby, standby 
storage, prepare for shipment or pre- 
pare for extended storage. 

2. The mechanical operations to be per- 
formed, such as removal of chucks, 
locking of heads, removal of loose 
parts, bracing of parts to the machine, 
lifting of brushes of motors and wrap- 
ping them in paper, the sealing of 
openings, and the like. 

3. The cleaning operations to be per- 


ernment-Owned Equipment 


ply in the open market. Enough of this 
already has reached the hands of used ma- 
chinery dealers so that kinds of equipment 
which were trying to break their way 
through ceiling prices a few months ago 
are now selling at 60% less than ceiling 
prices. 

2. Machines, tooling and other equipment 
having special values. These may be of any 
kind. Some of them also have reached the 
used machinery markets, and the used ma- 
chine dealers are trying to have the ceiling 
prices removed. 

By watching the used machinery markets 
the contractor can tell a great deal about 
what government-owned equipment in his 
plant to purchase and what to avoid. Man- 
agements also can do some shrewd guessing 
about the moves being made by other man- 
ufacturers; a large percentage of discarded 
machine tools appearing on the market will 
be old models which are being displaced 
by purchases of government owned equip- 
ment. And certainly some effort should be 
made to take advantage of rights to pur- 
chase equipment which, if allowed to do 
so, would command “ceiling-plus” prices 
even when the market quite plainly is about 
to become a buyers one. 


Purchasing Before Termination 

The contractor whose war contract has 
not yet been terminated, may be allowed 
to buy the government-owned equipment 


formed, such as blowing out with 
compressed air, wiping with solvent, 
flushing with oil. 

4. The salvage values of recovered oils, 
etc. 

5. The exact corrosion preventive meas- 
ures to be followed. 

6. The skidding and packaging, includ- 

ing marking and tagging. 

The methods of inspection by which 

each task will be judged. 

8. The final moving of the machine, if 

it is to be moved. 

With the check list should go such meth- 
ods engineering as will make a continuous 
flow job of the clearance of any one de- 
partment or factory. This must include: 

1. Lists of operations and their se- 

quences. 

2. Lists of materials, their shapes, sizes, 

qualities and quantities. 

3. Lists of materials handling to be used. 

4. Assignment of supervisory personnel. 

With check lists and methods engineer- 
ing, the contractor can undertake such con- 
tracts for the clearance of his own plant as 
will employ worthwhile quantities of his 
labor, capital, materials handling equip- 
ment, supervisory personnel and “front 
office” administrative personnel which oth- 
erwise might be idle during much of the 
reconversion period. 

The check lists can be worked out with 
the help of the plant clearance team. The 
plant clearance team must, by regulations, 
have its own check lists (although these 
may not be the same as those needed by the 
contractor) and must also apply skilful 
methods engineering. 

When doing this work the contractor 
must remember that the nation may need 
its war production equipment again, and 
need it abruptly. 


Reconversion 


which is in his plant, or to buy equipment 
which is in the plant of another non-termi- 
nated contractor. This ruling is to be found 
in section 2 of Procurement Regulation 
Number 7 Change 8, which is generally 
called PR7 Change 8, section 2. 

The objects of permitting these purchases 
are to speed the war effort, and to reduce 
the inventory of equipment owned by the 
government and subject to storage and sales 
problems after contract terminations. 

When the contractor buys machine tools 
in this way he owns them while they are 
running on his original contract and also 
owns them after the contract is finished. 
He has to sign an agreement that if before 
the cessation of hostilities the government 
wants him to take another war contract on 
mutually agreeable terms to use this equip- 
ment he will take that contract; he cannot 
buy a war machine tool and then refuse 
to use it for the prosecution of the war. 
But aside from this, those machines are 
immediately available for reconversion upon 
contract termination. There is no problem 
of putting them through the steps of “stand- 
by” or “standby storage’ while inventory 
and other troubles are gotten out of the way. 
Therefore such purchases can be highly 
advantageous when immediate reconversion 
after contract termination is expected, or 
when the contractor believes (as many 
machine tool users do) that some of the 
preservation steps specified for the standby 
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or the standby storage status are as likely 
to damage fine machines as to preserve them. 

Tooling is in somewhat different case 
from machine tools, in that the contractor 
who purchases it before termination may be 
required to sell it to the government and 
ship it to another contractor within a time 
to be specified in the purchase contract. 
This exact time period, of course, should 
be carefully specified in the purchase con- 
tract. If not so shipped, he owns it, subject 
only to future war use. 

Discussion as to whether or not to pur- 
chase equipment in advance of contract 
termination should be held with the con- 
tract officer of the government department 
which placed the contract, or with any other 
officer who calls to pave the way for smooth 
termination and plant clearance. 

When machine tools and other equip- 
ment are purchased in advance of termina- 
tion the government is under no _ legal 
compulsion to observe WPB ceiling prices 
on them. (PR7 Change 8 7.111.3) This 
ruling applies when the contractor or some 
other purchaser buys “all or substantially 
all” of the government owned contents of 
a factory or plant, for use. But together 
with other rulings it seems to be capable 
of wide adaptations to individual situations, 
and it can be highly advantageous when the 
contractor has large amounts of equipment 
of the kinds which would command ceiling- 
plus prices in a free market or which would 
be peculiarly adaptable to the production 
of his peacetime lines. 

There are depreciation percentages which 
are to be applied to any used equipment 
which the contractor buys either in advance 
of termination or after it. (See the accom- 
panying price chart.) These percentages 
apply to the prices paid f.o.b. the plant or 
other shipping point of the maker of the 
equipment. And they do not prohibit the 
selling of the equipment at higher prices 
if obtainable by the government. 

There is a joker in these percentages. 
(Again, see the price chart.) The con- 
tractor who has the equipment in his 
possession pays a higher price for it than 
would be paid by another who purchased 
it. If for example the’ equipment has been 
in use less than one month then the present 
(or last) user pays 90 per cent of the 
original price while another purchaser would 
pay only 85 per cent. This is not too bad, 
it is only about 5.9 per cent more. (90 is 
nearly 106 per cent of 85.) But after 36 
months the original user pays over 11 per 
cent more than would some other purchaser, 
(50.2 per cent Vs 45.2 per cent) and on 
a large amount of equipment this increase 
can be a substantial item. 

Percentages apply only from the time 
when the machine was installed to the end 
of its last period of operation. Since some 
equipment may have been standing idle for 
some time before the contract termination 
(presumably such equipment will have been 
protected as specified for the “standby” 
status) the depreciation allowance may not 
be applied to the complete time during 
which the equipment was on the production 
floor as would be the case under private 
ownership accounting. This can make worth 
while differences in the price of the ma- 
chine as compared to its worth to the 
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contractor. 

There may be considerable advantage in 
exchanges of machines between contractors 
when each has equipment that the other 
could use on present contracts and could 
reconvert to superior advantage. Such ex- 
changes would gain by the price differentials. 

Government men are trying to obtain 
new rulings by which the actual wear on 
a machine will be considered in setting its 
price, as well as the length of time the 
machine has been in service. This common 
sense procedure may be allowed at some 
time. The only way for a contractor to 
know his rights and advantages in “before 
termination” purchases is to keep in touch 
with the contracting officers and with the 
local termination authorities. 


Purchasing After Termination 

The official ruling is that the contractor 
is to be given the first chance to buy any 
government-owned equipment in his pos- 
session. But in “off the record” conversa- 
tions government men agree: 

1. If any government war plant wants 
any government-owned machine or equip- 
ment which a contractor has at the time of 





The packing and moving of large machines 

can be an expensive operation. Costs should 

be estimated very carefully before submit- 
ting bids. 


termination, it will get it. Before the wy 
many government plants such as arsenj 
and navy yards were notorious for the a 
tiquity of the equipment which their bud. 
ets compelled them to get along wih 
Because the next war is likely to com 
abruptly, and because modern militay 
equipment can neither be made nor maip. 
tained on obsolete machine tools, the 
plants are to be given their choices of th 
most modern production equipment. 

2. “United Nations” governments my 
be next in line, if there is any equipmen 
which they want badly enough to indue 
“Washington” to get it for them. 

3. Nevertheless, in most cases the cop. 
tractor will have the first chance to buy any 
government owned equipment which hy 
has. He should make his plans and discus 
everything with the local termination of. 
cials in advance of termination if possible 
By doing this he may avoid the troubles ¢ 
preparing equipment for “standby” or fo 
“standby storage.” And at the same tim 
he can head off some of the termination 
inventory troubles. 

Unofficial statements indicate that th 
contractor will have 20 days after the te. 
mination in which to decide whether o 
not to purchase equipment. If the con 
tractor does not decide to buy within tha 
time, the government then will proceed 
with “prepare for shipment” or “prepare for 
extended storage” status with the intention 
of getting the equipment off from the 
contractor’s floor in another 40 days thus 
clearing the plant within the desired 60 
days. But, like the 60 day period, this 20 
day period may not start until the contractor 
has submitted a termination inventory “sat- 
isfactory in form.” The 20 day period 
could be extended by the contractor being 
instructed to place all or part of the equip- 
ment in “standby” or “standby storage” 
status, the status being changed when it 
becomes evident that the hoped-for new 
contracts were not to be had. Altogether, 
the time for decision may prove to be flex- 
ible; much depending upon cooperation 
with the plant clearance team when this 
flexibility is desired. 

4. Next in line for the right to purchase 
the equipment will be schools which train 
mechanics. In days past—even during de- 
pression years—there have been shortages 
of skilled labor largely arising from the 
fact that schools did not have moder 
equipment with which to train mechanics. 
For the welfare of all industry this con- 
dition may be changed. In cases where 
schools are government supported the 
schools may receive equipment either free 
of charge or at very low prices. ; 

5. The machines will be offered at public 
sale. 


Prices For Used Equipment 

The prices which the contractor (or any- 
one else) will pay for used machine tools 
and other equipment are officially fixed by 
applying an ascending scale of depreciation 
percentages to the prices originally pal 
for it f.o.b. the plant or other delivery point 
of the maker or supplier. These percent 
ages are shown in the price chart on page—:. 

The “age” of the equipment will — 
measured from the date of its installation 
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ot first use until the end of its last use. Thus 
say one machine may not have been used 
cently and therefore may be depreciated 
x a much lower percentage than would 
apply to its actual age. And there is a joker 
ig that the percentage applying if the pres- 


‘bent user (or the last user) buys it is an 


een 5 per cent of the original purchase 
gice higher than it will be if some other 
purchaser buys the machine. (See the price 
hart again; see also “Purchasing Before 
Termination” above. ) 

Any one machine tool or other piece of 
equipment may have had special electrical 
@ other equipment installed on it after 
its original operation. Such extra equip- 
ment if considered to be “part of the 
machine” will be depreciated separately 
om the machine itself and a net deprecia- 
jon figure computed. This operation can 
ie complex. 

Such are the official rulings. They are to 


Factories differ in the production line 
positions which government owned ma- 
chines have occupied. In one case there 
was plenty of floor space on ordinary pro- 
duction floors, the war products were very 
much like the peacetime ones, and the gov- 
enment owned brand new machine tools 
were placed right beside older models of 
company owned machines thus affording 
opportunities for direct comparisons of per- 
formances. In other cases the government 
owned equipment has been placed in whole 
new buildings or in separate departments 
and performance comparisons were less 
direct. 

There are plants in which the company’s 
own equipment was completely shut down 
and the supervisory personnel as well as 
the labor force was moved over to new 
plants to run brand new government owned 

chines. In these companies the foremen 
and other supervisors may have nostalgic 
but completely false memories of how well 
the old equipment performed. 


Selecting The Machines to Use 


The dangers that any management may 
wef-rate or under-rate the values of avail- 
able new machines, as compared to prewar 
models, are in inverse ratio to the extent 
0 which direct performance comparisons 
of the two types of machines have been 
practical, Very often each machine must 
de studied as if the management were con- 
tmplating the purchasing of it in the open 
market. Check lists are useful for this. 

Check lists of the qualities, abilities and 
other values of machine tools are best made 
out on simple columnar ruled sheets of 
paper such as are commonly used for stock 

ing and for similar purposes—quantities 
of these sheets exist in nearly every engi- 
teeting department and are to be had from 
ofice supplies stores. Auditors also use them. 
_ A separate check list—or a special check 
ist containing peculiar items—may be 
weded for each type of machine or even 
‘or the same type of machine if being con- 
dered for two different purposes or de- 
partments. Although a sample check list 
8 illustrated on page — (this one is of 
€ type used by the production engineers 
one of the world’s largest machine 
shops), the formulating of any such check 
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be found in the Joint Termination Regula- 
tions, Appendix C, Paragraph 3. 

Under them, either the present contractor 
or user buys the equipment, or else: 

1. The government pays for the extended 
operations necessary for “prepare for ex- 
tended storage” status of the equipment. 

2. The government pays for transporting 
the equipment to wherever it will be sold 
or stored, also for storage costs. 

3. The buyer other than the contractor 
who last had it buys the equipment at a 
reduced price as fixed by the percentage 
tables in the price chart on page —, but 
pays for its transportation to his plant and 
then pays for getting all the preservative off 
and out and for preparing the equipment 
for operation. 

All of this may be changed by subsequent 
regulations when the tidal wave of recon- 
version sets in with its need for getting all 
possible equipment busy with the employ- 


list is an individual affair and each check 
list will be peculiar to the management 
and even to the engineer who is to use it. 

Every check list should contain these 
basic features as well as the peculiar ones 
which may be added by individual en- 
gineers: 

1. The production methods plan into 
which the machine is to fit. (See the chart 
of overall reconversion planning on page 
=, 9 

2. The types of raw materials to be 
fabricated. 

3. The local availability of the machine 
maker's service men to service it. 

4. The features of the machine with the 
values to be assigned to each. 

5. The accuracies, versatilities, etc., needed. 





Machines which were converted to war lines 
should be compared to readily available 
later models before being reconverted. 


ment of labor in the shortest possible time. 
But in the meantime the advantages to the 
government and to the contractor alike if 
the contractor buys his own equipment are 
obvious. To encourage him to do this the 
plant clearance team may put equipment 
into “extended storage” status and thus 
give him more time; may declare equip- 
ment (especially dies and other tools) to 
be scrap, pay the contractor for it, pay him 
for storing it, and then allow him to buy 
back the bases or other parts which he 
can use—he will pay the government fair 
prices and not scrap prices for this; and 
the plant clearance team may make other 
adjustments in the final inventory. 

Plant clearance departments must be prac- 
tical in conserving government assets as well 
as fair to the contractor. A soundly coop- 
erative working arrangement with the plant 
clearance team will be profitable to the 
contractor. 


6. Familiarity of supervision and labor 
forces with the machine. 

7. Probable maintenance outages and 
costs. 

8. Extra features of the machine not im- 
mediately needed. 

Because the check list is not a formally 
printed one but is hand written or type 
written for its immediate purpose it can 
be made any size desired and can be ex- 
tended in size at any time. 

The usual procedure in filling it in is 
not to use weighted average figures to com- 
pare the values of many points, but rather 
to write simple facts into the proper spaces. 
Examples of these facts are: 

“Has pre-selector speed mechanism.” 

“Has one-shot lubrication.” 

“Has infinite speed variations within 
1000-2400 RPM.” 

“Has special auxiliary grinder mounting.” 

Extra features not immediately needed usu- 
ally are described. In one case the spindle 
speed immediately needed was oniy 200 
RPM. The machine had ampie stiffness 
and power for machining hard materials at 
that speed. But it also had much higher 
speed capabilities for «machining brass. These 
high speed capabilities increased the price 
of the machine without increasing its value 
for the wock at hand. But if the shop in- 
tended to change the raw materials it fab- 
ricated or was in any doubt about what its 
future products might be, these extra capa- 
bilities could be highly valuable. 

The check list should end in a decision 
of some kind. Quite often the date applied 
to it is written beside the decision rather 
than at the top of the sheet. And the sheet 
may be filed for reference when future deci- 
sions on similar machines are to be made. 

Typical decisions are: 

1. Use prewar machine with existing ma- 

terials handling equipment and tooling. 

Buy and install present government- 

owned machine if available. Make.......... 

Number........ Power Equip- 

Tooling........ Materials Han- 
dling Equipment......... Accessories......... 

3. Buy machine available on open market. 
Make........ Model......... ( Etc.) 

4. Wait for machine which will become 
available as contracts in other plants 
are terminated. Make........ Model........ 
Features........ 


nN 
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This procedure is like the one commonly 
used for the selecting of new machine tools. 
But its application under present conditions 
is far more complex. There are more kinds 
of accessories, auxiliary devices, power 
drives, electrical controls, materials handling 
devices, special toolings and other features 
to be considered. Quite often these cannot 
be selected as needed but must be taken 
“as is’—the machine with all of its acces- 
sories, power drives, controls and tooling 
will be sold as a unit by the government 
and the buyer must use what he desires, 
adapt what he can and discard the rest. 

One complicating factor is the amount 
of wear which a machine may have had 
under war production abuse. 


The Condition Of Used Machines 

Machines and tooling which have been 
used for long time periods on single opera- 
tions, or limited ranges of operations, are 
likely to wear unevenly and to get into 
peculiar physical conditions. And this is 
especially true with war machines which 
have been abused by poorly trained labor, 
by inadequate supervision and by make- 
shift maintenance methods and materials. 

These conditions may be unnoticed by 
the foremen and other immediate super- 
visors who so often are asked tc judge the 
physical conditions of the machines which 
have been under their care. As a machine 
wears or gets slightly out of alignment on 
a long run the foreman, and perhaps the 
operator, is able to make compensating re- 
settings of tools and resort to other “kinks.” 
But when transferred to new duties the 
machine may give trouble. Automatic screw 
machines, for example, which have had 
long runs on single parts made of one size 
of bar stock, can give severe set up troubles 
when assigned to new sizes of bar stock, 
New raw materials requiring higher or 
lowet spindle speeds, and new production 
parts enwiling different tool pressures and 
pressure angles, 

There are check up steps which ought to 
be taken on all machines alike, and other 
steps which apply only to individual ma- 
chines or types of machines such as grinders 
or punch presses. Among the common 
steps are: 

1. Operate each element of the machine 
through its complete operating range. 

(a) Operate devices mounted on 
slides, gibbs and ways through 
the whole lengths of these sup- 
ports. The highly accurate, highly 
finished supports may be badly 
worn in some areas but brand 
new in others, or may be sprung 
or otherwise damaged. 

(b) Operate control and positioning 
mechanisms through their whole 
ranges. One war plant trying 
this with the hydraulic equip- 
ment on machine tools found that 
the cutting oil had seeped into 
the hydraulic systems with the 
result that those systems were 
badly gummed up and slightly 
corroded excepting in the nar- 
row operating ranges which had 
been kept clear by the day and 
night running of the machines. 
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(c) Operate power supply devices and 
speed control mechanisms through 
their whole speed ranges. This 
may entail making all changes 
of change gears. Operate first 
under no load conditions at all 
speeds, then if practical under 
load conditions. Scrap raw mate- 
rials often can be set up in ma- 
chines and machined with simple 
or nominal tooling to check the 
motors and power transmission 
and controls. 

(d) Operate all inspecting, checking 
and automatic control systems 
through their whole ranges. 

2. Check for levelness if the machine is 
in its original operating position so this 
can be done. Tool room machines usually 
are kept “in level” by their highly skilled 
operators. But production machines seldom 
are rechecked after their first installations 
under war time conditions and many of 
them were not checked when installed. Any 
machine tool which has had long and hard 
service while in an “out of level” position 
is almost certain to have had uneven wear 
on its ways, slides and gibbs, to be at least 
slightly sprung in some of its frame mem- 
bers, and to be generally incapable of the 
highest-speed highest-accuracy operation. 
Checking should be done of vertical and 
other members not intended to be hori- 
zontal as well as of horizontal ones; the 
non-horizontal ones should be at their in- 
tended angles with the horizontal and 
should be true in all their planes. 

3. Check the coolant system. Look espe- 
cially for signs of gummy deposits of meta!- 
lic soaps which some cutting oils will form 
with some metals. Look also for signs of 
corrosion of unprotected and unused parts 
of bare metal surfaces; such corrosion often 
is due to acids formed within the cutting 
oils; it is especially to be checked up when 
the machine has operated in a humid atmos- 
phere. If either gumming or corrosion is 
present then the interior of the coolant sys- 
tem, and any bearings lubricated by the 
coolant, are highly suspect. In any case 
operate the coolant system over its full range 
of speeds and capacities and be sure that 
the pump pressure and the volume of flow 
are as desired. 

4. Check all packings, especially if the 
machine is to be operated at new speeds, 
with new fluids to be handled by its pumps, 
with new directions of motion of shafts in 
packings (example: changing from rotating 
to oscillating or reciprocating motion of 
shaft) or with the shaft changed in position 
so a new or fresh section of it bears against 
the packing. Packings may break down 
quickly if higher speeds with higher vibra- 
tional loads are imposed upon them. The 
conditions of shaft areas upon which pack- 
ings bear can be excellent indicators of the 
kinds of maintenance treatments which used 
machines have had. 

5. Check all bearings, or at least all major 
ones. The old adage “a machine is as good 
as its bearings” still is true enough to be 
highly important. 

(a) Do not disassemble ball or roller 
bearings to check them, unless 
the noises made by them when 
running indicate that they are 


faulty. A good anti-friction be, 

ing makes only a slight SWishiny 

noise when running and em 

this noise cannot be heard wi, 

out the help of an amplifier, } 

is useless to disassemble a “‘seale! 

for life’’ bearing since it canny 

be reassembled; if it feels roug 

when revolved in the fingers y 

if it sounds bad when runnin 

discard it. 

(b) Plain or sleeve bearings seldop 

need disassembly for inspection 

Careful observation of the shat 

surfaces at their edges, and jp. 

spection with feelers of the cleg. 

ances at both ends of them, us. 

ally will tell the skilled mechanic 

enough about plain bearing 

But if necessary they should 
disassembled. 

6. Check for damage by shock loads unles 
the history of the machine is fully known 
and the fact that there have been no shod 
load operation is assured. Shock loads mei 
misalignment, sprung members, wear ani 
looseness in unexpected as well as expected 
places, and general weakening of the m 
chine. They are likely to leave tell tk 
signs: 
(a) Unusual amounts of pitting o 

other destruction of anti-friction 

bearings. 

(b) Plain bearings worn more on the 

ends opposite the loads tha 

toward the loads. 

(c) Chipping of the leading edges of 

gear teeth or of chain sprocke 


teeth. 

(d) Unduly bright polishing of belt 
pulleys or sheaves indicating belt 
slippage. 

(e) Chipped brushes on some kinds 
of motors. 

(f) Unusual amounts of wear of ve 
riable speed devices in considers- 
tion of the speeds and _ loads 
imposed. 

(g) Undue peening or other wear on 
machine frame member area 
which have supported tool hold- 
ers or work holders. 

(h) Unusual amounts of wear on 
clutch fingers and other power 
transmission members, but these 
signs will vary with the natures 
of the mechanisms. 

7. Check all parts for rusting and corro- 
ston, and especially for signs that the meth- 
ods used to remove rust from accurate 
surfaces have been improper. Bad methods 
for removing rust often do more damage 
than the rust itself. 


8. Check for misalignment. Long and 
narrow machines if mounted on floors 
which sag or otherwise get out of level often 
will get badly out of line, this condition 
being at its worst if shock loads are present 
either on those machines, on adjacent ma- 
chines, or are set up by materials handling 
devices such as heavy factory trucks. 

9. Using indicators, check all shafts for 
rotative accuracy. The checking points 
should be as far from the nearest supporting 
bearings as practical. Check for imbalance 
of rotating parts. 
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Many 4 production executive, proud of 

the way in which he ordinarily treats his 
machines, will be astonished at what has 
heen done to them during war time. 
The fact that many of these checks are 
jificult or impossible to make on equip- 
ment which is corrosion protected and 
packaged for storing is one more reason 
why the contractor should prefer to buy 
government-owned equipment which his 
own plant has used. , 

There can be valuable windfalls in that 
machine tools which are sold at low prices 
because they are badly worn on the areas 
of their slides and other parts which were 
ysed most on their war jobs, will be found 
fylly accurate at other areas or positions of 
mechanisms which can be used for peace- 
time production. 


Wachines Bought Outside 

Machines bought outside will have been 
prepared for shipment or for storage. Their 
warning tags may not be in place. Special 
checks should be made for excess grease in 
gar boxes, presence of corrosion preventive 


Stor 


When storing machine tools for govern- 
ment account government instructions as 
laid down by the plant clearance team must 
be followed. But when storing its own ma- 
chines for its own account, a factory man- 
agement may profit by special methods 

It is safe to say that no highly accurate 
high production machine tool can be shut 
down by the old fashioned method of 
merely pulling the power switch if the shut 
down is to last more than five consecutive 
days. And in plants having humid atmos- 
phere even a five day period may be 
damaging. 

The results of improper shut down or 
storage methods may show themselves in 
reduced accuracy and productive capacity 
of the machine the first time production is 
resumed on it, or in outage and maintenance 
costs which appear later. 

l. Prepare a rough check list of steps 
to be taken when restoring the machine 
to production. These will be the reverses 
of some of the steps, such as relaxation of 
tensions on springs and on power trans- 
mission members, which were taken when 
shutting down the machine. The warning 
steps should be written on a tag or enclosed 
in a tag envelope and attached to the 
machine. 

2. Clean all chips, abrasive dusts and 
other soils from the slides, the ways, and 
other working surfaces of the machine. 
Clean by brushing or wiping carefully. Do 
not brush or wipe with “back and forth” 
of reciprocal strokes but handle the clean- 
ing tool in such manner that each working 
stoke tends to force the chips and soil 
away from bearings, chucks, gear boxes, the 
contact areas between ways and tail stocks, 
and other places where they could do dam- 
age. Always force dirt away from the 
places in which it can do the most damage. 

3. Ie generally is better to put several 
men, of a “gang” on one machine, have 
them finish it, and then move them on to 
the next machine than to scatter them 
among many machines. But if this practice 
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in hydraulic systems, wrapping materials in 
electrical mechanisms, seals over openings, 
tie or binding wires in moving parts. Great 
damage can be done by starting up a ma- 
chine from which such materials have not 
been removed. 


Conversion Of Carbide Tipped Tools 

1. Determine: 

The raw material to be cut 
The depth of cut in inches 
The feed in inches 

(Ignore the cutting speed.) 

2. Then, unless the raw material is brass 
or some other which exerts very little pres- 
sure on the tool: 

Check the tip thickness (after grind- 
ing to new rake angles) against a 
tip thickness chart like that on page 


Check the shank thickness against the 
shank thickness chart on page 
3. Check all rake, relief and front angles 
to make sure the tool 
can be ground to the desired new 
shape. Similarly check all radii and 


Machine Tools (Not Government-Owned 


will resultc in the machine at the end of 
the line standing too long before it gets 
attention, then the gang must be divided 
in a common sense manner. The object is 
to rust proof every important bare metal 
surface as soon after it is cleaned as pos- 
sible, but not to let any machine stand 
too long. 

4. Remove all Vee Belts, flat belts, non- 








the area of the tip available for 

grinding new radii to make sure that 

the desired new radii can be obtained. 
Swaps of carbide tipped tools between ter- 
minated war contract plants can be highly 
profitable. 


Cutting Oil and Reconversion 

1. Check the physical condition of the 
machine vs the work to be done. A ma- 
chine having *loose bearings, sprung and 
misaligned members, etc., needs a heavy 
bodied, cushioning cutting oil. 

2. Check the packings and other shield- 
ings of the bearings. Bearings into which 
cutting oil can penetrate must have cutting 
oils which are good lubricants for those 
bearings. 

3. Check the pumps, sumps and piping 
Cutting oils which will foam in some ma- 
chines will not in others. Cutting oils 
which will deliver full volumes in some 
machines will not in others. 

On a new set-up a great deal of work 
can be spoiled before the need for a new 
cutting oil is discovered. 


enclosed motors and other parts which 
could be damaged by splashing of the cleans- 
ing solutions, before the general cleaning 
begins. 

5. Remove highly accurate removable 
parts. such as chucks, electronic controls, 
and the like. Assign a special gang of men 
who understand them to clean and protect 
such mechanisms. 


Cleaning and corrosion-protecting the accurate and intricate parts of modern machines 
requires skilled supervision and labor. 
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6. Shroud and shield one part of the 
machine before cleaning another. For ex- 
ample, shroud the “bearings end” of an 
automatic screw machine before cleaning 
the “cutting end,” then shroud the cutting 
end when cleaning the bearings end. This 
may require the building of dams of heavy 
corrosion protective grease to divide one 
end of a drip pan from the other and pre- 
vent cleansing materials from flowing from 
one end of the machine to the other. Sim- 
ilar protective “beads” or seals of this 
grease may be needed to protect the points 
at which shafts emerge from bearings, and 
the like. 

Data on shrouding and shielding sup- 
plies are to be had from paper companies 
and others which make those supplies. The 
art of making protective wrappings has ad- 
vanced greatly during the war. 

7. Be thorough about cleaning out the 
coolant system. Modern cutting oils contain 
additives, some of which as found in some 
oils can form acids which are damaging to 
metal parts and are especially damaging to 
bright steel and to brass and copper. So 
long as the machine is operating, the dam- 
aging elements in the oils are likely to be 
dragged out with the work and the chips. 
When the machine is standing idle the 
damaging elements may concentrate in spe- 
cific areas of the oil—they may stratify— 
and attack the metal. Furthermore, when 
standing still the sludges and heavy parts 
of the oil, including fine metal particles 
which had been in suspension in the oil, 
tend to settle to the bottoms of sumps and 
tanks. And the flowing of products used 
for cleaning the machine into sumps filled 
with cutting oils can make the cutting oils 
dangerous to machines and men. Therefore: 

(a) The cutting oil should be pumped 
out and should be stored in still 
tanks where it can settle out its 
sludges, unless special cutting 
oil purifying apparatus is avail- 
able. 

(b) The cutting oil sumps, tanks 
and piping should be cleaned 
thoroughly, even if this means 
removing them from the ma- 
chine to get at them properly. 
Blowing compressed air through 
the apparatus is not likely to be 
enough. 

(c) The machine, or any parts of it 
from which fluids are likely to 
drip into the coolant system, 
should be cleaned and corrosion 
proofed. 

(d) The coolant system should again 
be cleaned out, after which it 
may be corrosion proofed with 
materials which may safely be 
allowed to mix in small quan- 
tities with cutting oil when the 
machine again is in use. (Major 
oil companies can specify these 
materials. ) 

(e) The cutting oil should be tested 
for mixture and quality before 
being restored to the machine, 
the test methods being obtain- 
able from the oil companies. In 
cases where the mixture has little 
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value, as in 40-1 water mixtures 
used for grinding, the cutting oil 
should be discarded. In any case, 
only a wholly adequate mixture 
should be recharged into the 
machine. 

8. Major oil companies and other makers 
of corrosion preventives should be con- 
sulted about what products to use on various 
parts of machines. Just as the art of making 
and applying cutting oils took its greatest 
forward strides during the last war, the art 
of corrosion prevention has been almost 
revolutionized during this one. There are, 
for example, old types of corrosion pre- 
ventives which will do great damage if they 
penetrate into anti-friction bearings or other 
finely accurate parts and then are not 
thoroughly cleaned out before the machines 
are started up. Modern preventives, some 
of which have been announced only within 
the past few months, are superior lubricants 
as well as excellent protectives for those 
accurate parts. The ways and other bare 
metal highly accurate surfaces of machines 
do not need to be covered with thick prod- 
ucts which can be very hard to clean off 
when the machine is to be started up; there 
are modern corrosion preventives which 
form only very thin but completely pro- 
tective films, are easy to clean off (exposed 
accurate surfaces always should be cleaned 
off before starting up a machine which has 
been idle for some time, their corrosion 
preventives may have trapped abrasive 
dusts) and are excellent lubricants if en- 
trapped between the ways and the mechan- 
isms which move upon them. 

Cleaning should be thorough. It is im- 
possible to corrosion protect a dirty surface. 

9. Carefully selected parts of the machines 
should be blocked up, or at least their ten- 
sions should be removed. These will differ 
with every machine. Examples: 

(a) Hydraulic cylinders, air cylinders, 
some types of dash pot cylinders. 
The pistons in these are packed 
or else depend upon close fits for 
their abilities to hold pressures. 
In either case great damage can 
be done if the pistons are allowed 
to “bottom.” 

(b) Spring loaded mechanisms. The 
tensions on the springs should 
be relieved. This is not neces- 
sarily for the sake of the springs 
themselves, but to prevent bear- 
ings from standing idle under 
any heavier loads than needed. 

(c) Rods and other members con- 
necting machines to vibration 
dampening pads and mechanisms 
should be slacked off or other- 
wise relieved if by doing so the 
pads will be enabled to recover 
resiliency. 

(d) Heavy parts and especially such 
unbalanced parts as counter bal- 
ances should be so blocked up 
that they place the least practical 
burdens upon the bearings which 
support them. 

(e€) Heads and other mechanisms 
which can be locked in various 
positions should be locked in 
their down positions or in what- 


ever positions will afford thep 
the greatest support with th 
least tension on machine men. 
bers. 

In general, everything should 
done to remove tensions ani 
loads from idle bearings. A beg. 
ing which is inactive long enough 
to permit its shaft to cut com. 
pletely through the lubricay 
film and establish really intima, 
metal to metal contact with th 
bearing material, can be bady 
damaged when the machine 5 
started up. The starting up should 
be under as light loads as pra. 
tical until lubricant films hay 
been reformed—this only take 
a few seconds in most case, 
Failures to observe these prio. 
ciples result in those vague ip. 
accuracies and performance fail 
ures of the members supported 
by bearings, which are so dis 
tressing to machine set-up me 
and operators. 

10. Anything likely to cause “vagabond 
shorts” or other stray electrical currents t 
flow along an idle machine, should be pre. 
vented. This applies especially to all ele. 
trical connections—it is not enough w 
disconnect from the power source but leave 
the lighting system on the machine con 
nected. Some of the most baffling corrosion 
problems are caused by electrical currents, 
and corrosion preventives cannot always 
prevent them. 

11. All bright surfaces and highly ac. 
curate areas of the machine should k 
shrouded. Transparent materials are bes 
for this if the machine is to remain in place 
on the production floor. Likewise, all 
abraded areas on painted surfaces should bk 
touched up with fresh paint or other pro 
tection. 

12. All super-fine machines such as jig 
borers should be kept at constant humidiy 
and constant temperature in their constam 
temperature rooms. And in addition, all 
fine gages and small but fine grinding m- 
chines and other mechanisms should bk 
stored in those rooms. And if constant tem- 
perature rooms are not available for this 
purpose, they should be built or otherwis 
provided. 

The other measures to be taken will de 
pend upon the natures of the machines. 

Modern machine tools need careful stor 
ing when idle. They differ from old time 
machines. 

When the old timer designed a machine 
tool, if he needed more strength he ad 
more weight, and if he could not add mort 
weight he told the machine user to slow 
down the operating speeds or reduce the 
feeds. Such machines were very litte 
damaged by careless storage or shut down 
methods, since the damage seldom mate 
rially reduced the weights or the ctos 
sectional areas of their parts. 

Modern machines depend upon act 
racies as well as upon their materials for 
strength. They are intended to be run # 
top speeds. But careless storage quickly 
destroys accuracy, and with it strength. 
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BRONZE 





Powder 


The first step in making 
Ledaloy! bearings is to re- 
duce Pre-Cast Bearing 
Bronze to fine powder. 





Metallurgy 





80,000 pounds per 
square inch are re- 
quired to compress 
LEDALOYL powder 
into an average size 
bearing. 





Place a LEDALOYL 
bearing on a lighted 
lamp bulb. Watch the 
oil sweat from the pores. 
Remove the bearing 
and the oil is reab- 
sorbed. This illustrates 
the self lubricating and 
oil retaining action. 
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COMES FIRST 





1945 


for the Products 
of Tomorrow 


Manufacturers planning their postwar products will 
do well to consider the use of powder metallurgy. It 
offers many distinct advantages in the way of low 
cost, light weight, long and dependable service. 

Sleeve bearings are a good example. When manu- 
factured from Johnson LEDALOYL, they combine all 
the good characteristics found in other bearings .. . 
plus self lubrication. This often enables the designer 
to eliminate lubrication devices and to seal the bear- 
ing in place. When properly designed and installed 
LEDALOYL outlasts the motive unit in which it is used. 

It's an easy matter to determine how LEDALOYL 
can serve you. Simply call in a Johnson Engineer. 
Permit him to review your applications . . . to make 
recommendations based on facts . . . free from preju- 
dice. There is one located as near as your phone. 
Why not call him—TODAY? 


JOHNSON BRONZE CO. 


769 S. MILL STREET NEW CASTLE, PA. 


18 Industrial Centers 
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SARAN 
STYRON 


ETHOCEL 


Elementary as it may seem, the needs of yOyr product are 
the principal guide to selecting the right plastic. The main 
points are familiar. What is the function of yodg product: 
insulation—protection—decoration? Under whet con- 
ditions must it work? At what temperatures and what 
humidities? To what mechanical stresses will it be\gub- 
jected and to what chemical action will it be exposed? 
These and many similar points must be carefully cor 
sidered. Usually, of course, no one plastic has all of the 
required properties for a specific application—it becomes 
a compromise—selecting the plastic with the best 


combination of properties. Here, it is advisable to STYRALOY 9? 
ae 


consult with experts. That’s why we suggest— 


# 


We at Dow know from experience that success in plastics is not a om 
for the combined skill and cooperation of manufacturer or designer 


Working together, this team saves time and money and puts plastics to 
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YRON © STYRALOY © ETHOCEL ® ETHOCEL Si 
SARAN © SARAN FILM © aa 











B&W MAKES BOTH 


Looking for worth-while shortcuts to better peacetim 
products at lower cost? Investigate the many application 
of B&W Tubes made possible through new steels, new 
techniques, and new adaptations of seamless and 
welded tubing demanded by the war effort. 

For instance, many products and parts, once made 
from costly-to-handle bar stock, are now being made 
faster and cheaper from dimensionally accurate, easily: 
machined B&W seamless tubing. 

B&W seamless tubes are made in a complete wide 
range of carbon and alloy steels including stainless—both 
straight chromium types of the ferritic group and thos 
austenitic alloys from Type 304 up to Type 347. Sizes 
range from ‘2 inch to 8% inch O.D. 

B&W electric-resistance welded tubes are produced in 
carbon grades, in sizes ranging from % inch to 4 inch 0D. 
Just off the press is an up-to-date list of 120 proved 
uses of B&W Tubes. It may suggest new ways in which 
B&W Tubing can help you in meeting postwar competi- 
tion with better products more economically produced. 
Write for folder “Applications of Babcock & Wilcox 
Tubes”, 
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MATERIALS AND DESIGN 
Nickel Alloys 





Material 


Approx. Comp. 
% 


Form and 
Condition 


| 
| 


Ten. | Elong. Hard- Density 
Str. in 2 ness | Ib. /eu, 
1000 in., % Brinell in. 
p-s.i. | 


Yid. 
Str. 

1000 

p-s.i. 


Melting 
Pr. °F. 


Ten. 
Mod. of 
Elas. 
10° 
p-s.i. 


Thermal 
Conduc. 
B.t.u. /sq. 
ft./hr./ 
°F./in. 


Thermal 
Expan. 
Coef. 10® 
in./°F. 





Monel 
(wrought) 


Monel 
(cast) 


“R” Monel 


Ni-67, 
Fe-1.4, 


Cu-30, 
Mn-1 | 


| 


——— —| 
Ni-67, Cu-29, 
Fe-1.5, Si-1.25 | 


Annealed 
Hot-rolled 
Cold-drawn 
Cold-rolled* 


Sand-cast? 


75 | 125 
90 





Ni-67, Cu-30, 
S-0.035 


Hot-rolled 
Cold-drawn 





Ni-66, 


Al-2.75, 


Cu-29, | 
Fe-0.9 | 
| 
| 


Hot-rolled 
Hot-rolled® 
Cold-drawn 
Cold-drawn*® 





“H" Monel 


Ni-65, Cu-29.5, 


Si-3, Fe-1.5 | 


| Sand-cast? 





“S"’ Monel 


Ni-63, Cu-30, | 
Si-4, Fe-2 


Sand-cast? 
Sand-cast? 
Sand-cast® 





Nickel (pure) 


Nickel 
(wrought) 


| Ni-99.99 


| Ni-99.4 


Annealed 
Annealed 
Hot-rolled 
Cold-drawn 
Cold-rolled* 


0.306 


0.303 





180 


26 











Nickel (cast) 


Ni-96.7, Si-1.5 


| 
| Sand-cast2 





“D” Nickel 
“Z” Nickel 


Inconel 
(wrought) 


Inconel 
(cast) 


Hastelloy 


| Ni-95.2, Mn-4.5 
| | 
| 


| Ni-98 


Ni-79.5, Cr-13.0, 
| Fe-6.5 


Annealed 
Hot-rolled 
Cold-drawn 


| Hot-rolled 


Hot-rolled® 
Cold-drawn 
Cold-drawn® 
Annealed 
Hot-rolled 
Cold-drawn 
Cold-rolled* 





Ni-77.75, Cr-13.5, 
Fe-6.0, Si-2.0 


Ni-Bal., Mo-22, 
| Fe-22, Mn, Si 


Sand-cast? 


Cast* 
Rolled? 





Hastelloy 
B 


Hastelloy 
Cc 


Hastelloy 


Ilium G 


Ilium R 


60 Ni, 15 
Cr Alloy 
(wrought) 


—_ Ss | 


| Ni-Bal., Mo-32, 
Fe-6, Mn, Si 
Ni-Bal., Mo-19, 
Cr-17, Fe-6, 

| W-5, Mn, Si 

| Ni-Bal., Si-10, 

| Cu-3, Mn, Al 

| Ni-Bal., Cr-21, 

Fe-6, Mo-6, 

| Cu-4, W, Mn, Si 


| 


| Cast? 


Rolled? 


Cast? 


| RoKed 


Cast? 


Cast* 





| Ni-Bal., Cr-21, 
| Fe-8, Mo-5, | 
| Cu-3, W, Mn, Si 


| Rolled? 


Cold-rolled* 
Cast? 





| Fe-Bal., Ni-61, 


} Cr-15.5 


Hot-rolled 


Cold-drawn? 


Cold-drawn* 





Cast 60 Ni, 
15 Cr Alloy 


Fe-Bal., Ni-60, 
Cr-14 


Cast? 


| 0.303 





0.317 





110 


40 0.300 


} 0.318 
210 


210 0.334 
230 


0.323 


195 


0.300 


0.300 


| 0.296 


|} 0.294 





80 Ni, 20 
Cr Alloy 
(wrought) 





Ni-78, Cr-19 | 


Cold-drawn? 
Cold-drawn* 





| 0.302 























1 Annealed 


> Age-hardened 


* Hard temper 


Adapted from International Nickel Co. publications 
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ur metallurgical research laboratory and experimental foundry 
concentrate all their efforts toward the one goal: to make better 
Bronze Parts for you: 


@ Closer-grained alloys. 
@ Precision molds of special sands. 


e Automatic pyrometer control of melting and 
pouring temperatures for greater uniformity. 


@ Rigid X-Ray control. 
e Strength surpassing all previous standards. 


Have your designers or engineers consult with us. We have the 
experience and facilities to meet their most exacting demands. 


N°-B°eM 
BRONZE PARTS 
BRAKE SHOE’S RESEARCH GROUP ai 
1. Engineering Laboratory ae 
2. Metallurgical Laboratory 
3. Experimental Foundry 


V i$ je 


ST. LOUIS*"NEW YORK 


\ 


PLANTS IN ST. LOUIS, MO. * PITTSBURGH, PA. * MEADVILLE, PA. * JERSEY CITY, N. J. * PORTSMOUTH, VA. * ST. PAUL, MINN. * CHICAGO, Ill. 
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Deoxidizers, Scavengers and Hardeners 


Table {. Deoxidizers, 


Scavengers and Hardeners 


Deoxidizers, scavengers and hardeners commonly used in beth ferrous and non-ferrous practices (exclusive of ferroalloys ) 
are tabulated in Table 1, where both the commercial forms and uses are noted briefly. The compositions of these materials are 
listed in Table 2. (No attempt has been made to have these tabulations include agents added primarily for alloying purposes. ) 
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I 
N | Commercial Use in Foundry or in M Commercial | Use in Foundry or in q 
— Forms Steel Making — Forms Steel Making ; 
Aluminum | Shot, sticks and | Used in all steel-making Molybdic Briquettes* con- | This form is for adding ; 
small ingots pro¢esses as a degasifier Oxide taining 244 db. S-free Mo to steels 4 
| and deoxidizer and to con- of Mo (weighing 4 
trol grain size; usually 5 Ib. ea.); and ; 
| added in the ladle in crushed and 
cam RRA roasted form ; 
Calcium- | ; Added to molten steel as a mere Pam + ge ‘ 
Manganese- Crushec deoxidizer and scavenger 
Silicon 20 Ib. of Mo , 
— rears —_ — . 
Calcium- | Crushed (packed | Added in the furnace; the : . : 4 
Molybdate | in bags contain- | Mo recovery is about the soa — + = reg 4 Me a ‘ 
ing 5 lb. of Bo) y wend wa pees ~~ at weighing 10 Ib. | bronze, nickel silver and ‘ 
| denum (over ea ea., and shot in nickel-bearing brass and 4 
oe = bronze , 
Calcium- | Used in both acid and bask ita i ere Se 
Molybdenum- | | steel-making furnaces; cus- : : 
ili | Crushed : : Phosphor- Ingots or notch- | Used in the making of 
Silicate | | tomarily added in the fur- Copper al duke weigh- | phosphor-bronze and as a ; 
Dance UE Sa ing 15-20 lb.ea. | deoxidizer* for zinc ‘ 
— 4 a bronzes and other copper : 
Calcium- | Crushed, 2 in. | May be used as a degas- alloys 
Silicon and smaller | ifier, deoxidizer, or reduc- = = lia teamtines ‘ 
ing agent in steel making; Phosph ‘ a dase : 
| ; " phor- Slabs weighing | Babbitt metals and bronze 4 
| added in the ladle in open- Tia about 15 Ib. ea. | alloys are deoxidized with : 
hearth steel; added in the phosphor-tin (for the lat- 
furnace in electric furnace ter use, phosphor-tin is 
i steel | more expensive than phos- 
a - phor-copper ) * 
i” Cupro- | Used to introduce Ti into ere | 
rT Titanium Crushed = pe Bnd _— them Silicea- Lumps and in- | Used for deoxidizing non- : 
— Copper gots or notched | ferrous, non-lead bearing ; 
rT a a - eee slabs weighing | alloys (such as cast Monel 
ie Cupro- Coached For adding Zr to Cu al- | about 10 Ib. ea. | and nickel silver) and in wa 
— Zirconium , loys | the production of copper rr 
WE ae ae ee 10 ee ae: castings iy 
=e ; ae aoe | { 
Ll Magnesium Ingots weighing | For deoxidizing brass, — ‘=e tt 
17 Ib. each, and | bronze and nickel silver Silico- Lumps weigh- | Used in making low car- 44. 
= Y4, Y2, 1 and 2 Manganese ing up to 75 lb. | bon steels (where Si is not TT 
7) Ib. sticks ea. and crushed | objectionable) for the ad- $4. 
rT = een BET be ———— dition of Mn to the melt; $+ 
=e Manganese- | Ingots or notch- | Mn-Cu is used for deoxi- also, it may be used in - 
a Copper ed slabs weigh- | dizing brass and some Ni making 13% Mn steels tT 
ing 10 Ib. each, | alloys . 4-4 
and shot Titenion- Added as a grain refiner Tr 
“a — —|- -—- —— Aluminum _— to aluminum casting alloys a1 
Manganese- Deoxidizer tor high grade Alloy - rT 
Titanium Crushed steels or non-ferrous alloys ih 
———————— — Titanium- Liquid Used as a purifier for alu- tt 
Molybdenum- | Crushed and | Used to introduce Mo into Tetra- minum alloys =e 
Sulphide packed in bags | alloys where S is not chloride a 
containing 155 | harmful 4+ 
lb. net ya 
fae 
te 
(Continued on page 131) 2) 
129 [7 
TYTT rYTYYTTITITY T : TT rrr y TIT! rT 
5 Saeeag eer Pe Ti ve iii Tiitiiil seus - 4 
= sr a ot ~ > + +—> > ’ > 7 TT ++ ry 
eeeeee ttt Hi pepe ee eees Seseeseess saeensesss saeen ae 
Beene Ce oe oe eee ee ee - ~ + oe +++ +++++4+$-+ +f , fpf fo ee 
seceee eee cece ee ee ne eaes: See ee ceceecenee saaaeeenea saenaeaner 








Going hand-in-hand with re- 
vised desig® and improved 
methods of fabrication --- alloys 
containing Nickel give greater 
play to the skill of the engineer. 
Nickel f ortifies steels, cast irons, 
bronzes - - - imparting strength, 
hardness, toughness: and resist- 
ance to wear, shock, fatigue and 
corrosion. Nickel in the metal 
improves response tO heat-treat- 
ing and machining. Whatever 
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Table 2, Summary of Compositions—Deoxidizers, Scavengers and Hardeners 
Name and Cc ition, per cent Name ond Composition, per cent 
Specification — a ee Specification . 
l | Total of all 'Grade| Mn, | Fe, | Si, | Al, | C, 
Grade, | Al, | Cu, | Zn, | Mg, | Impurities, Mang | 4 | Min. | Max. | Max. | Max. | Max. 
aeminum 4 _| Min." |_Max. | Max. | Max. | ___Max.* Copper |_25 [25.00] 0.60 | 0.50 | 0.50 | 0.05 
ASTM 98___| 98.0 | 0.2 | 0.2 | 0.5 2.0 | 30 | 30.00] 0.75 | 0.60 | 0.60 | 0.05 
B37-42T 94-96 | 94.0 | 4.0 1.0 1.0 6.0 iia. ‘Gale Mn | Ti Al) Si Fe 
90-94 | 90.0] 65 | 2.0 | 2.0 | 10.0 ~ 1 | 38 | 29 | 8 | 3 | 22 
a 82.5-90 | 82.5] 8.0 | 2.5 | 2.5 17.5 ; 31 7, |. 5 
a Ca, 16-20; Mn, 14-18; Si, 55-60 Molybdenum- | Mo, 48-55; Fe (max.), 3.0; S, 34-37 mane 
janganese- Sulphide 
Silicon a4 , ) : 
| | Calcium- Mo, 40-50; CaO, 23-25; Fe (max.), 3; SiO2, 5-10; Molybdic Grade | Mo Men | Mex. 
Molybdate® S (max.), 0.25 : “| 
. = —- Oxide Briquettes* | 49-52 | 3.0 | 0.25 1se8 
+ | Calcium- Mo, 40; Ca, 23; SiOz, 16 ——— 33-60 | 3.0 | 0.25 r 
t | Molybdenum- a wat 
b | Silicate’ Nickel- Grade | Ti | Al} Si | Fe | Ni 
| [Calcium- | Ca, 28-35; Si, 60-65; Fe, 3-6 Titanium Regular 25% | 26/8 | 1 | 4/61 tt 
» | Silicon be 7 Low iron EE: 36 BE PECR-: TTT) 
Cupro- Ti, 25-30 7, | wre | Fe, 
r | Titanium — Grade | Min. | Max. | Max. 
C, | Si | Fe, | 1, | AL, oe A 14.0 | 99.75 | 0.15 
r | Cupro- Grade | Zr | Max. | Max. | Mox. Maw. Max.| Cu eed mh m6 RE. mE 
Zirconium L115 | 02 | 02 | 0.2 | 0.2 Rem. Phosphor-Tin | P (min.), 3.50; P+Sn (min.), 99.50 
r 2 20-| 0.2 rat 0.2 1 0.2 | or pa Rem. ASTM B51-42 
y. 135 | . 
; Magnesium Cu (max.), 0.05; Ni a , 0.01; = of Al, Cu, Grade | Mn -_. | Max. 
| | ASTM B92-41 | Fe, Mn, Ni, and Si (max.), 0.20; Mg. (min.), 99.80 Silico- 1 65-70 | 20-25 | 1.00 
Grade Ni_ | Fe Others | Cu Manganese | 2 _|_ 65-70 | 16-20 | 2.00 
: Made from | 50.00 | 0.05 | (See Note*)| Rem. 3 | 65-70 14-18 | 2.5 
} | Nickel- | | | 4 |765-70 | 12-14 | 3.0 
r | Copper nicke e —— = . 
q Be ye Be ad eae ee ee ee Titanium- | Ti, 67-70; Al, 9-13; Cu, 1-2; Fe, 1-3; 
: an — | oo | Rem. Aluminum | Si, 1-3; C (max.), 0.10 
} Monel Titanium | Ti, 25 
. Tetrachloride 
: Grade Si Sn, Zn, | Fe, Al, Cu 
4 = _Max. | Max. | Max. | Max. 
: A | 10-12 0.25 | 0.25 | 0.75 ro. 0.25 | Rem. been oxidized by over-heating; also, it may be used to 
, _— a a a _ ToT" introduce P in making phosphorus-bronze. 
yp he ? ? 7 H H 
q ASTM B53- 43 | ee ee | 0.75 | 0.25 | Rem. ® Briquettes are a mixture of molybdenum trioxide and a 
| C {28-32} 0.25 | 0.25 | 0.75 | 0.25 | Rem. sg eu 
| ; * By difference. 
, ~ §0%" | 50 | Ca | 0.80 | 0.35 | Rem. * Including Fe, Si and Mn. 
r 0.20 | 0.04 *See ASTM Specification A 146-39 (Molybdenum Salts 











* As a deoxidizer 
approximately 


for any zinc bronzes and copper alloys, 
1 oz. of phosphor-copper is added to 


each hundred pounds of alloy. 
*Phosphor-tin can also be used to purify babbitt that has 


+> —¢ 4. 4 


XUM 


and Compounds). 
* The 50% alloy is not included in ASTM Spec. B53-43. 
* Traces of C, Si, S and Mn are permitted by this speci- 


fication. 


* The other elements present, as permitted in this specifi- 


cation, are C, 0.10; Si, 0.05; S, tr.; 


Compiled by Robert S. Burpo, Jr. 


and Mn, 0.05. 
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High Pressure Steam 





N the manufacture of turbines, Worthington 
Pump and Machinery Corporation specifies 
treatment of all valve stems, bushings, plugs and 
valve seats by the Stainless Surface Hardening 
Process. As a result, these vital parts of Stainless 
Steel are given an extremely hard case that satis- 
factorily resists the impact of high-velocity steam, 







superheated to 800°F. and backed by pressures up Efficient new process will extend life of your product's 
to 900 psi. Worthington engineers also report an Stainless Steel parts 
important saving in manpower . . . because sur- If you make or use Stainless parts, investigate the Stainless 





Surface Hardening Process. Gives up to 1100 Brinell surface 
hardness. Write or call today for full information. Forward 
ing operation than other materials. some of your Stainless parts to us for sample treatment and 
quotations. 


LET ONE CALL DOIT ALL... when you need Stainless! 


TROwbridge 7000 
Teletype Cambridge 547 





face-hardened parts require less time for finish- 












Whatever your Stainless requirements, you'll receive same-day atten- 
tion to your entire order from Industrial Steels, Inc. . . . for Industrial i} 
carries the largest and most diversified warehouse stock of Stainless 
Steels in America. Save time . . . save money . . . get action! Phone 
Industrial first. And if you need expert metallurgical counsel regard- 
ing any Stainless fabrication or specification problem, don’t fail to 
request it. Send for catalog. INDUSTRIAL STEELS, INC., Phone 
TROwbridge 7000 or Teletype Cambridge 547, 250 Bent Street, 
Cambridge 41, Mass. 
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July, 1945 Plastics TTI 
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Thermosetting Plastics tt 
a on 
TT 
amo a 
The materials grouped together under the name “plastics” are of widely diverse chemical compositions and physical properties. ror 
They may be subdivided upon the basis of their reaction to heat into the thermosetting types and the thermoplastic materials. The tT T 
former are chemically changed by the first application of heat, and subsequent heating does not soften them. With the latter & 
materials, heating results in softening, and they may be repeatedly molded. The materials whose properties are outlined here are aes 
of the first type. Methods of forming were given in an earlier “Engineering File Facts,” No. 32. Try 
tH 
Resis- | tH ’ 
Rock- — | Resis- | : 
T | Compo- Form boy | well pom hey | Specific | tance to Colors Trade Names | Typical U tr 
yPe | sitions | : | Hard- Gravity | Acids, | Typical Uses ot 
p.s.i. tance | vated . Pe: 
ness Temps Alkalies Tt 
_| | +++ 
| Phenol- Cast 4,000-| M70- | Excel- | Checks} 1.30- | Attacked | Good Bakelite, Small ma- +++ 
| formal- | 10,000 | M110 | lent above | 1.60 by strong | range of | Catalin, | chined parts, TTT 
dehyde | 250F. | | alkalies | colors; Marblette, | as knobs, cases, TT t 
| Of OXxi- opaque Prystal | buttons, han- BS Be 
| dizing if filler dles, radios, dubuiie 
acids is used etc. +it 
— ea femeee a | | —$_—$______“ +—}—- 
Phenol- | Molded— | 4,000-| M110-} Good | Satis- 1.25- | Attacked | Mostly Bakelite,Co- | Knobs, small +4 
| formal- | woodflour,| 8,000 | M130 factory | 2.10, | by strong | dark rolite, Durez, | wheels, safety pau 
Pheno- | dehyde, | macerated to 250-| de- alkalies | colors, Durite, Here- goggles, ra- +4 
lic phenol- | fabric, or 400 F. | pend- | or oxi- and site, Indur, | dios, trays, but- TT 
furfural | mineral ing dizing opaque | Insurok, Ma- | tons, razors, TI 
filler | upon | acids kalot, Neil- —_| bottle caps, it 1 
| filler lite, Resinox, | etc. sent 
Textolite ++ 
= ee a —————E———— | _—|—_—_—__—___—__ ee 
| Phenol- | Lami- 8,000-| M70- | Excel- | Satis- 1.30- | Attacked | Mostly | Celeron, Di- | Safety helmets, ++ 
formal- | nated— 20,000 | M120 | lent factory | 1.80, | by strong | dark lecto, Formica, | telephone TT 
dehyde | cotton, to 250-| de- alkalies | colors, Insurok, Lami-| parts, electri- ’ 
| asbestos, | | 400F. | pend- | or oxi- and coid, Micarta, | cal insulators, cI 
| orglass | | ing dizing opaque | Panelyte, Phe- trays, refriger- | 
| cloth, or | | upon | acids nolite, Spauld- | ator parts, etc. 4 
| paper base | | filler, ite, Synthane, Akai 
| | | | ete. Textolite 4 
| Urea- | Molded— | 8,000-| M110-| Fair Satis- | 1.45- | Attacked | Wide Bakelite, | Tableware, 4 
| formal- | cellulose | 13,000 | M130 factory | 1.50 by strong | range of | Beetle, | kitchenware, : 
| dehyde filler to acids or | colors; Plaskon, | small contain- 
| 170F. | alkalies | trans- Sylplast | ers, thermos 
lucent, caps, etc. 
opaque 
| Mela- Molded 6,000-}  — Excel- | Satis- | 1.45- | Attacked | Wide Melmac, Electrical ry 
| mine- cellulose, | 13,000 | | lent factory 85 by strong | range of | Plaskon, insulators, 
formal- | asbestos, to acidsor_ | colors; Resimene tableware, 
dehyde | macerated | 210F. | alkalies | trans- buttons, etc. ; 
fabric filler lucent, 
} | opaque 
Amino |— — | —_ - i—— — - —|———| — ee _ —_—— | 
Laminated —- | — Good | Most | — _ | Attacked | Wide Formica, Lighting : 
| kinds | | by strong | range of Lamicoid, fixtures, - = 
| usable | acids or | colors; Textolite signs, etc. : 
| | to 200 | alkalies | trans- ' 
i | lucent, ; 
some opaque ' 
Urea or | grades | | | 
| mela- | ba | 
po " | 160F.| | | a 
| com- jg | Surfacing | - — | Excel-| To — | Attacked | Limited | Daystrom, Table tops, 
[ia | | lent | about by strong | colors; Forlite, For- | architectural t 
wood or | 220F |acidsor | opaque | mica, Micarta, | panels 
fiber- | alkalies Panelyte, ie 
board, or | Parkswood, ae 
| molded | Realwood, Lit 
| Textolite ++ 
. - —e +15 
| ae 
Compiled by Kenneth Rose, Engineering Editor J 
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ARCOS STAINLEND 
ELECTRODES AVAILABLE 
IN ALL POPULAR 
STAINLESS ANALYSES. 





Buy STAINLEND ElECTRoOvE 
sistance of weld 
gnized Arcos 


1. Corrosion re 


- The SMooth and 
"COS titania eo, 
- An Gttractive, 


mend Grades. 





ARCOS CORPORATION * 308 GULF BLDG., PHILA. 2, PA. 


Your Arcos Distributor is well informed. Your Arcos Distributor has Stock. 
Baton Rouge 17, La... .Loulsiana Welding Co." Hart Industrial Supply Co. 
Hart Industrial Supply Co. 
.H. Boker & Co., Inc. 


Honolulu, Hawall. . Hawaiian Gas Products. Ltd. 
Houston, Texas. ;.Champion Rivet Co. of Texas- 
Kansas City, Mo..Welders Supply & Repair Co. 
.« -Slip-Not Belting Corp. 
hos Angeles, Calif.......Victor Equipment Co. 

wis. Machinery & Welder Corp. 


Boston, Mass.......... Ls chat 

sess eWelding Supply Co 
San Diego, Calit........Yictor Equipment Co 
San Francisco, Calit 


Machinery & Welder Cor». 





«+.+...+Machinery & Welder Corp. 
Canada .G.D.Peters &Co. of Canada, Ltd. 
...Gulf Welding Equip. Co. 
+. «.++.H. Boker & Co., Inc. 
Oklahoma City, Okla. . Hart Industrial Supply Co. 


.. oJ. E. Haseltine & Co. 





>. E. Philips & Co.. Inc. 


ee vos > Os 
Ft. Wayne, Ind..Wayne W Hart Industrial Sxae 
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“Nibbling” Engine-Mount Tubing 


by Alec Coulter, 


Glenn L. Martin Co. 


[here was an urgent need to speed up 
the milling of engine mount tubing at the 
plant of the Glenn L. Martin Co., Balti- 
more. After much experimentation, tubes 
are now being “nibbled” to desired lengths 
rather than burned off or cut by other 
methods. Now radiac cutters trim the 





tubes to the correct lengths and cutting 
time has been reduced from 24 to 1% 
min. Very little scrap results, and there is 
no worry about how hard the ends of the 
tubes become during the original cutting 
Process, as hardness has no effect on the 


“nibbler.”’ 


JULY, 1945 





Originally, the most important problem 
was cutting the tubing along special pat- 
terns, for milling machines were not quick- 
ly adaptable to this work. Some com- 
panies were burning off the tubes, but 
this would require installation of special 
expensive machinery and the end product 
would have resulted in but little saving 
of time. 

We tentatively decided on “nibbling.” 
A special die was cut that could be used 
on a punch press, giving the same result 
as from a nibbling machine. This worked 
perfectly, but it was realized that more 
speed and efficiency could be obtained 
with a machine especially designed for 
the job. 

Operating the machine is a relatively 
simple process, requiring only the ability 
to follow a simple pattern to turn out a 
perfectly finished process. More highly 
skilled operators have been released for 
more difficult work. 


Brazing Brass to Manganese Plate 


by Gordon O. Wilkin, 
Victoria, B. C. 


Recently, in a place where I worked, 
they were stumped for a way to fasten 
brass angle bars to manganese plate. The 
manganese was too hard to drill or punch 
for rivets. Carbon brazing was suggested, 
so I went to work on it. 





At times I couldn't get good fusion, 
but by experimenting I found that if | 
made a small deposit of the bronze rod, 
close to the brass bars, and kept the arc 
playing on it until the brass bar was hot 
enough, the bronze filler rod would start 
fusing into the brass bar. 

I then proceeded in the same manner, 
being careful to keep some filler rod be- 
tween the carbon arc and the brass bar. 
Otherwise, the burning zinc in the brass 
bar would keep the bronze filler from 
fusing. I mixed the flux into a paste, so 
that I wouldn’t have to stop to dip the 
rod. The paste was applied to the metals 
to be brazed. Within a short time, I was 
doing vertical and overhead brazing with 
no trouble at all. 

Good ventilation was necessary on this 
job, as the zinc fumes were bad. 

(Courtesy: Lincoln Electric Co.) 


In packaging certain heavy equipment 
it was found that the use of a wirebound 
crate cut assembly time by 26 hr. per 100 
crates over the previously used nail crates. 
A 400-lb. cylinder shaped electric trans- 
former is now being shipped in a wire- 
bound crate made by the General Box 
Co., Chicago. This heavy unit is pro- 
tected by a wrap-around section, rein- 
forced by cross diagonals and two rows 
of intermediate cleats. The crate is built 
in unit-like parts, enabling easy and fast 
assembly. The crates can be stored in 
flat “mat” form. Wires substitute for 
nails as fasteners. Shipping weight is 


reduced. 
The Bucken Co. 






Choice of Plated Coatings 


by H. L. Farber, 
Westinghouse Electric & Mfg. Co. 


Due to the many factors involved, it is 
impossible to write a formula for choosing 
plated finishes. However, there are certain 
basic principles that should be kept in 
mind, including those pertaining to costs 
of materials, labor and equipment, func- 





tions to be performed by the coatings, and 
whether the base metal will “take” the 
particular metal the engineer has in mind. 

Some ten or twelve metals and alloys 
are in extensive commercial use as electro- 
plated finishes. Plated coatings are used 
for decoration, protection or mechanical 
reasons, or a combination. They may be 
used for building up an area to correct 
dimensions or furnish a suitable surface 
for soldering or brazing to other parts. 
Specialized coatings are used for heat re- 
sistance or to resist chemical attack by 
foods or drugs. 

An important field is coating to prevent 
corrosion. Cadmium and zinc are used 
extensively on parts where appearance is 
not important but where extremely good 
resistance to rust is desired. These metals 
are anodic to the base metal and are sac- 
rificed in themselves. This type is used on 
parts subject to outdoor exposure or ex- 
tremely corrosive conditions. Films of 
0.0005 in. or less are usually sufficient. 

There are other plated metals, more 
inert in themselves and that serve as a 
shield for the base metal. Nickel, copper, 
<hromium, tin, silver and gold are in- 
cluded. Finishes of these must be free of 
pores. Here thicker coatings are required 
—0.0005 in. to 0.0010 in. Cadmium and 
zinc, due to their toxicity, rate of change, 
low melting and oxidizing temperatures, 
are not suited for many uses. Food han- 
dling equipment is best finished with tin 
or similar metal. 

Due to hardness and wear resistance, 
chromium is used for gages, cutting tools, 
dies, engine cylinders and pistons, naval 
guns, aircraft bearings, radio parts, etc. 
Metals, such as copper and nickel, build 
up dimensions on worn or improperly 
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machined parts where expensive or scarce 
parts justify salvaging by plating. Silver 
and tin aid in soldering; copper or silver 
prepare steel surfaces for brazing. 

Some metals are not plateable or re- 
quire special processes, including alumi- 
num, zinc and their alloys. Thus, alumi- 
num is anodized and zinc is Cronak 
treated. Properties of some base metals 
preclude use of certain coatings. Bright 
nickel and zinc plating do not always work 
on cast iron. Base metal of chromium 
alloys are difficult to plate with most 
metals, except with chromium. 

The size and shape of a part has some 
bearing on choice of a coating. Current 
requirements and throwing power vary 
with metals. Cadmium, costing 95¢ per 
lb., has better throwing power than zinc, 
costing 16¢, and may be more economical 
in overall cost on irregular parts, since 
zinc may require special racking and in- 
side or auxiliary anodes. Non-ferrous base 
metals, such as brass and copper, usually 
need less protection than steel. 

On the basis of cost, metals cover a 
range of 6¢ for zinc to $50.40 for gold 
coatings 0.001 in. thick per sq. ft. Labor 
and chemicals must be considered. It 
costs 46.3¢ to apply nickel and chromium 
on an electric iron, of which 20¢ is for 
grinding, 2.7¢ for plating materials, 6.5¢ 
for plating labor and 17.1¢ for buffing 
and coloring. On a small zinc-plated fuse 
part, where plating requirements are high 
and the parts intricate in shape, finishing 
cost for metal is less than for other mate- 
rials and much less than for labor. 

Equipment and facilities required de- 
pend on volume of production and type 
of finish. With large continuous produc- 
tion, automatic equipment reduces costs 
for labor and material. Chromium plating 
requires 10 times the current producing 
equipment of other plated finishes, mean- 
ing additional investment in generators. 


Reclaiming Dies by Welding 


by Pete Marose, 
Des Moines, Iowa 


A blanking die in the plant of the new 
Monarch Machine & Stamping Co. broke 
in the press during a punching operation 
and a new die would have taken three 
weeks to make at a cost of $200. 

Taking the die apart, we V-ed out the 
breaks and placed the die in an oven at 
300 F., at the same time placing in the 
oven a piece of cast iron block. After 
both were thoroughly heated we took 
them out and, placing the die on the 
block so that it would not cool too rapidly, 
we proceeded to arc weld the breaks with 
a lg-in. tool steel electrode with the 
welder set at 100 amp. 

We would weld a small bead at a time, 
peening each weld thoroughly as we went 
along until the break had been filled. We 
then placed the die back in the oven and 
draw dipped in oil to harden. After 
grinding and placing back in the press, 
the entire repair bill had cost $10. 

Our repaired die is still in operation 
and has since turned out over 500,000 
steel and 300,000 fibre stampings. 

(Courtesy: Hobart Brothers Co.) 





Multiple Mounting of Specimens 


by Harold M. Cobb, Jr., 
/ Hamilton Watch Co. 


When mounting specimens for me 
lographic examination with a play 
mounting press, it has been found ty 
two plastic mounts can be made simy 
taneously in about the same time normal 
required for one mount. The only agg 
sories required, in addition to the reguiy 
mold assembly, are two hardened ge 


plugs, 14 in. thick, lapped to make ff. 


sliding fit in the mold cylinder. 

Specimen No. 1 is placed on the low 
plug and the mold cylinder is placed oy 
the plug. Then plastic powder, sufficier 
to make a mount of the desired heigh 
is poured into the cylinder. The upp, 
plug is then gently pushed into the moj 
until it rests on the powder benest 
Specimen 2 is placed on the upper ply 
and again plastic powder is poured inp 
the cylinder. The piston is then insert 
this completing the assembly for t 
mounting press. Subsequent operatioy 
follow the general procedure for making 
one mount, with no changes in the norm 
pressure or the heating and cooling cyds 

Using the standard 314-in. high mo 





and these 14-in. plugs, duplicate moun 
having a maximum height of % in. ead 
may be made; or, triplicate mounts, usigg 
three plugs, may have a maximum height 
of 38 in. each. 

One of the melamines, a thermosettig 
plastic, has been found very satisfacton 
as a mounting material because hardnes 
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is greater than Bakelite, hence ‘‘rounding 
of the specimen is thereby minimized in 
polishing. At Hamilton Watch Co. the 
multiple, or duplicate, mounting metho? 
is advantageously used with thermoplastic 
and thermosetting plastic powders, saving 
many hours when making large numbers 
of mounts. 
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HETE 
lsaw we were in fora grim front-office 
hummer fight, complete with bashed- 
intin crowns and spattered executive 
blood. For weeks Old Flagg, our Pur- 
chasing Agent, had been going over 
our purchase orders, trying to trip up 
(harley Pratt, his assistant and my 
vss. Old Flagg’s not mean, really: 
its just his idea of efficiency. Only 
nw it had stopped being tiresome 
ind become ablenieg, especially as 
heat last had Charley out on a limb. 


“Murex does so make A.C. Stainless 
Steel electrodes!’ Charley practically 
welled, right in the old mule’s face. 
‘Isn’t Murex one of the leading manu- 
fcturers of arc-welding rods? Haven't 
we bought their stuff for years? Of 
course they make Stainless Steel elec- 
odes for use on A.C. and D.C. both! 
ind darned good ones, I assume.” 


“See?” Old Flagg barked, trium- 
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phantly. ““You don’t know if they 
make them or not: you assume. Now 
when I was a young man, just starting 
up the ladder of success...” 

I’m only a secretary, but that’s where 
I stepped in. I’ve heard, nine million 
times, the tale of Old Flagg’s thrillin 
Rise To The Top. Besides, if the feu 
went much further, I'd have the bother 
of breaking in a new boss. 

I therefore said sweetly, ‘““Gentle- 
men, I do not mean to rush in where 
even Joe Louis would fear to tread. 
But why don’t we walk across to the 
shop and ask Tom Belt, the arc- 
welding super?” 

We walked across and asked Tom. 
He didn’t like to say too much, Old 
Flagg being present. Instead, he just 
pointed at the new Murex Wall Chart 
tacked up over his desk. It listed 
Murex’s thirty-odd electrodes, divided 


Stopped a Front-Office Feud 


by class: for mild steel, low-alloy steel, 
hard surfacing—and Stainless Steel 
both A.C. and D.C.* 

I thought Old Flagg would hum 
and haw, and keep beating on Charley 
on general principles. Instead, as a 
peace offering, he treated Charley and 
me to a swell lunch up in the very 
plush senior executive dining room. 
You may not get a free lunch out of it, 
or stop any front-office wars, but if 
you have anything to do with arc- 
welding, you should have a copy of 
the big Murex Wall Chart handy. 
A postcard will bring you one. 





“The Murex Stainless Steel electrodes 
the above excitement's about are 18/8, 
18/8Cb, 18/8 Mo, Type 347, 19/9 Mn, 
25/20 and Type 310. 18/8 Mo, Type 347 
and Type 310 operate either on A.C. or 
DC., and the others on D.C. 
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Arc Welding Stainless Steel 


by A. F. Davis, 
Lincoln Electric Co 


Many new chemical plants for war 
work would not have been completed on 
time, where they involved fabrication of 
stainless steel tanks and piping, without 
the use of shielded arc welding. Typical 
equipment that had to be rushed to com- 
pletion was an insulation jacket for a 


copper oxide burner used in a large argon 
ln mae 





nitrogen purification plant, a tube-shaped 
equipment of stainless steel. 

The structure is made of four pieces 
of stainless type 304, in the 18-8 group. 
The haif round members were joined 
without joint preparation, C-clamps hold- 
ing the 14-in. thick pieces in place while 
tack welding. The circumferential and 
longitudinal seams were then finish welded 
with 3/16-in. stainless steel electrode, 
effecting full penetration of the joints 
without back-up strips. 

Supplementary parts joined to the unit 
consisted of fifteen 31%4-in. lengths of 
ly-in. tubing, fillet welded at intervals 
along the outside surface as seen in the 
photo, three eye fixtures of 3g-in. formed 
stainless steel fused at the top end to sus- 
pend the structure, and a l-in. by 14-in. 
ring, fillet and butt welded to the base. 

Several of the jackets, which are 10 fet., 
10 in. long, have been completed by 
Steel Fabricators, Inc., Cleveland. 


Spot Test for Aluminum and 
Manganese Bronze 


by L. B. Corbett, 
U. S. Bureau of Mines 


For salvaging purposes a speedy test 
has been developed to aid sorting of alu- 
minum bronze from manganese bronze. 
A small area on the bronze part is cleaned 
of all dirt, scale and grease by grinding. 
The area is then sprayed with a sulphuric 
acid solution by a simple device consist- 
ing of the glass tip of a medicine dropper, 
a rubber pressure bulb, a rubber-stopped 
bottle containing the solution and a small- 
bore glass tube extending through the 
stopper to impart the spray. 

After a few seconds an indicator solu- 
tion is applied from a medicine dropper, 
consisting of varied weights of ammo- 
nium-mercury thiocyanate, silver nitrate 
and ammonium persulphate. Immediately 
a colored spot appears—a grayish purple, 
if manganese; greenish-yellow, if alumi- 
num. Since only one drop of indicator 
is needed per test, 50 cubic centimeters 
of indicator serves for many tests. 
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For further details, one may write to 
the Bureau of Mines, Department of the 
Interior, Washington, D. C., asking for 
a copy of “Report of Investigations, 3786 
—Spot Test for the Separation of Alumi- 
num Bronze from Manganese Bronze.” 


Normal soaking pit cover design calls 
for steel castings, but due to shortage of 
that material, engineers used Meehanite 
for side beams, end beams and center 
brace. Eight were put im service a year 
ago and have proved their worth. Overall 
dimensions of the covers were 13 by 8 ft. 
In addition, during construction of the 
furnaces, the base plates supporting them 
were also cast in Meehanite. 


Meehanite Research Inst. of America 


Furnace Loading Fork and Platform 


by Robert N. Christy, 
Ryan Aeronautical Co. 


Formerly large trays were loaded with 
parts for heat treatment, then slid in and 
out of the furnace over the rough bricks 
with a long poker. However, by using a 
loading fork and platform, the company 
has saved 120,000 Ib. of steel per yr. 
through lengthened life of trays, and the 





time formerly required to load and unload 
the furnace has been cut in half. 

An extension table slightly longer than 
the depth of the furnace is fixed directly 
in front of it. The framework is attached 
to the floor, and a movable loading fork, 
made of three fingers, can be raised and 
lowered several inches and extended to 
move trays the full depth of the furnace. 
As the fingers move into the furnace, they 
pass between slightly lower ridges of fire 
brick. Three rows of blocks, equally spaced 
on squares, are mounted on these fingers. 
Their width is slightly less than that 
between the raised brick work on the 
furnace floor. 

Transverse spaces are left between the 
blocks to allow for the use of the plat- 
form loader. The platform loader is a 
large table mounted on rollers which 
move on channel tracks fixed to the floor 
normal to the furnace opening. The table 
top is a series of channels spaced so that 
they may pass between the loading finger 
blocks. These channels are cut in the mid- 
dle to allow for the loading fingers. 

The loading table is approximately three 
times as wide as the furnace floor. This 
allows space for loading and unloading of 
cool and hot trays simultaneously. With 
the table in the middle position, the trays 
are filled with parts to be heat treated. 
Then the platform is moved to the left, 
bringing the trays directly above the 
blocks. The fingers are raised, lifting the 
trays, and the platform is returned to the 











middle position, which allows moven, 
of the fingers to load the furnace. 1 tT] 
During the heat treatment of one bate 
other material can be loaded in trays 
the right side of the platform. 4 
heat treatment, the trays are removed frog 
the furnace, but before the fingers ul 
lowered the platform is moved tO th 
left, placing this side of the platform 4 
position to receive the trays. The finger 
are lowered, the trays come to rest On thy 
channels on this side, and the platform J 
moved to its former position, which ». 
moves the hot trays from the fingers sl 
simultaneously places the untreated my, 
rial in position to be loaded. 


Multiple Height Gage 


by Charles Roblts, 


General Electric Co 


A multiple height gage designed 
General Electric's Pittsfield Works inspe 
tion department has simplified scrih 
of gear housings and their inspection ad 
machining, and considerably reduced 
out time. Dial indicators can be clamp 
to the multiple scribers and set to requis 
dimensions to inspect quantities of ide 
tical parts. 

Relatively simple to make, the gy 
consists of a center column-rod threads 
into the base and secured by a lock 
The spacers and scribers, hardened «J 
ground, are drilled to slide-fit the coluy 
rod. The spacers are ground to dimensiog h. . 
that will place the scribers correctly if Nicke 
the layout of the required lines for my 
chining. After these are placed on ty 
rod and correctly spaced, the assembly j 
secured by a cap nut. Aln 

To compensate for the variations inw streng 
machined castings, the complete assem bined 
of spacers and scribers can be adjugt pith j 
higher or lower, without disturbing a 
of the dimensions between the sribers, | The 
loosening the lock nut and screwing ing fo 
center column rod in or out of the hg to the 

By using a set of spacers fore Dif 
drawing, the scribers are easily spaced al longer 
secured, and any quantity of identical 
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can be rapidly laid out. This new # 
eliminates the use of ¢he conventiol 
gage, which had to be set for each ii 
and the reading checked before sctii 
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“We heard voices over our shoulders!” 
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Sieg A. we built up the family of INCO 
Nickel Alloys, it was as though voices of 
™i future users were telling us which proper- 
ties to incorporate. Yetta ; 

Almost everybody, it seemed, wanted 


1u§ strength, toughness, and hardness, com- CORROSION 

mi® bined with corrosion resistance. (And, RESISTANCE 

Wt with Nickel as the base, this was easy. ‘ ‘ : : = 
‘i era : os ii lim GOOD | GOOD GOOD | GOOD: G00D 
tue) to these group properties. svelte) tae GOOD 


Then, individual voices were heard ask- 
Different users wanted: ...a metal with 











af ing for specialized properties, in addition 


























































































































“| longer life at high heat...a corrosion- HARDNESS GOOD ‘G00D vu FAIR: @00D 
resistant metal, heat treatable to the —_ — mm. -__. 
strength and hardness of heat-treated MACHINABILITY -G00D G00D G00D GOOD G00D G600D 
steel .. . a high-strength, non-magnetic 2 eR nt ne 
Metal... a rustless, fatigue-resisting, 
spring metal . . . and, even, the paradoxi- a NO NO NO NO NO NO NO 
tal combination of hardness and tough- 

SPRING 

fess with high-speed machinability. PROPERTIES GOOD NO NO NO GO00D 

Today, all— and more —of these de- ELEC 
Mands are being met with the INCO CONDUCTIVITY POOR POOR POOR POOR GOOD G00D POOR 
Nickel Alloys. 

When selecting metals for “tough” jobs, Seat alece GOOD GOOD GOOD GOOD GOOD 
id you get all the properties you need? 
Oris your choice usually a compromise? HEAT N 
There’s less need for compromises with TREATABLE 0 endl oo 
the INCO Nickel Alloys available. Just Nie) 
teler to the 8 different “property-combin- MAGNETIC NO NO NO 

ations” they offer! 
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TITANIUM 
IN COPPER CASTINGS 


The use of titanium for conferring age-hardening proper- 
ties on copper has been described by Hensel and Larsen 
(“Age-Hardening Copper-Titanium Alloys,” A. I. M. E. 
Tech. Pub. No. 432, 1931) and by Schumacher and Ellis 
(Metals and Alloys, 1931, Vol. 2, P. 111), and has more 
recently been investigated in the Tamco Metallurgical 
Research Laboratory. The following summary of our results 
derived entirely from castings, may be of interest. 


The copper was melted in Dixon clay-bonded graphite 
crucibles heated by gas, and protected from the furnace 
atmosphere by a glass cover. The titanium used was TAM 
metallic titanium in fine particles (about ‘2 in. to 20 mesh), 
and was added by means of a small graphite phosphorizer 
after the melt had been superheated, deoxidized, and freed 
from the glass. The melts were deoxidized with 1 per cent 
of a calcium-silicon alloy known as Alpro No. 11. Silicon 
contents were obtained from 15 per cent silicon-copper, 
added just before the titanium. The titanium additions 
were calculated on the basis of 80 per cent recovery, but 
actual recoveries were generally higher. The heats were 
usually superheated to 2450 to 2500 deg. F., as measured 
with an optical pyrometer on the inside of the crucible, 
before adding the phosphorizer containing the titanium, and 
they were poured about 5 or 10 min. after that addition. 


The castings were poure ed in dry sand cores. They were 


rods 16 in. long and % in. wide, gated near one end and 
with the riser at the gate, the sprue being about 6 in. away. 
The lower half of the bar was round, but the upper half 
was pointed or triangular in section to provide space for 
dross to lodge so that it would be removed in machining. 
For hardness tests these bars were cut up into sections 
about 4 in. thick, but for conductivity tests they were 


machined to ‘2 in. diameter for a length of 14% in 


The heat treatments were carried out in an electric muffle 
furnace with automatic temperature control. The furnace 
was always brought up to temperature before inserting the 
specimens, and the furnace was large enough in comparison 
with the specimen load so that there was little delay in 
heating up the specimens. The hardness tests were made 
with the standard Rockwell machine, using the E scale (4% 
in. diameter ball and 100 kgm. load), and about ten deter- 
minations were made on each specimen, the average being 
reported after discarding one or two abnormally low or high 
results. A reading of 70 on the Rockwell E scale corre- 
sponds to about 65 Brinell; 100 is equivalent to about 125 
Brinell; and 115 to about 250 Brinell. 


The conductivity tests were made with a Kohlrausch bridge 
arranged with standard resistances in a special assembly 
designed for cast copper rods of very low resistance. This 
apparatus was checked occasionally with a standard bar 
which was tested twice by the Bureau of Standards, and it 
gave results accurate within 0.5 per cent. The usual correc- 
tion was always made for the temperature of the specimen 
when tested, and the results are reported as conductivity by 
mass (or per metergram) in per cent of the standard value 
for pure copper. 


Hardness and Conductivity of Two Copper Alloy Castings After Various Treatments 
Alloy Rock- Electrical 
Content. well E Conductivity, 
per cent Heat Treatment Hardness per cent 

None. As cast 90.0 22. 
2.04 Be Quenched from 1475°F. 74.5 

Tempered 5 hrs. at 700°F. 118.0 
0.87 Ti None. As cast... 80.0 
0.35 Si Quenched from 1650°F. 49.0 

Tempered 48 hrs. at 850 to 950°F. 


In copper alloys containing either beryllium or titanium, 
a compound is held in solution at temperatures around 1600 
deg. F., and precipitates from solution at lower tempera- 
tures. This precipitation may be prevented by rapid cool- 
ing from the solution temperature, and then on reheating to 
a lower temperature for a sufficient period of time the 
precipitate separates into very fine particles and causes 
hardening. The electrical conductivity also is improved by 
the release of the compound from solid solution. The effects 
of these changes in a beryllium alloy and in a titanium 
alloy are indicated by the data presented in Table 1. 


The hardness and conductivity obtainable in copper cast- 
ings containing titanium have been found to depend largely 
on the silicon content which is present with the titanium. 
A patent has been granted on this development, and is 
based on the data summarized below. 


Castings containing 0.5 to 0.9 per cent titanium and low 
silicon (0.03 to 0.19 per cent) had Rockwell hardness of 
about 88 E and 24 to 36 per cent conductivity after quench- 
ing from 1650 deg. F. and tempering 24 hours at 850 deg. F. 
When the silicon content was 0.23 to 0.40 per cent, the 
Rockwell hardness was about 85 E and the conductivity 42 
to 45 per cent after the same heat treatment. These con- 
clusions were drawn from a series of five separate heats for 
each class of alloy. The tensile properties were about the 
same for each class, namely 20,000 to 30,000 lbs. per sq. in 
yield point with 35,000 to 45,000 lbs. tensile strength, and 
7 to 27 per cent elongation. By tempering at about 1050 
deg. F. instead of 850 deg., the conductivity was raised to 
65 or 70 per cent, but with Rockwell hardness of only 67 
to 74 E, and yield point about 17,700 lbs. per sq. in. These 
values may be compared with the following for pure copper 
castings of about 85 to 90 per cent conductivity: Yield 
point 6,000 to 9.000 Ibs. per sq. in., tensile strength 17,000 
to 20,000 Ibs., elongation 40 to 50 per cent, and Rockwell 
hardness about 35 E. 


The temper-hardening properties of titanium-copper alloys 
with the following additions were also investigated: 2 to 6 
per cent cobalt, 2 to 6 per cent nickel, 4 to 7 per cent zinc 
and 0.8 per cent aluminum. All of these alloys could be 
hardened by tempering, but those with silicon and zine 
were the only alloys which showed as much temper-harden- 
ing as the plain titanium copper alloys. The zine alloys 
did not show conductivities above 23 per cent after heat 
treatment, so silicon was the only third alloy addition 
which was found to be beneficial. 
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TITANIUM 
N BERYLLIUM COPPER 


To mvestigate the effect of titanium on beryllium copper a series of castings was made in about the d 

game way as has been described in the TAM Reminder for January, 1937, except that beryllium was Table 1.—Conductivity and Hardness of Hardened Beryllium Copper Alloys 

aided to the melts before the titanium, and charcoal was used as a cover in place of glass. The Time _ Electri- 

eults of some tests made on these castings, by methods described in the same January Reminder, are ; : Heat Treatment of Tem- cal Con- Rockwell! 

sown in Table 1, where the analyses of the heats, as well as the conditions of heat treatment giving Heat Chemical Analysis _ Temp., deg. F. pering, ductivity, E. Hard- 

gaximum hardness, are found. N Ti Si Quench Temper hrs. percent ness No. 
i . . ‘ . 2.7 1475 700 5 35.8 

Tables 2 and 3 give in more detail the hardness obtained in some of these alloys after various heat- 2.04 700 5 ; 

treatments, and from preliminary tests of this nature it was concluded that the maximum hardness of 1.92 14 

teyllium alloys containing titanium was developed after a longer tempering period than when titanium 1.52 600 t 

was absent. 153 1.10 ! Unsound; not tested but remelted with 

Since it was also known, of course, that the titanium alloys required a higher tempering temperature 1.5? 1.20 1? —_ ps = => 


than the beryllium alloys, it seemed probable that the alloys containing titanium would retain their 
hardness to a greater degree and for a longer time, when heated, than those free from titanium. Some 1.52 0.95 * 72 35.0 
periments were therefore carried out to show the softening effect of temperature and time on some 
of these alloys after they had been heat treated to give maximum hardness. The first tests were made 1.10 600 72 33.6 
m small sections of castings from heats 47, 49, and 50, that had been hardened by various experi- 1.01 115 0.25 72 29.0 
nental treatments to within the following range of Rockwell E hardness numbers: 0.52 24 39.6 


eat 47 (1.52% Be) edd to 118 035 066 037 1600 950 24 303 
Wat 49 (1.52% Be, 0.95% Ti, 0.3% Si) AUB to 15 O11 0.51 1.15 1600 4 648 


Heat 50 (1.5% Be, 1.2% Ti) 116 to 117 
Four pieces from each heat were given the following treatments, respectively: 4 days at 600 deg. F., Table ~~" 4 yd phy oy aes Alloys 


l day at 750 deg. F., 4 days at 750 deg. F.. and 1 day at 900 deg. F. Those given the last Tenspinn Demnwatve—Deo. 

treatment were also treated again, after testing, for 3 more days at 900 deg. F. And those given 

the first treatment mentioned were also re-treated for 1 day at 1050 deg. F. The Rockwell E hard- _Alloy—(7%) 550 600 650 660 700 750 750 800 850 900 950 
ness values obtained after these treatments are shown plotted in Fig. 1. This shows that the hardness © (1.0 Ti) - 15 94 104 95 
of the alloys 49 and 50, especially the latter, is maintained at higher temperatures more effectively 0. Si) 73 92 91 88 
than that of the plain beryllium-copper of heat 47; or in other words that titanium retards the soft- 47 (1.52 Be). 116 112 110 102 

sing of beryllium-copper on heating above the hardening temperature. Similar experiments were repeated 49 (1.52 Be, 

with full-sized bars on which the conductivity as well as the hardness could be determined, but with : 

these bars all the treatments on any one alloy were made with the same specimen, the effect thus a 104 114 112 108 

being cumulative from one treatment to the next. The results of these experiments are presented 

in Fig. 2. These results show that these beryllium alloys decreased in conductivity as well as hardness & Vt)... 112 

when they were overheated for considerable periods of time. The plain beryllium alloy, without 58 (1.1 Be)... 60 73 

titanium, was the best when tempered at 600 deg. F., but at higher temperature the hardness of the a 5 ae 

titanium-bearing alloys 49 and 50 did not drop as fast as that of alloy 47 without titanium. The 025 si) 85 905 95 102 102 96 
conductivity of the alloys containing both beryllium and titanium was inferior to that of alloys with 27 (2.0 Be)* 116 119.5 120 119.5 117 

wach element separately, but the conductivity of the beryllium alloy without titanium dropped more : 

rapidly on over-heating so that, after exposure to 900 or 1,000 deg. F., its superiority in conductivity * Note: The periods of time at each temperature for alloy 27 were only 3 
was negligible. Apparently the beryllium compound goes back into the solid solution at such temper-  hrs.. and they were cumulative, all the treatments having been made consecu- 
aures, while the titanium-silicon compound does not, since the conductivity of alloys containing only tively on the same specimen. 

the latter compound and no beryllium is improved by heating up to 1050 deg. F. The low conduc- 

tivity of alloy 59 with only 1 per cent beryllium is disappointing and seems to indicate that 

sch a small amount of the beryllium compound is not precipitated from the solid solution unless Table 3.—Rockwell E Hardness After Tempering Quenched Alloys 

some nuclei of the compound have already been formed by previous precipitation of part of a larger at Constant Temperature 

beryllium content. Tempering Time of Treatment, Hrs. 


, i —e — emp 
The function of titanium in beryllium-copper, as shown by these tests, seems to be the stabilization Alloy—(% ) des. . 5t06 12 24 35 48 96 


of the hardness at higher temperatures than could be endured, without softening by the plain beryllium- 

copper alloy. This might offer a considerable advantage in such parts as welder contacts where conduc- Be 02 si) 850 101 103 105 103 103 
tivity is essential as well as hardness on heating, or in springs that must maintain their original 47 (1. 52 Be) . = = A 4 a ne se 100 
properties at temperatures above 600 deg. F. Probably in the latter application it would be advan- 49 (1.52 Be. 0.95 Ti. . 

tageous to use more titanium than was used in the alloys discussed above, since low electrical 0.3 Si) 660 % 113 115 114 
conductivity would not matter, and the beryllium content also might well be increased up to 2 pe 50 (1.5 Be, 1.2 Ti) 660 110 113 113 116 

tent if the higher cost would not be objectionable. 27 (2 Be) 700 =118* 117.5* 115* 





120 T 
| 
9 2 } | “Note: These results were obtained from larger specimens; 
the specimen of heat 27 after the 35-hr. treatment had the 
following properties: 36.8 per cent conductivity; 86,900 
Ibs. per sq. in. yield point; 93,800 Ibs per sq. in. tensile 

















aI strength and only 0.5 per cent elongation. 
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Hardness of 
— hordened alloys | teat 47 ; | 
Ber reheating (4 days)’ ('doy) 47:152%Be quenched from 1550 deg F 
= a _ N 49+152% Be,0951\,03% Si, quenched 1550 and 730 deg F 
Heat 47° 1.52 I Be ' | N 50:15 ToBe, 12% Ti, quenched from 1550 ond 800 deg.F 
Heat 49= (52% Be, 095 %*Ti,O3 % Si. 59* 1.01% Be, 115% Ti, 025% Si, quenched fromm 1600 deg F 
Heat 50*15% Be, 1.2% Ti, a _ Deg.F. 609 600 600 700 B00 900 1000 

oe ae ee ee te Hours 4 16 7 7 4 

700 B00 300 1000 (100 Uisorter SC? 50° fo >r S9)(750for $9) 

Temperature of Reheating, Deg. F Consecutive Heat Treatments ——> 
9, Veg 
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Fig 1. Hardness of Hardened Alloys after Reheating Fig 2. Conductivity and Hardness after Consecutive Treatments 
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The nature and unique values of Tungsten 
being what they are, and knowledge of the 
metallurgical uses of Tungsten having recently 
advanced so much, the largest supplier of 
Tungsten to the metal-working industry has 
been prompted to bring out an authoritative 
treatise on the subject. The book here offered 
Both 


scientific and practical considerations are dealt 


is believed to answer that description. 


with, and procedures recommended, for best 


results. A copy of the book will be mailed on 


MOLY BDENU 
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request. Correspondence is invited concerning 


any use of Molybdenum, Tungsten, or Boron. 


AMERICAN Production, American Distribution, 
American Control—Completely Integrated 
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Sales Representatives: Edgar L. Fink, Detroit; H. C. 
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Lead-Bearing Steels 


Condensed from a Paper of the 
Iron and Steel Institute 


Studies were made of the mode of occur- 
rence of lead in leaded steels, using for the 
examination high-sulphur and manganese- 
molybdenum wrought steels and 0.25 C, 
1.0% Mn steel ingots. 

When lead is added to steel, it may occur 
in a segregated form towards the bottom 
of the ingot, or in association with inclu- 
sions in unsegregated material. It has been 
assumed that lead may also be present in a 
submicroscopic state of division, since it is 
insoluble or nearly so in steel. 

Microscopical examination of a leaded 
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high-sulphur steel showed the presence of 
monophase sulphides with only slight ten- 
dency to streakiness, and duplex oxide-sul- 
phide streaks somewhat more numerous. 
The presence of lead within the structure, 
either at the grain boundaries or within the 
grains, could not be detected microscopically. 

Samples of leaded manganese-molybde- 
num steel, acid open-hearth, were taken 
from slabs rolled from ingots. Segregation 
of the lead had occurred to a marked extent 
near the bottom of the ingot. 

Two types of massive streaks were found, 





the first containing (1) a mottled y 
matrix of metallic lead, (2) mixed y 
phide areas, gray and cubic, (3) mix 
oxide areas, gray and globular, (4) mixJ 
sulphide areas, gray and irregular, (5) » 
casional particles of free copper, and ({ 
many irregular-shaped particles of stg 
the second, vitreous and with no mewli 
lead, (7) a dark-gray matrix, proba 
mixed oxides, (8) irregular globules ¢ 
mixed sulphide, (9) gray needles havig| 
the appearance of sulphide, and (10) gry 
cubic particles of mixed oxide. 

In the case of the 0.25% C-Mn ste 
inclusions toward the outer surface of ty 
ingot were mainly small sulphides, m 
domly distributed, with occasional lap 
sulphide globules. Lead-bearing partids 
were evident at the periphery of the ip 
clusions. 

At a position beyond 1 in. from tk 
surface, the sulphides and silicates increas) 
in number and size. At the center of tr 
ingot, inclusions were similar to those 
yond 1 in. from the surface, with larg 
globules of silicate containing particles ¢ 
lead and oxide. 

During heating, segregated lead spurte 
out onto the surface of a billet at a ten. 
perature of 235 to 240 C. (450 to 460 F) 
An unsegregated billet showed lead exud 
tion at a higher temperature, 300 to 3ll 
C. (570 to 590 F.). Im the case of th 
ingot, lead was exuded at a still highe 
temperature, 325 to 330 C. (615 to 625 
F.), corresponding to the melting poim 
of lead. 


W. E. Bardgett & R. E. Lismer. Iron & Ste 
Inst., Paper No. 33, Mar. 1945, 13». 


Spindle Nuts of Zinc Alloys 


Condensed from 
“Zeitschrift Ver. deut. Ing.” 


The accuracy of the adjustment of m- 
chine tools depends in the course of tim 
on how long the accuracy of the spindle 
nuts is maintained—that is, on their ft 
sistance to wear. Such nuts were usually 
made of bronze. 

Experiments were made with many other 
alloys: red brass, special bronze (57 G, 
33.5 Zn, 2 Al, 1.2% Mn), copper alloy with 
aluminum and iron, aluminum alloy with 
copper and magnesium, special lead brome 
(12 to 14% Pb), special cast brass, alumi 
num bearing alloy (2.1 Cu, 1.0 Mg, 10 
Mn, 0.7% Pb), two types of cast iron, five 
zinc alloys with aluminum and copper; als, 
one artificial resin hard pressed tissue 
material. 


The worst behavior was found in the 
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, in Stainless, Eastern craftsmen VALUABLE NEW 96-PAGE CATALOG...NOW AVAILABLE 

are experts in the intricate art of producing Stainless It’s a New Encyclopedia on Stainless Steels! Here's 

if Steel sheets of uniformly high quality and finish. You the Stainless “answer book” —a 96-page assistant val- 
uable to you in your daily work. Just off the presses, 


can specify Eastern Stainless with utmost confidence. 
this informative, illustrated volume gives authentic 


And when you are in need of technical advice con- ; ' —_ : 

information on modern applications of Stainless Steels 
in many great industries including your own. Also con- 
the answer. tains much technical data compiled by Eastern Stainless 


specialists. Be sure to send for your copy today. 
At Eastern Stainless, a competent staff of chemical, 
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metallurgical and engineering experts are prepared to 
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When you purchase and pay for Kenna- 
metal, our proprietorship in it ends. It is 
yours, to do with as you wish. You may use 
this tough, hard cemented carbide as the 
keen, durable cutting edge of economy-pro- 
‘moting tools, or insert it at critical points 
{| of a machine to minimize the effect of 
y abrasive wear— without entering into com- 
plicated agreements. 


If the use of Kennametal helps you per- 
fect an invention—the rights to that inven- 
tion, insofar as we are concerned, are 
completely yours. If the invention is patent- 
able, we neither ask, nor want, an interest 
in your patent merely because Kennametal 
is a key component. 


We have encouraged, and will continue 
to encourage, uninhibited use of Kenna- 
metal. The products shown on this page il- 
lustrate a few typical applications. The re- 
sourcefulness of America’s designers and 
inventors will constantly bring forth new 
devices in which the incorporation of Kenna- 
metal is indispensable to provide wear- 
resistance up to 100 times that of steel. 


To these creative people, in whose 
minds the material progress of society first 
takes form and substance, we extend the 
fullest cooperation of our engineering and 
metallurgical staffs, and the reassurance 
that— ''There are no strings attached 
to Kennametal.” 


SRIOR CEMENTED CARBIDES 


\M ETAL Puc., LATROBE, PA. 


































water-cooled, copper-poor chillmold 
alloy with 0.8 Cu, 2.3% Al, remaindg 
The results with nuts of cast iron dg 
strated clearly that the surface hardne 
the spindle should be adapted to the 
ness of the nut material to avoid attack 
the spindle. Great care should be exerg 
in the use of zinc alloys as only the q 
mold cast alloy with about 5 Cu and: 
Al and the drawn alloys with 129 
and 0.79% Cu were found satisfactory, 

The greatly varying behavior of the 
alloys is ascribed to the dependence of 
wear resistance on chemical composi 
and quite particularly on the structy 
these materials. The experiments have sh 
that the wear resistance of bronze cag 
exceeded by zinc alloys of proper cher 
composition and structure. 


Kurt Zwick. Z. Ver. deut, 
Vol. 87, Mar. 20, 1943, pp. 1555 
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Brittleness of Aluminum-Zinc Alloys 
Condensed from “Comptes Rendus’ 


In a series of experiments, the auth 
found that the spontaneous intercrys 
fracture which had been observed to oeg 
in aluminum-zinc solid solutions in fatig 
tests can also occur at ordinary temperat 
in the absence of any outside forces. 

This intercrystalline brittleness can 
ascribed to a precipitation of a consti 
from outside the solution on the g 
boundaries taking place in the aging proces 
If, however, aging is taking place in a vac 
uum, the fine cracks which appear on th 
surface in aging in air are not visible. If 
such an aged specimen is then subjected 
a tensile test, the fine cracks and gliding 
lines appear at once. 

This fact is taken to prove that inter 
crystalline disintegration during hardening 
is caused by either exterior forces or by the 
corrosive intergranular action of oxygen o Jimme 
humidity. 


: 
G. Chaudron, J. Hérenguel & P. Lacombe. Compt Stait 
Rend., Vol. 218, Mar. 6, 1944, pp. 404-406 
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Metallic Surfaces and Flow Effects }...ce: 


Condensed from For 
"Zeitschrift fiir Metallkunde”’ 


In the study of destructive phenomena Yor 
on metallic surfaces caused by turbulent tion 
flow processes, it has been observed that 
besides mechanical stresses, chemical influ- t, N 
ences also play a part. For instance, many . 
materials, plain and alloy steels, aluminum t Wi: 
alloys and bronzes, showed colorizing, tem- 
per colors on their surfaces when subject 
to cavitation tests. 

Tests made in a cavitation chamber pfo- 
duced, with pure or turbulent flow (of sweet 
water), the most brilliant colors in sted! 
bronze (composition about 58 Cu, 35 Za, 
3 Ni, 1 Al, 1 Fe, 20% Mn), and in unalioyed 
and low alloy steels. Silumin showed this 
phenomenon to a lesser degree, and it was 
not observed at all in non-rusting steels and 
in a special copper-aluminum-silicon bronze. 
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A pioneer stainless distributor, Frasse ware- 
: fxs stainless steel sheets, bars, pipe, wire and 
ag in wide size and type ranges. Augmented 
‘fks—more than doubled to serve war needs— 
‘limmediately available for your applications. 

Stainless is a major Frasse service, complete 

experienced engineering personnel. Frasse 


sare prime, first quality, to Army and Navy 


Convenient government inspection facili- 
..certifications quickly available. 
For Stainless Steel, call, write or wire Frasse 
. Your inquiries and orders will receive every 
_ fition. Peter A. Frasse & Co., Inc., 17 Grand 
RL New York 13, N. Y. (Walker 5-2200) 
| Wissahickon Avenue, Philadelphia 29, Pa. 
dliff 7100 — Park 5541) + P. O. Box 946, 
Ilo 5, N. Y. (Washington 2000) + Jersey 
‘Hartford + Rochester + Syracuse +» Baltimore 
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As an alloying agent for ferrous and non 
ferrous metals, CERIUM* will assume great 
importance in post war metallurgy. 


Current research indicates that the indus- 
trial possibilities of this useful element are 
vast and the surface of our knowledge has, 
as yet, scarcely been scratched. 


Investigate CERIUM 


*CERIUM STANDARD ALLOY 


Containing 45-50% Cerium — Balance 


principally rare earth metals. 


PV ive l deli (+) +) (= 
CERIUM MASTER ALLOYS 


with 
ALUMINUM «+ CARBON + COPPER + GOLD 
IRON + LEAD + MAGNESIUM +*© MANGANESE 
NICKEL . SILICON . SILVER . TIN 


OTHERS ON REQUEST 
The Source for Facts about Ceriauu 


CERIUM METALS 
CORPORATION 


522 FIFTH AVENUE 





NEW YORK 18,N_ Y 





Such temper colors can be caused by yy 
thin gas, liquid, glass, or oxide layers, Ty, 
can originate by pure water flow and 
heating in the atmosphere as a consequey 
of the interference of the light reflected fp 
the inner and outer surfaces of the layg/ 
The temper colors require a certain tig 
for their formation. 

The occurrence of temper colors dogs y 
necessarily mean that they are the effec, 
higher temperatures, as they can be pre 
duced without them by chemical actin 
These very thin films are a certain protect 
against corrosion, but as they are eq 
broken, corrosion begins sooner or lay 
and can finally lead to the so-called corrosig 
fatigue fracture. 

The corrosive agents (liquids or gasy 
are determining for the structure and thid. 
ness of the temper colors and oxide film 


—Max Vater. Z. Metallkunde, Vol, x 
Feb. 1944, pp. 384 


New Thermocouple Alloys 


Condensed from 
“Zeitschrift fiir Metallkunde” 


A new thermocouple consisting of tw 
alloys of nickel with different copper co. 
tents (between 0 and 30%) is made of 
electrolytic copper and electrolytic nickel. 
The two metals are melted in a vacuum fur. 
nace with 1% Mn addition, drawn into wire, 
and annealed in air at 1000 C. (1830 F) 

Between —50 and +20 C. (—58 and 
+68 F.) such alloys have practically nm 
thermal potential against each other, so tha 
if the place of comparison, #.e. the joist 
with the normal leads, is kept within this 
temperature range, no additional thermo 
voltage adds to the potential of the ho 
joint. The latter temperature may be read 
at the measuring instrument without cor 
rection. 

The millivolt-temperature curve is prat- 
tically linear between 300 and 800 C. (570 
and 1470 F.), and deviates only slightly 
from it till 950 C. (1740 F.). Art 800C, 
the couple gives 12 millivolts, at 300 C, 
2 millivolts. 

—H. Thomas. Z. Metallkunke, Vol. % 
June 1944, pp. 140-14 


Machinability of Steel 


Condensed from “Transactions” of the 
American Society of Mechanical Engineers 


The present tendency to judge machin- 
ability by tensile strength, yield stress, Brinell 
hardness or reduction of area, separately, is 
not satisfactory. Two steels with equal hard: 
ness or equal tensile strength or equal yield 
stress may not have the same machinability. 

A statistical analysis of the results of 
tensile tests shows that there is a smooth 
curve relating the 0.2% yield stress/ten- 
sile strength ratio to the reduction o 
area/elongation ratio. So, with constant ten 
sile strength, the yield stress ratio and, there- 
fore, the yield stress increases with increasing 
deformation ratio. Therefore, it is evident 
that the correlation of machinability with 
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Alloy Steels 
For Tools Like These: 
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Maany millions of dollars and man- 
hours are poured into the produc- 
tion of planes, tanks, tractors, and 
other equipment for our armed 
forces. Most of us marvel at the 
speed with which they roll from as- 
sembly lines ... at the grim effi- 
ciency with which they do their 
work. 

And yet, despite the miracles of 
mechanized production lines, these 
engines of war could hardly be pro- 
duced without the aid of hand-held 
service tools ... socket wrenches, 
open-end and crescent wrenches, 
wire-cutters, pliers, and many, 
many others. 


These tools, needed in vast quan- 







Photo courtesy Elastic Stop Nut Corp, 


tities, are of course made of steel — 
to standard as well as individual 
specifications. Much of this steel 
(for both drop forgings and upset 
forgings) is being supplied by Beth- 
lehem in bar form. Large tonnages 
will also be needed for similar tools 
in the postwar era. 

The uses of Bethlehem alloys 
range from the tool kit to the giant 
bomber and the battleship. If you 
have a problem, large or small, in- 
volving special-alloy steels, feel free 
to consult with our metallurgists. 
Their services are at your disposal, 
both now and after the war. 


Bethlehem Steel Company, Bethlehem, Pa. 
Bethlehem Steel Export Corp., New York City 
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@ Hitherto the distribution of O.F.H.C. 
‘a Copper has been restricted to cer- 
tain special end uses such as 
electronics. 


3 @ O.F.H.C. Copper and a few special 
; dilute alloys thereof are now avail- 








able for most uses. 


THE AMERICAN METAL COMPANY, LTD. 


61 Broadway, New York, N. Y. 





TTRITIM TOT T SPECIFY THIS PEARLITIC IRON ALLOY 
It Has the Properties 
of Certain Worked Steels 


Z-Metal is the superior metal for such parts as: 


AUTOMOBILE 
Axle housings, cam shafts, crank shafts, differential 
housings, truck housings, etc. 


RAILROAD 
Carry irons, hinges, brackets, spring retainers, brake 
shoes and heads. 


MACHINERY 

Gears, cranks, levers, links, sprockets, rolls, nozzles, 
cams, rods, brackets, spiders, jack bodies, rocker 
arms, universal joints, etc. 


TOOLS 
Wrenches and wrench handles, hammer heads, 
clamps, shears, snips, etc. 





In fact, wherever maximum strength coupled with 


DUCTILITY minimum weight and high machinability is desired, 
HARONESS STRENGTH Z-Metal should be investigated. In writing for further 
information, tell us about your product. 









Maximum strength with 


“minimum. w: yor ‘(Near you there is a qualified 
«Mentone caste *— ilicensed Z-Metal Foundry 
® High machinability + equipped to produce the part 
© Low finishing costs or parts you desire in any 
© Selective hardenability volume. We'll be glad to give 
© Maximum density with = you the names of Z-Metal 

minimum porosity , Licensed Foundries.) 


* Corrosion resistont = ss 


FERROUS METALS CORPORATION 
' 36 W. 44th St.,..... New York 18, N. Y. 
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any of these four properties individually yy 
lead to erroneous conclusions. 

A correlation of the yield stress/teng, 
strength ratio with the Taylor speed (y,~ 
cutting speed for a tool life of 60 min j;, 
a Taylor-type test) shows that there jg, 
family of curves of the same tensile strengy 
but different yield stress ratios. For a sets 
of steels with the same tensile strength, th 
cutting speed increases as the yield str 
ratio increases up to a yield stress ratio ¢ 
0.5; as the yield stress ratio increases beyon; 
this amount, the curve descends and agai 
becomes 0 at a yield stress ratio of 1.0. Ty 
curves have approximately the same shay 
for all tensile strengths. The relation j 
expressed mathematically and in graph 
form in the paper. 

Variations in chemical composition 4 
not influence machinability, provided tk 
steels can be heat treated to the same tensile 
properties. However, free machining ste¢; 
with additions of lead, sulphur, phosphorys 
or selenium are exceptions, and must 
coordinated as such. Cold-worked steels o 
the same tensile strength but different yield 
stress ratios may be coordinated. It is wel 
known that this cold working increases the 
machinability as well as the tensile strength 
and yield stress ratio. 

Steels cold worked to the same tensile 
strength but with different yield stress ratios 
will show increasing machinability with ip. 
creasing yield stress ratio. However, the 
higher the yield stress ratio of the sted 
before cold processing, the less the increase 
in machinability to be expected, while cold 
working becomes impractical or technically 
impossible. 

In order not to confuse the concept of 
machinability, it has to be remembered that 
it is a different matter when the speed of 
machining is the primary object and sur. 
face finish secondary. In the first case, it 
is desirable to have a lower yield stress ratio 
than in the second case when the material 
has the same tensile strength. Cutting speed 
variables also influence the surface finish; 
the higher the permissible speed, the better 
the surface appearance. 


E. J. Janitzky. Trans., A.S.M.E., Vol. 6 
Nov. 1944, pp. 649-652 


Cladding Aluminum Alloys 
Condensed from “Chemisches Zentralblatt’ 


In a study of corrosion resistance, the 
changes occurring in the hot treatment of 
aluminum-copper-magnesium alloy sheets 
with plated-on layers of aluminum-magne- 
sium-silicon alloy and of aluminum of dif- 
ferent degrees of purity were investigated. 
The most important change is the coppef 
diffusion; its depth of penetration was de- 
termined as a function of annealing tem- 
perature and duration, with the result that 
in the aluminum plating the diffusion 1s 
faster at the grain boundaries, while in the 
aluminum-magnesium-silicon alloy the dif- 
fusion advances uniformly. Methods for 
investigating the diffusion process are ¢X 
plained by a series of micro-pictures. j 

In the cold-precipitation hardened cone 
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Metal Spraying Processes 


Greatly Extend Industrial 
Uses For Copper Alloys 





Metal spraying has been known for about 
40 years yet it is only within the last ten 
years that its importance to industry has 
been recognized. Because of the shortage 
of critical war material and manpower, 
metal spraying for repairing worn equip- 
ment and, for securing surfaces with the 
desirable qualities of the more expensive 
metals has greatly increased. What its 
possibilities will be in the postwar period 
depends upon the imagination and the engi- 
neering abilities of the enterprising firms 
who comprise the metal spraying industry. 


For those who are not too familiar with 
metal spraying, briefly, this method con- 
sists of feeding metal wire into a portable 
type spray gun which first melts the end 
of the wire by means of an oxygen-gas 
flame and then atomizes the molten metal 


blows it out in the form of a fine, dense 
spray. Upon reaching the surface, the par- 


by means of a blast of compressed air which | 





but is not recommended for brass, bronze 
or steels containing nickel. 

The wire used may be brass, bronze, 
copper, silicon bronze, aluminum bronze, 
aluminum, lead, tin, iron, zinc, cadmium, 
babbitt, nickel, various types of steels, 
monel, stainless, etc. It is possible, there- 
fore, to build up worn surfaces of shafts, 
bushings, propellers, in fact most any pieces 
of equipment, with the same or with a 
superior metal or alloy surface. Small parts 
which cannot be economically sprayed by 
hand can be sprayed in a tumbling barrel. 

An important application has been to 
use metal spray for corrosion protection— 
pure aluminum on duralumin sheets or 
castings for airplane construction and zinc 
on steel to replace hot galvanizing. Bronze 
on steel powder tanks is applied to prevent 
the danger from sparking. Copper on car- 
bon brushes, soldering surfaces of tin on 
glass, stainless steel on carbon steel are 





Two stages in the production of pistons used on landing gear of P-47 aircraft, following 
spraying with bronze. The left piston is rough machined and later given the required 
high finish, with oil grooves, as shown in the view at the right. 


stantly and key themselves into the base 
metal. Although the sprayed metal coats | 
the object, the finely divided metal droplets 
do not adhere to it as is the case with 
brazing. To obtainastrong mechanical bond | 
it is necessary to prepare the surface to | 
produce a multiplicity of minute keys or 
locks for holding the sprayed molten metal 
firmly to the surface. This is accomplished 
by several methods such as (1) a special 
machining or rough threading operation, 
(2) roughening or blistering the surface 
by electric arcing, or (3) by blasting with 
sand or steel grit. Rough threading pro- 
vides a satisfactory surface for steel shafts | 


ticles of sprayed metal chill almost in- | 


other common applications. Metal spray- 
ing is also used to impart a tough surface 
to parts subject to wear, thus eliminating 
the necessity of making the entire unit 
from a hard-to-machine or more expensive 
material. Sprayed metal is also used for 
decorative purposes and takes the standard 
metal finishes. 

An interesting application of metal 
spraying, as a manufacturing process, is its 
use for making bronze faced pistons for the 
Aerol Landing strut used on fighter planes. 

Neo Mold Company of Cleveland, Ohio, 
designed comparatively light steel blanks 
and sprayed them with Bridgeport bronze 
to a thickness of about 0.045” on the bear- 








ing surface. This is first rough machined, 
then highly finished with oil grooves. 
Originally strut pistons were made from 
bronze castings, and each weighed about 
seven pounds as compared to about three 
and one-half pounds for the steel with the 
bronze bearing surface. The chief advan- 
tage is that the bearing qualities of bronze 
are combined with the strength and rigidity 
of steel. Since sprayed metal has an ex- 
tremely fine porosity, the sprayed bronze 
absorbs and retains oil and becomes self- 
oiling after short use. 


This method is being applied to all types 
of pistons for compressors and pumps and 
has fine postwar possibilities. One interest- 
ing application is bronze sprayed on alumi- 
num to produce an extremely light, ma- 
chineable oil bearing that is long wearing. 
Another interesting application of bronze 
spraying is the restoration of large bronze 
paper mill rolls worn and corroded in a 
number of places between perforations. 


Maintenance Applications 


Mostly, however, metal spraying is used 
for repair purposes, salvaging and main- 
tenance. Another important application for 
metal spraying is designed to prolong the 
life of equipment subjected to high anneal- 
ing temperatures. Salt pots, annealing 
boxes and furnace equipment have been 
treated successfully to increase service life. 


Not all alloys in the form of wire are 
suitable for use in metal spraying because 
it is necessary that the sprayed molten 
metal take the form of tiny balls of metal 
and not break up into fine dust after it 
leaves the spray gun. All Bridgeport weld- 
ing bronze alloys, also possess the necessary 
qualifications for use in metal spraying 
because they are specially prepared so that 
they are free from oxides which are harm- 
ful. Micrographs of sprayed metal show 
that it is made up of tiny particles which 
are flattened and interlocked. The strength 
and ductility of the sprayed metal is gov- 
erned by its physical make-up and not by 
the physical properties of the wire before 
it is sprayed. There are a number of addi- 
tional copper-base alloys, which when proc- 
essed properly, can be used for special 
applications. Here much help as to the 
selection can come from our metallurgical 
laboratory staff. 


Manufacturers of spray guns and ac- 
cessory equipment have made much prog- 
ress in the art of metal spraying. Better 
methods of surface preparation are con- 
stantly being developed to increase the 
strength of the mechanical bond between 
the base metal and the sprayed material. 
Improvements are also constantly being 
made in the spray gun itself in the use of 
multiple gun setups and in devices to per- 
mit automatic operation without sacri- 
ficing quality. Metal spraying, of course, 
has its limitations. The industry looks 
forward to the day when metal spraying 
will be commonly used as one of the 
necessary operations for manufacturing 
machinery, equipment and the countless 
everyday articles. 














CAUSES OF CORROSION 


This article is one of a series of discussions 
by C. L. Bulow, research chemist of the 
Bridgeport Brass Company. 


REDUCING THE HOT WALL EFFECT 


As previously stated, the rate of corro- 
sion is increased by high local temperature. 
This is illustrated by the curve shown in 
figure A. As low a temperature as possible 
should be maintained, and uninterrupted 
heating kept down to a minimum. In addi- 
tion, all possible steps should be taken to 
prevent the repeated formation of bubbles 
of gas in the same location either by con- 
stantly shifting the point of bubble forma- 
tion or where feasible by removing the dis- 
solved air or gas from the liquid before it is 
heated. The deposition of foreign material 
on the metal surface should be avoided. 

Sometimes it is very difficult to take the 
steps necessary to prevent the hot wall 
effect from accelerating corrosion. There 
are, however, a number of instances where 
a consideration of the mechanism of the 
acceleration of corrosion by the “‘hot wall 
effect” has resulted in a marked decrease 
in the corrosion rate. For example, in shell 
and tube type heat exchangers a corrosive 
cooling water passing through a metal tube 
with only a slightly corrosive hot liquid 
on the outside may fail prematurely. On 
the other hand, a tube of the same compo- 
sition but with the hot liquid passing 
through the tube and cooling water flowing 
around the outside of the tube will have a 
normal life. In this instance the rapidly 
flowing water prevents both the formation 
of bubbles of gas and the deposition of 
certain types of foreign material. 








EFFECT OF TEMPERATURE ON RATE OF 
CORROSION OF ADMIRALTY METAL IN 
3% SODIUM CHLORIDE SOLUTIONS 
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Duronze III Adds 
Dependability to D.C. Brake 
Adjustment Parts 


With increased knowledge resulting from 
experience in the manufacture of equip- 
ment, much of which is designed for auto- 
matic operation, designers find it necessary 
to constantly change metal specifications 
to meet higher engineering demands. Ma- 
terials long considered satisfactory are be- 
ing discarded for newer materials which 
possess superior properties. Engineers want 
dependability, freedom from rusting, ease 
of operation, reduced maintenance and 
longer service life. The modern trend, there- 





View of D. C. Shoe Brake showing Duronze 
brake adjustment screw at top and Duronze 
torque adjustment screw at right. 


fore, is to subject every component part to 
a searching examination, to eliminate hid- 
den weaknesses. By eradicating the ‘‘weak 
link,” so to speak, products are given a 
longer lease on life. 

The D.C. shoe brakes manufactured by 
the Clark Controller Company are designed 
for crane hoists, general mill auxiliaries 
and similar applications where it is neces- 
sary to stop a D.C. motor quickly and 
smoothly and to hold the load when the 
driving motor is de-energized or power fails. 

Duronze III, a silicon aluminum bronze 
is specified for two critical parts of these 
brakes—the adjustment screw for lining 
wear and air gap, and the torque adjust- 
ment screw. 

Duronze III is admirably suited to 
these exacting tasks because of its com- 
bination of engineering properties...high 
strength (85,000 psi in the annealed condi- 
tion, 90,000 psi as a hot forging); excep- 
tional corrosion resistance; good wear re- 
sistance; low coefficient of friction when 
in slow moving contact with most other 
metals and alloys. From the manufactur- 
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NEW DEVELOPMENTS 











This column lists items manufactured 
or developed by many different sources. 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


Metal Pouring Control for pouring opera. 
tions in foundries is provided by a photo. 
electric control, it is claimed. A single operator 
at a remote station can control pouring of 
several ladles simultaneously by pushing a 
button on the control. No. 619 


A Portable Pyrometer weighing only 134 Ibs, 
is claimed particularly adapted to reading the 
temperature of molten copper, brass, bronze, 
and other copper alloys and non-ferrous 
metals. Accurate readings can also be taken of 
hot air, liquids, and hot surfaces. No. 620 


A New Chucking Grinder is designed to 
handle external and internal cylindrical and 
conical surfaces, generated or formed spher- 
ical external and internal surfaces and gener. 
ated or formed annular surfaces. The con- 
struction is said to incorporate features that 
result in accurate finish and low production 
costs. No. 681 


A Surface Grinder incorporating a new 
“five-in-one” hydraulic control valve is re- 
ported to provide increased speed, efficiency, 
simplicity of operation and greater accu- 
racy. Crossfeed action can be controlled in 
infinite settings for 0.004 to 0.200 depend- 
ing on the work. The simplified controls 
are claimed to measurably improve finishing 
operations. No. 622 


A White Finish designed to be electroplated 
directly over brass, copper, German silver, 
nickel and ferrous metals is claimed to impart 
the beauty and durability of a precious metal 
finish. Only equipment required is a steel 
tank which serves both for the plating bath 
and as the anode. Average plating time for 
decorative finishes is one minute. It is claimed 
soldering and welding can be performed on 
this finish. No. 623 





er’s standpoint this alloy is desirable be- 
cause it hot forges readily and machines 
from 50 percent to 75 percent as fast as 
free cutting brass rod. 

Duronze III and the other Bridgeport 
engineering alloys furnish an opportunity 
for alert design engineers to improve their 
metal specifications and thus make their 
products better. Write for Bridgeport’s 
revised Duronze Manual—80 pages of the 
latest specifications and other data with 
suggested applications for five Duronze 
engineering alloys. 





PRODUCTS 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze, 
for stamping, deep drawing, forming 
and spinning. 


CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat 
exchangers, oil refineries, and process 
industries, 


PHONO-ELECTRIC* ALLOYS— 
High-strength bronze trolley, messen- 
ger wire and cable. 


WELDING ROD—For repairing 
cast iron and steel, fabricat- A 
ing silicon bronze tanks. Sum 


LEDRITE* ) 
making automatic screw 
machine products. 


OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 


ROD— For 


Established 1865 


- BRIDGEPORT 


BRASS, BRONZE, DURONZE 


WIRE—For cap and machine screws, 
wood screws, sivete, bolts, nuts. FABRICATING SERVICE DEPT. 
DURONZE ALLOYS—High- 
ON strength silicon bronzes for 
“B 4 ee corrosion-resistant connectors, 
Bridge marine hardware: hot roiled 
8eP rt sheets for tanks, boilers, 
heaters, flues, ducts, flashings. 


COPPER WATER TUBE. 


—Engineering staff. 
BRASS AND COPPER PIPE 


Note: Bridgeport products are 
supplied in accordance with exist- 
ing priority regulations 

*Trade name. 
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for Shafts 


<n this sprocket drive pinion shaft. It 
transmits power from the transmission 
to the tracks of an International Crawler 
Tractor. It must be tough and durable to 
stand up under the strain of tractor opera- 
tion and yet it must be machined to close 
tolerances. A tough production problem ? 

Not for Sulphite-Treated Steel. 

Here is a metal that sacrifices nothing in 
strength and durability but is far more 
machinable than ordinary steel of equal 


MACHINABLE 


EE 


_ that Drive Tractors 










strength. It is successfully used in all kinds 
of products, from crankshafts to shells. In 
every case machining operations are made 
easier, faster and at lower cost. Tool life 
is increased as much as 200%, saving both 
time and labor. 

Your product may be one more applica- 
tion for this machinable steel. Let our sales 
and metallurgical staffs investigate the pos- 
sibilities of solving your production problem 
with Sulphite-Treated Steel. 


WISCONSIN STEEL COMPANY 


180 North Michigan Avenue 


Chicago 1, Illinois 
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ISCONSIN suceuite-treated STEEL 











SAFELY 


CLEANING 
ZINC BEFORE 
CHROMATING 


Unless the surfaces of the zinc 
alloy die castings, zinc plated 
parts, galvanized or other 
products on which you are 
using the Cronak process or 
similar chromating techniques 
are first made chemically 
clean, it is impossible to obtain 
a satisfactory, uniform and 
lasting finish of the desired 
corrosion-resistance. 








































Grease, shop dirt and similar 
foreign matter must FIRST be 
removed ...and here is 
where specialized Oakite 
materials and procedures will 
prove unusually effective. Not 
only do they RAPIDLY, com- 
pletely rid zinc surfaces of 
these accumulations, but they 
do the job SAFELY . . . leave 
zine coatings unharmed. A 
trial will convince you that 
they are QUICK-ACTING, 
easy-to-use..-economical, too. 


Send for FREE Data! 


For FREE data PLUS helpful 
Oakite Technical Service on 
this and all your other produc- 
tion cleaning, write today... 


OAKITE PRODUCTS, INC. 
30H Thames St., New York 6, N.Y. 
Technical Service Representatives Located in All 
Principal Cities of the United Stotes ond Conede 


OAKITE By 
Dnecialized cleaning 


MATERIALS &@ METHODS FOR EVERY CLEANING REQUIREMENT 
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tion the corrosion of the aluminum plating 
is characterized, due to the irregular copper 
diffusion, by a kind of microhole erosion, 
while for the hot-precipitation hardened 
condition a copper-rich phase is precipitated 
in the core and diffusion zone, provided the 
copper content is high enough. The inter- 
crystalline corrosion connected with it leaves 
broader channels in the aluminum plated 
layer than in the silicon alloy layer. . 

The corrosion resistance of the solid 
silicon alloy plating material was found 
to be relatively high, and is changed very 
much by hot-precipitation hardening, so 
that such platings can be used in this 
condition without objection. 


—H. J. Seemann & M. Dudek. Korrosion u. 
Metallschutz, Vol. 19, June 1943, pp. 165-169; 
as abstracted in Chem. Zentr., 

Vol. 115, I, No. 4, pp. 242. 


and slow cooled. Iron and cobalt sho. 
a very distinct effect of precipitation 7 
nomena on tensile strength, elongating) 
bending number and creep strength; anh 
alies in grain size are also ascribed to ty 
occurrence of precipitations. 

In zinc-nickel alloys, the changes by me 
cipitation processes are restricted to 4, 
fatigue bending strength. In the cag , 
manganese, no reliable explanation for ty 
property changes can be given becaug , 
the strong tendency to crystal segregatio 

While the dependence of solubility 
nickel in zinc on temperature shows ; 
normal behavior, iron and cobalt shy 
irreversible changes of solubility analogn, 
to the solubility of titanium in aluminy, 
These irreversible changes of solubility my 
be considered as the reason for the strom 
influence on creep strength. , 

On the basis of favorable laboratory tes, 
zinc-iron alloys were tested on a commer 
scale. Billets with 0.1 and 0.25% Fe coy 
very well be rolled and drawn to wire. Th 
mechanical properties are at least as goo 
as those of the usual alloy Zn-Al; creep 
strength is many times better. 

Short-time heating to higher tempen. 
tures, heating of long duration to mediyn 
temperatures, and the corrosive effect o 
steam do not change the favorable behavig; 
of zinc-iron alloys. By replacing the s0 fx 
used alloy Zn-Al by zinc-iron alloy, alumi. 
num can be saved. 

Frank Pawlek. 


Iron in Zinc Alloys 


Condensed from 
“Zeitschrift fiir Metallkunde”’ 


Zinc alloys with iron, cobalt, nickel and 
manganese in the range of 0.005 to 1% 
were investigated with respect to their me- 
chanical properties. The specimens were 
cast in a water-cooled chill mold, worked 
in this condition and partly after tempering 


: . Z. Metallkunde, Vol. ¥ 
at temperatures close to the melting point, 


May 1944, pp. 105-il) 


NOTE 
«Proper Melting Decrease: 
Foundry Losses,’’ contain 


interesting data. Also, th: 
booklet, ‘“‘Nonferrous Inge 
Metals of Today.”’ Writ 
for beth of these. They 
are free. 


Send for booklet 
“INGOT METALS 
OF TODAY” 


16 STANDARD INGOT 
METALS BY AJAX 


Ajax Tombasil 
Ajax Plastic Bronze 
Ajax Anti-Acid Bronze 
Ajax Phosphor Bronze 
Ajax Red Grass Ingots 
Ajax Manganese Bronze 








Notice how the 
arrows on the 


W.P.B. chart 





Ajax High-Tensile point to the 
Manganese Bronze right. . . . They 
Ajax Golden Glow Yellow show how alter- 
Brass native materials 
Ajax-Hamilton Gear Bronze currently  avail- 


creased use of secondary ingots. 


able can be util- Sometumes 
great ingenuity is called for, yet remember 


4jax Nickel-C 50-50° 
, — . ized by foundry- 


Ajax Manganese Copper 





men as now - is: 
Atm Aieeinee Aieys mitted by tl The first er for scientific control of 
Ajax Phosphor Copper designers. The ingot metal was set up by Ajax 46 years 
Ajax Silicon Copper purpose is to ago. The result has been meta! and prac- 
Ajax Nickel Alloys conserve i tical technical follow-through in which Ajax 
Ajax Phosphor Tin metal at the increases your production by reducing re- 
mine through im- jects. 


METAL COMPANY 
PHILADELPHIA 


AJAX 


ESTABLISHED 1880 


ASSOCIATE At ELESTAUERMNG CONE, Ne Nes fey cn a 
. Ajax- up High Freq ion Furnaces 
COMPANIES: AJAX ELECTRIC CO., INC. The Ajax-Hultgren Electric Salt Bath Furnace 


juminum Melting induction Furnaces 
AND ALLOYS 


AJAX ENGINEERING CORP. Ajax-Tama-Wyatt 
METALS 


JU! 

































125,000 tons 
70% of the total 
































THE SWITCH IS,TO DIE CASTING 


... and zinc is the preferred alloy base 


Although tonnage figures have not been 
available since 1941, the evidence is ample 
that die casting, as a process, has definitely 
replaced higher costing, more manpower 
consuming methods of fabrication. In count- 
less peacetime products, die casting will 
play a role of major importance because 


briefly —it answers industry’s need for ac- 


* Die Casting is the Process . 


curate, high-speed, low-unit labor produc- 
tion of repetitive parts. 

In war as well as peace, die casting has 
proved itself beyond the shadow of a doubt 
—just as zinc has proved itself as the ideal 
alloy- base. The figures shown above tell 
their own story, and the ratio of zinc will 


probably increase in the postwar period. 


. . Zinc, the Metal —Bunker Hill, the Preferred Zinc a’ 


ST. JOSEPH LEAD COMPANY 
250 PARK AVENUE: NEW YORK 17: ELdorado 5-3200 
Eastern Sales Agents 


SULLIVAN MINING COMPANY 


KELLOGG, 


IDAHO 


Sales Office for Pacific Coast 





BUNKER HILL 99.99+% ZINC 
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Phenolics—Most Widely Used Plastics 


Condensed from “Purchasing” 


Phenolics or phenol formaldehydes were 
the first wholly synthetic heat setting resins. 
They are available as molding and laminat- 
ing materials and are used in manufacturing 
bonding materials, adhesives, varnishes, 
paints, and for castings. 

A wide variety of fillers are used in the 
molding materials. The general purpose 
type with a wood flour filler has good elec- 
trical properties, good wearing properties in 
ordinary applications, good heat resistance 
(up to 340 F.), and is amply sturdy for 
good serviceability. It is impervious to weak 
acids and organic solutions, but is slightly 
affected by weak alkalis. It is the type used 
for intricate shapes and transfer molding. 
For shock resistance, as in telephone 
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handsets, a cotton flock or fabric filler is 
used. The impact strength is two to 20 
times that of the general purpose phenolics, 
but it is generally not suitable for preform- 
ing or blanking. Chopped rag or canvas 
filler is used if strength is important. 
Mineral fillers are used for the best elec- 
trical and heat resisting properties. A mica 
filler gives heat resistance, high dielectric 
strength, high resistivity, low power effect 
and low water absorption. With an asbestos 
filler, the phenolics have the highest heat 
resistance (up to 450 F.) of any plastics 
except the new silicones. Moreover, the 
asbestos filled phenolics have a low thermal 
coefhicient of expansion, resistance to water 
and high dielectric properties. A combina- 









tion of asbestos and graphite is used fy 
resistance to both water and heat. 

Special fillers are used for special py, 
poses. Wood flour and graphite are ugg 
for a combination of strength and resistang 
to water. Rags and graphite or cotton flog 
and graphite are used for resistance to frig 
tion. Other special fillers are used whem 
high finish, good chemical resistance, em 
are desired. Phenolics with no filler ap 
difficult to mold but have unusual hardneg, 
heat resistance, dielectric strength and & 
mensional stability. 

Remarkable progress has been made ig 
phenolic laminates. Fiber glass laminaty 
are available with 30,000 p.s.i. tensile 
strength and heat resistance up to abow 
400 F. Another product, not yet comme. 
cial, is fiber glass-cotton laminate with 80, 
000 p.s.i. tensile strength. Phenolic mold 
ing board sheet has ten to 12 times th 
impact of the general purpose material. 

The term cast resins applies to pure resins 
in standard forms and products so molded 
by the resin manufacturers and a few com. 
panies who specialize in this type of work, 
Casting resins refer to thermosetting resins 
with a special accelerator so they can bk 
readily cast in a short time at a low 
temperature. 

There is a question of postwar competi. 
tion with the polystyrenes that permit the 
lowest cost injection molding with fast pro- 
duction, and have an almost unlimited color 
range (phenolics are brown to black), and 
many of the advantages of phenolics except 
heat resistance, flammability and satisfactory 


use of inserts. 
—G. E. Henry. Purchasing, Vol. i, 
May 1945, pp. 75-79. 


New Quick-Cooling Thermoplastic 


Condensed from “Plastics” 


A new material made by combining 
ceramic and thermoplastic ingredients pos 
sesses properties making it of great value 
for profile blocks, master checking fixtures, 
protective coverings, molds for casting other 
materials, etc. It is 100% reclaimable, can 
be cast by pouring, brushing, spraying, of 
dipping, without shrinkage, expansion, ot 
warpage, and can be sawn, sanded, or drilled 
like wood. When cured, its compressive 
strength reaches 15,000 p.s.i. It is produced 
under the name Plastiform. 

The composition can be melted or re 
melted at 240 F., has a flash point of 510 F, 
and cools quickly when cast. Individual 
casts have been produced in only 4 min. 
It is best melted in a double boiler of steel 
or iron, using oil in the bath. The plastic 
flows best at temperatures of 245 to 260 
F., and the temperature in the oil bath 
should be 50 to 100 deg. higher than the 
desired temperature of the plastic. ; 

All types of molds can be used in casting 
the new plastic. When molds of porous 
materials are to be used, such as plastef, 
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The importance of diamond dust abrasive 
heels to the war effort cannot be overstated 
For cutting such items as tungsten carbide o1 
yuthetic sapphires required in the vital pro 
uction of precision bearings, they have no 
qual Among the leaders in this highly 
pecialized field 1s the George A Greenlee 
ompany producers of the efficient grinding 
vheels illustrated above These wheels are 
molded from a Durez pbenolic compound, 


i Durez bonding resin and diamond dust 


Until recently, it was common practice 
inthe manufacturing of grinding wheels 
touse a steel body or hub around which 
was formed the grinding rim. Because 
this rim contained costly diamond dust, 
this method of manufacture seemed 
essential in order to hold to a minimum 


specific dimension. 








: enious molding method developed by 
Plastic Hub ° tess 
Greenlee engineers. 


When some manufacturers attempted 


to change over to a compression- Unusual Versatility 


molded plastic hub, the problem of — The unusual versatility of Durez phe- 
maintaining this specific thickness nolic plastics and resins has resulted 
dimension of the rim proved to be the in their ever increasing use throughout 
greatest obstacle. However, the success practically all fields of industry. Such 
with which the George A. Greenlee _ properties as impact strength, dielectric 
Company engineers overcame this strength, and heat, moisture, and chem- 
stumbling block is evident in the __ ical resistance, render them invaluable 
above-illustrated diamond dust wheels to the design engineer. 

now being produced by them. Perhaps you have a plastic material 
The hub is first preformed of a high- problem. If so, we suggest that you 
impact Durez molding compound. In take advantage of the quarter century’s 
conjuction with this, the grinding rim experience which makes up the back- 
of diamond dust, filler, and a Durez ground of Durez technicians. The ben- 
phenolic resin bonding agent is also efits which this experience and a tre- 
preformed. Then the two preforms are = mendous accumulation of proved data 
molded under heat and pressure until can provide are available at all times 
they become a homogeneous unit. The —_ towards helping you find the plasticthat 
problem of holding the rim to the de- _fits yourjob. Durez Plastics & Chemicals 
sired thickness was solved by an in- Inc.,277 Walck Rd., N. Tonawanda, N.Y. 
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BOSSERT for Stampings! 


LARGE AND Bossert maintains a staff of skilled engineers 

SMALL and designers and has solved many problems 

. for its customers over the past thirty years. 

It has served the leading concerns in such 

HEAVY AND industries as the automotive, refrigerator, elec- 

LIGHT METAL tric washing and drying machines, electric 

STAMPINGS power equipment, oil burning furnaces, water 

e heater, tractor, concrete mixer, garment press- 

ing machine, radio, rayon yarn, business 

DEEP machine, industrial filters, domestic sinks, 

DRAWING railway supplies, gasoline curb pumps, air- 

. planes, fire extinguisher, dairy, automotive 
WELDING accessories, and many others. 

Our capacity for deep drawing is 54” diame- 





ter x 18” deep, or 39” x 72” x 12”, in all 
metals, and up to 7/16” gauge. OVER 200,000 
| SQUARE FEET OF FLOOR SPACE! 


THE BOSSERT COMPANY, INC. 
UTICA, NEW YORK 


Established 1896 
NEW YORK CITY DETROIT 
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wood or cardboard, they should be 
with two or three wet coats of raw |j 


oil and turpentine mixed in equal | 


tions. Any high-gloss wax paste may \ 
used for the parting agent. When 
the plastic in molds of metal, phengj, 
acrylics, acetates, or magnesite, the Surtay 
of the mold should be waxed. 

The finished casting can be polishe, 
rubbing briskly with steel wool. If 4 
surface has become slightly marred , 
cracked, it may be patched by filling, 
new material, easily applied and works), 
by means of an ordinary soldering irog” 

Aircraft companies have been 
use of the material for stretcher 
large work. One of the most unusual 
made of the new plastic has been as q 
tective coating for plaster mockups, 
to deterioration due to the climate, 
plaster forms are coated with oil to 
a parting agent, and the plastic then 
as a thin coating. It can be strip 
when desired. 

Suggested uses of the material ai 
war are children’s toys, signs, dishes, 
els, dressmaker’s forms, statuary, and vatiggs 
tools or masters for use in the autom@ig 
industry. 





—L. C. Wilson. Plastics, Va, ; 
Mar. 1945, pp. 91-92, % 


Woven Plastics Filaments 


Condensed from “Plastics” 


A wartime development that is alread 
commonplace in the services overseas is tk 
use of plastics screening that can be role 
up and pulled down like a window shat 
Vinylidene chloride is the material mos 
commonly used at present, but a crimping 
process recently patented makes possible tk 
use of any plastics material, especially nylon. 

One of the most striking advantages of 
the plastics screens over metal wire screem 
is that when the fibers in the former ar 
pushed out of position they may bet 
turned simply by passing the fingers ove 
the material in the direction of the dis 
arrangement. Because the flaments are light 
and pliable, they may be attached to rolles 
and operated in the same manner as window 
shades. Metal screens have been produced 
to handle similarly, but their cost is ten 
times that predicted for the plastics, and 
they also acquire a permanent set. 

Since the plastics fibers can be trans 
parent or translucent, they will transmit 
more light than metal screens. They als 
offer a wide range of color possibilities 
Manufacturers state that the only mei 
screen that can compete on a cost basis 
will be those made of iron, and that iron 
will have to remain at about 7¢ per b. 
Plastics will be able to give seven time 
the coverage of iron on a pound-for-pound 
basis. 

Since the filaments can be extruded is 
larger or smaller diameters, they can be 
woven into fabrics custom-tailored to met 
special requirements. Shoes, suspenders, 
garters, belts, and transparent curtains have 
been suggested for fabrication from small 
diameter fiber cloth. The inertness of the 
material makes it ideal for collapsible 
screens for use in hospitals. Hammocks, 
ambulance stretchers, summer furnitutt, 
fish nets, etc., are examples of the uses © 
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How to get higher sealing efficiency 
with Thalid casting sealant 





SS SS SS ODS 


a a ee 


received upon completion of machin- 


Vapor Degreasing. Cleaning of castings 
| ing operations by vapor degreasing. 
2 


impregnating solution accomplished in 
, two steps: 
(a) Kerosene rinse. (Not shown.) 
b) Pressure flushing of crevices and 
oil lines. 


{ Washing. Washing of castings free of 


Here is why new standards of sealing 
dficiency on aluminum and magnesium 
ae being obtained today by users of 
this recently developed Thalid* casting 
xalant, product of Monsanto plastics 
research: 


LOW VISCOSITY, enabling thorough pene- 
tration of finest pores 

NO SOLVENTS, therefore no formation of 
vapor or air voids 

RAPID POLYMERIZATION, means rapid cure 
at relatively low temperatures 

POSITIVE ADHESION to magnesium or alu- 


minum, with formation of a rubbery, 
fon-porous solid in pores. 
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Preheat Oven. Castings racked in ff 
* baskets entering preheat oven where 7 


possible remaining degreaser fluid and 
oil are driven out of porosity openings. 


yr" Polymerization. Castings replaced in 
for insertion in steam- 7 


» baskets read 
heated autoclave where impregnating 
solution in casting porosities is con- 
verted to a polymer. 


Other practical advantages of this new 
and proved compound of thermo-setting 
base resin and styrene monomer: (1) 
clean surfaces, (2) resistance to solvents, 
(3) stability under operating conditions, 
4) easy handling in plant or foundry, 
5) adaptability to either vacuum or 
positive pressure impregnation without 
changes in methods or equipment. 


For complete technical information on 
Thalid casting sealants and experienced 
counsel in adapting them to your proc- 
esses, write, wire, or phone: MONSANTO 
CHEMICAL CoMPANY, Plastics Division, 
Springfield 2, Massachusetts. 





f Impregnation. Castings draining upon 
¢ removal from autoclave where they 
} were ge by drawing a vac- 

uum and then admitting solution and 
applying pressure. Castings must be 
cooled subsequent to preheat before 
entering autoclave. 





upon removal from polymerization tank 
are immediately placed in Final Bake 
Oven. Higher temperature employed 
hardens polymer formed in polymeriza- 
tion. View shows castings emerging 
from Final Bake Oven. 


6 Final Bake Oven. Baskets of castings 
7 


Photos: Courtesy of Wright Aeronautical Corp. 
oF 
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An Important 





Message About 


YOUR POST-WAR POSITION 











This message is for men who are seeking 
ways and means of capitalizing upon 
present-day opportunities and of pre- 
paring for bigger, better jobs in the 
post-war world. 


It is only the man who is familiar with 
ALL of the fundamental principles of 
business and industry who is properly 
equipped to assume executive responsi- 
bility. There is no “ceiling” on his career 
other than that which is self-imposed; 
and in the years of expansion, after 
Victory, his services will be in greater 
demand than ever before! 


Essential Knowledge 


The Alexander Hamilton Institute’s 
well-rounded Modern Business Course 
and Service, endorsed by many of the 
nation’s top executives, is designed to 
provide subscribers with a thorough, 
complete training in the four major busi- 
ness functions: Production, Finance, Ac- 
counting and Marketing. A working 
knowledge of all of these important 
divisions of business and industry is 
absolutely essential to the executive of 
today—and to the executive of the future! 
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Noted Contributors 


Who are the distinguished academic, 
business and industrial leaders behind 
the Institute? How is the Modern Busi- 
ness Course and Service brought to sub- 
scribers in a convenient, time-saving 
form? How will the Course and Service 
specifically help you — right now, today? 
These questions, and many others, are 
answered in the Institute’s FREE 64-page 
book, “Forging Ahead in Business.” 


Stimulating Book 


As an inspiring, informative piece of 
business literature, written in the light 
of recent world-wide developments, 
“Forging Ahead in Business” has no 
peer. Said one man who had sent for it: 


“It’s the most stimulating book I 
have read in ten years! Most of the 
stuff that business men are called 
upon to read nowadays is dull and 
theoretical. ‘Forging Ahead in 
Business’ hit me right between 
the eyes!” 


More than 3,000,000 copies of “‘Forg- 
ing Ahead in Business” have already 
been distributed to men interested in 
self-improvement. It has been described 
as “‘a turning point in the lives of literally 


rT) 


thousands of men’! 


Get This Book— FREE! 


You are urged to send immediately 
for your copy of “FORGING AHEAD 
IN BUSINESS.” Today’s timely edition 
can be of immense value to you. It dem- 
onstrates how the Institute can give you 
immediate help in your present position, 
while preparing you for post-war op- 
portunities. 


There are no copies for boys or the 
merely curious; but to any man of serious 
purpose it is sent free and without obli- 
gation. 





Alexander Hamilton Institute 
Dept. 299, 71 West 23rd Street, New York 10, New York 
In Canada, 54 Wellington Street, West, Toronto 1, Ont. 


Please mail me, without cost, a copy of the 64-page book—“‘FORG- 
ING AHEAD IN BUSINESS.” 








which the fabric might be put because g 
its high strength. 

In weaving the fabrics from nylon, jt jy 
necessary to crimp the fibers to provid 
greater elasticity and greater restoring fore 
The filaments are extruded as thin rods, anj 
drawn after extrusion. The effect of this 
drawing would be to let the fibers in, 
state of tension that would make the fabric 
contract into an uneven jumble. To coup. 
teract this tendency, the fibers are take 
over hot rollers and at the same time presse 
with a specially designed wheel to creay 
the crimp. 

—Sanford Levine. Plastics, Vol. 2 
May 1945, pp. 50-51, I, 


Plastics and Plastic Coatings 


Condensed from “Industrial Finishing” 


The term “plastics” is commonly ap 
plied to any number of synthetic resins 
which are made plastic by heat and ar 
capable of being molded or shaped. Mod 
ern plastics may be classified as: (1) Ther. 
mosetting, which set or cure with heat and 
form infusible, insoluble products, and (2) 
thermoplastic materials, which soften with 
heat and become solid on cooling, bu 
which can be reheated and reformed. 

The development of plastics is largely 
responsible for the elevation of the pro 
tective coating field to an industrial science, 
The technical progress that has been made 
enables the finishing technologist to solve 
most formulating and application problems 
by correlating and applying the known 
fundamentals of chemistry, physical chem- 
istry, and chemical engineering. 

Plastics first became a factor in the 
finish industry in about 1919, with the in 
troduction of nitrocellulose lacquers for 
automobile finishes. This development 
stimulated research, and other cellulose de- 
rivatives, such as cellulose acetates and ethyl 
cellulose, were developed. 

n 1935 the vinyl resins were introduced. 
They possess extreme chemical inertness, 
and produce tough, strong films. Other 
plastics, such as polystyrene, polyethylene, 
nylon, and acrylic resins, have had wide 
application. These resins possess extreme 
resistance to water, fungi, acids and alk 
lies, and have good low temperature 
flexibility. 

The thermosetting types of plastics are 
also widely used in finishing materials. 
Phenol-formaldehyde resins produce insolu- 
ble, corrosion- and chemical-resistant fin- 
ishes for many types of industrial equipment. 
Air-drying alkyd resins are more econom- 
ical and tougher than lacquer. Alkyd mod- 
ified urea and melamine formaldehyde resins 
produce a porcelain-like, marproof film 
with good resistance to heat, oil, gasoline, 
and moisture, and were widely used o0 
refrigerators and washing machines. 

The synthetic rubber program has stim- 
ulated research on the use of this type of 
material in finishes with extreme flexibility 
and solvent resistance. 

New developments in application meth 
ods, such as hot-dipping, hot-spraying, flame 
spraying, infra-red baking, and muifile 
furnace curing, have increased speed and 
reduced costs. 


—Carl Bauer. Industrial Finishing, Vol. 2b 
Apr. 1945, pp. 40, 42, 4“, % 
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“SUPERCHARGING” NIPPON’S SKIES 


BEFORE THE BOEING B-29s’ first mis- 
sion, engineers had to conquer the 
stratosphere — enable the giant 
planes to fly at glacial altitudes for 
gruelling hours. The “secret weapon” 
that solved the problem is a turbo- 
supercharger. Its most important 
component parts are super-precision 
anti-friction bearings mounted in 
laminated plastic retainers. Made 
from BAKELITE laminating var- 
nishes, these retainers function at 
exceptionally high bearing speeds— 
up to 30,000 r.p.m. They also operate 
at temperature extremes, ranging 
from 350 deg. F. to 60 deg. below 
zero, 

Laminated plastics based on 
BAKELITE resin varnishes give de- 


BAKELITE 


TRADE-MARK 


signers, product engineers, and in- 
dustry the advantages of dimension- 
al stability and of machineability to 
extremely close tolerances. Light in 
weight, high in dielectric strength, 
low in oil absorption, and exception- 
ally resistant to abrasion, laminated 





plastics in sheet, tube, and rod form, 
bring an outstanding combination 
of properties to such diversified 
products as gears, electrical coil 
forms, aircraft pulleys, fairleads, 
and propeller supports, telephone, 
radio and television equipment, hos- 
pital table tops, industrial helmets, 
and countless other products. 
Write Department 49 for book- 
let describing laminated plastics, 
made from BAKELITE laminating 


varnishes. = 
—_ = 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 
wcC 


30 East 42NpD St., NEw York 17, N.Y. 


LAMINATING 


PLASTICS 
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Gas Turbine Road Locomotive 


Condensed from “Railway Age”’ 


The gas turbine cycle is attractive for 
locomotive installations because it uses no 
water, thus eliminating the water-treatings 
and boiler inspections; excess air permits a 
clear stack completely free of smoke at all 
loads; the rotary motion reduces vibration 
and maintenance; lubrication costs should 
not exceed 1% of fuel costs. Dynamic 
braking, using the traction motors as gen- 
erators, is another feature. 

Studies by Allis-Chalmers of a proposed 
4,800-h.p. unit indicated that the hydro- 
mechanical transmission essentially dupli- 
cated the performance of the electrical 
transmission, and in addition had weight 
and efficiency advantages that made it ap- 
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pear the most promising type of drive. 
The electric drive was dealt with because 
its characteristics are better known, and 
railroad personnel are more familiar with 
its operation. 

The road locomotive proposed is pow- 
ered by two duplicate 2,400-h.p. gas turbines 
driving dc. main and auxiliary electric 
generators. The overall length is 90 ft., 
with an estimated weight of 450,000 Ib. 
Two 2,250-lb. per hr. steam generators are 
carried for train heating. 

Rotational speeds would vary from 5,000 
r.p.m. at full load to 1,500 at no load. A 
single unit is capable of driving the 225- 
ton locomotive and a 1000-ton train of 


cars at approximately 70 m.p.h. The seco 
unit may be cut in for higher speeds, 

Regardless of type of operation, optimyp 
train speed is about 40 m.p.h. Since thy 
is too slow for modern passenger schedulg 
the gas turbine units have been designg 
for maximum thermal efficiency at ful 
rated load. 

Maximum efficiency of the locomotive gm 
ferred to the rail is 15.8%, occurring » 
full output. Specific fuel consumption gy. 
responding to this efficiency is 0.86 Ib. pe 
rail h.p.-hr. for a fuel having a lowe 
heating value of 17,790 B.t.u. per Ib. and 
costing .04 cents per gal. The specific cog 
is .0043 cents per rail h.p.-hr. Maximum 
ton-miles hauled per gal. of fuel occurs 
approximately 40 m.p.h., and reaches 536, 
At maximum speed the ton-miles per gil 
drops to 275. 

Fuel costs, based upon the four-cent fuel, 
are .0076 cents per ton-mile at maximum 
fuel efficiency, and .0146 cents per ton-mile 
at maximum speed. 


—J. T. Rettalliata. Railway Age, Vol. It, 
Apr. 7, 1945, pp. 623-62. 


Plastic Models in Design 
Condensed from “The Welding Journal’ 


With the change in method of ship con- 
struction from the piece-by-piece method 
to the production-planned program, it has 
been found helpful to prepare a plastic 
model of the entire ship, to scale. By this 
means, all parts of the ship have been cate- 
fully planned, and an erection program 
outlined. 

The plastic model has 54 unit assemblies 
to represent the ship structure. It is studied 
by all production forces to acquaint them 
with the numerical sequence by which the 
sections will be erected. The process of 
erection includes three allied operations, 
erection, fitting, and welding. An erection 
sequence schedule is prepared to guide the 
fitting and welding of each unit subassembly 
or assembly unit. 

With the plastic model as a guide, all 
welding can be laid out for best efficiency, 
with the objective of doing as much down 
hand welding as possible, both manual and 
automatic. 

Classes are conducted for the supervisors, 
and the plastic models assist the supervisors 
in visualizing what they are to do, and 
what the ship will look like upon comple 
tion. Each supervisor is thus enabled to 
know in advance of production exactly 
what operation he is to perform. 

It has been found possible to increase 
tremendously the amount of automatic 
welding going into the ship’s construction 
by this method of planning. The C1-M-AV1 
requires 110,000 ft. of welded joints in the 
hull structure alone. Of this amount, 81% 
is now being welded on subassembly skids, 
and 36% of the total is now automatic 
welding. About 7 ft. of automatic butt 
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DESIGNING FOR DIE CASTING 


The above information on bosses was taken from our 
booklet DESIGNING FOR DIE CASTING. To insure that you 
will get the most for your die casting dollar, ask us—or 
your die casting source—for a copy of this booklet. 

The New Jersey Zinc Company, 160 Front St., New York 7, N. Y. 


FOR DIE if iC 


“The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (.222%25n,) ZINC 
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Oiljak, like other American man- 
ufacturers, continues to devote 
all its facilities to the production 
of war material, to speed the 
approaching day of victory. 


Yet, at the same time, we con- 
sider it no less our duty to plan 
for the future, to do our part in 
easing the change-over to a 
healthy industrial economy dur- 
ing the competitive peacetime 
years that lie ahead of American 
industry. 


Oiljak offers you complete man- 
ufacturing facilities with up-to- 
date machines operated by men 
whose production record on war 
contracts compares favorably 
with normal peacetime costs; a 
record achieved by a minimum 
of rejections, a steady stream- 
lined flow of work and materials 
through the plant, and a special 
assembly-line technique for 
which Oiljak is famous. 


So before you set up the manu- 

facturing procedure for your 
peacetime products, it may well 
be worth your while to get ac- 
quainted with all the facilities 
which Oiljak can offer you. 


MACHINING ‘ STAMPING WELDING 
PLATING ° FINISHING ASSEMBLING 


METAL MANUFACTURERS 


The OILJAK Mee. Co. inc. 


MONTCLAIR, NEW JERSEY 


THE JOB COMPLETE FROM BLUEPRINT TO FINISHED PRODUCT 








welding can be run on 1-in. plate, whip 
i ft. would be made by manual welding» 
Use of the plastic model prior to 
construction on the skids has been f 
helpful in conserving valuable material 
manpower. Safety has been increased 
cause specialized crews and techniques 
been developed by study of the 
Space has been better utilized. Most § 
portant, a definite basis of ship construction 
is evolved and production is increased, 
—Jack Reid, George Whichelo, Lee a 









John Rodriquez & E. Garwood. Wei 
Vol. 24, Apr. 1945, pp. 347. 
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Diesel-Engine Bearings 
Condensed from “Mechanical Engineering? 


Diesel engine bearing failures may be 
caused by: (1) Fatigue of bearing mel 
under high cyclic loads, (2) excessive @& 
insufficient hardness of bearing material, 
(3) corrosion by lubricating oil, (4) i® 
adequate bond between bearing metal and 
bearing shell, (5) assembly errors, (6) 
foreign particles, and (7) miscellaneous 
such as defective manufacture, extrusioa, 
wiping, etc. 

Fatigue failures in heavy-duty bearings 
are usually produced by cyclic peak loads 
and improper or loose fits of the shells ip 
their housings. Numerous small cracks 
forming a mosaic pattern on the bearing 
surface are the trst indication of fatigue 
distress. These cracks increase in depth and 
may penetrate the entire bearing thickness, 
The bearing may be replaced if fatigue 
failure has reduced its effective bearing area 
by 10%. 

Bearing materials should conform closely 
to specifications. Brinell hardnesses for cad- 
mium-base, copper-lead, lead-base and tin- 
base bearing materials are plotted agains 
temperature. Cadmium-base alloys are hard 
at room temperature, and rapidly lose their 
physical properties with increasing tem- 
perature. Copper-lead mixtures retain their 
hardness almost unchanged. Satco, a tin- 
base alloy, possesses the highest physical 
properties at elevated temperatures. 

Corrosion of bearing material is due to 
the chemical action of oxidized lubricating 
oils, and can be identified by rough and 
pitted surfaces. In most cases corrosion 
occurs over small areas, and is associated 
with localized temperatures. 

Because of corrosion, the bearing load- 
carrying surface may be decreased. This may 
require replacement of the bearing, espe 
cially if effective bearing surface becomes 
reduced to such an extent that wiping occurs. 

Poor bond between bearing lining and 
shell metal is a frequent cause of bearing 
failure, and in most cases is due to defective 
manufacture. Heat flow through a poor 
bond area is usually impeded and may lead 
to failure because of uneven bearing-surface 
temperature. 

Foreign material may find its way into 
the lubricating oil and into the bearing, 
and cause damage by scoring both the 
journal and bearing surfaces. Such particles 
will be embedded by soft bearing linings 
and become harmless. 

Every periodic bearing inspection should 
be recorded on forms prepared for the main 
and connecting rod upper and lower beat- 
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PERHAPS YOU- WOULDN'T’ THINK 


ing « ‘special Hors rézistont 
marith* CA formulation. 


THERE ARE sound reasons why Jan De Swart of Victory Manufactur- 
ing Company turned to Lumarith plastics when he developed the 
“Des-Grommet” for use on U. S. naval vessels. In abrasion tests using 
braided metal cable the Lumarith grommet showed less deterioration 
than did grommets made of lead, and caused far less wear to the 
braided cable than steel grommets did. 

By taking full advantages of the physical characteristics of Lumarith, 
the Des-Grommet is designed to be self-locking, capable of blind in- 
stallation (from one side of partition), and adjustable to as many as 
five different wall thicknesses. A special non-burning formulation of 
Lumarith CA (cellulose acetate) was used to meet Maritime Commis- 
sion requirements for fireproof material. 

The use of Lumarith in place of metal reduces production time and 
manufacturing costs. Grommets are injection molded in a matter of 
seconds—using multiple cavity molds. Finishing and polishing opera- 
tions are reduced to a minimum. No machining, plating or enamelling 
is required. 

The development of the Des-Grommet is a good example of the right 
approach to plastics. It is the type of project that the technical staff of 
Celanese is prepared to help you accomplish with your product. Your 
> inquiries are invited. Celanese Plastics Corporation, a division of 


Celanese Corporation of America, 180 Madison Avenue, New York 16, 
New York. 
, Pe ° F 
Cf CML wavs: 
at Cha PLELE Sbasiiz " Reg. U.S. Pat. of. 
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UNIFIED CONTROL 





AMY'S 


Backed by a Quarter asa 
of Experience e 



















QUALITY CONTROL 
Spectrographic Anal ysis 


: 
¥. 









MAKING T THE MOLD 
“= Controlled by Advanced = 
neering Standards ‘ 


POURING THE CASTING ae 
with Laboratory- Tested Alloys : 





assures the high quality of your 
Heme Alatminum Castings 


WHEN you use Acme Permanent Mold Aluminum 
Castings, you are protected against the possible de- 
lays, disappointments and extra costs that frequently 
occur when there is divided responsibility in pro- 
duction. 


For at Acme, service is complete, from the making of 
the patterns or molds, through all foundry opera- 
tions—plus machining. 


Equipment in the Acme Pattern Shops, Foundries, 
Tool and Manufacturing Divisions is modern and 
complete. Quality control at various stages of produc- 
tion by metallurgical analysis, x-ray and spectrograph, 
assures Castings that fully meet exacting specifications. 
Thus, we are enabled to give dependable service on 
aluminum castings of the highest quality . . . to help 
keep assembly lines operating without interruption. 


Submit your castings requirements to Acme engi- 
neers. Learn how Acme facilities and Acme unified 
responsibility can help you, too, cut production costs. 


i 





DAYTON 3, OHIO 


New York: F. G. Diffen Co., 111 Broadway 
Chicago: Metal Parts Equipment Co., 2400 W. Madison St. 


BRASS, BRONZE CASTINGS - ENGINEERING 
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ings of each test engine. Every bearing ne 


spection, especially of failed bearings, showy 
be made as thorough as possible in og) 
to facilitate analysis of the failure andy 
make recommendations. Such  inspectgg 
should be made preferably with sketdy 
showing location of lost lining, cracks, pix 
corrosion, etc. 


—L. M. Tichvinsky. Mech. Engineering, Vol. &, 


May 1945, pp. 297.44 


Polishing Steel for 
Electroplated Coatings 


Condensed from the “Journal of Research® 
National Bureau of Standards 


To determine the effects of various meth. 
ods of polishing upon subsequent electro 
plated coatings, various abrasive wheels 
were made up with sized abrasives, cold. 
rolled steel test pieces were polished w 
measured smoothness, and then plated 
Test pieces were exposed to the weather « 
several different locations, and the exten 
of rusting noted. 

Canvas wheels and belts were glue-sized 
and impregnated with artificial aluminum 
oxide grain sizes from 90 to 320. Strips 
of cold-rolled steel were polished with the 
various grades of abrasive wheels, giving 
finishes from a 0.4-0.7 microin. superfinish 
to a 65-microin. surface with the No. 90 
abrasive. 

The amount of metal removed was found 
to vary with the pressure, with a certain 
minimum pressure required (in this case, 
35 lb.). Application of oil or grease 
polishing wheel heads materially reduces 
the amount of metal removed. 

Plating consisted of a copper coat laid 
down in a Rochelle salt plating bath, and 
followed by a dull nickel and a proprietary 
bright nickel plate. A chromium plate was 
then laid down, the samples were “color 
buffed” with full-disk loose buffing wheels, 
with commercial lime-coloring composi- 
tions, after the copper and dull nickel plates. 

Samples were exposed at New York, N. 
Y.; Sandy Hook, N. J.; and Washington, 
D. C., and were later rated 0 to 5, depend- 
ing upon the percentage of the surface that 
had failed. Tests were continued for 100 
weeks. Specimens plated with buffed dull 
nickel and those having the bright nickel 
showed rapid deterioration within 10 weeks 
at New York or Sandy Hook, while the 
former types held up quite well for the 
entire 100 weeks at Washington, D. C. No 
direct relation could be found between dur- 
ability of the test pieces and the effects of 
polishing of the steel. 

Varying the thickness of the bright 
nickel, or of the copper and plus bright 
nickel, showed a consistent increase in pfo- 
tection with increase in thickness. Com- 
paring the unbuffed dull nickel with buffed 
nickel in the underplating showed a supet- 
iority for the unbuffed nickel only on the 
unpolished cold-rolled specimen. 

Buffed copper under bright nickel was 
distinctly better than bright nickel of the 
same total thickness applied directly to the 
steel, and equal to those with buffed dull 
nickel of same total thickness. 


--Gerald A. Lux & William Blum. J. Res. Net. 
Bur. Standards, Vol. 34, Apr. 1945, pp. 295-324. 
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Important Production Economies 


with Bearing Bronzes in This New Form 

















No costly scrap — faster production 
on screw machines 





continuous cast 
elaelib4-mael: i 


.. with Ampcoloy $ 





















For the first time, certain bronze alloys — no internal segregation — uniform 
— previously available only as sand, per- _—_ diameter and even length. Scrap loss due 
manent mold, or centrifugal castings — —_¢o metal faults practically eliminated. 


are now produced in 10 foot lengths by 
a continuous casting process, exclusive 
with Ampco in the cast bronze field. 


Also available are high-lead bronze and 
other bearing bronzes. Immediate ship- 
‘ y ¥ ment on rods up to 2” in diameter. Tubes 

The comparative photomicrographs (tin — ayailable for prompt shipment, in tin 
bronze) illustrate the tremendous im- 

; é : bronze only. 
provement in quality. Also the materials a 
are adaptable to fabrication on automatic Write for data sheet 131. Ampco 
screw machines, with big savings in time, Metal, Inc., Dept. MA-7, Milwaukee 4, 
manpower, and money, Sand-free surface Wis. Ampco field offices in principal cities. 


: we Res. U.S Ampcoloys are a product of Aig *% . pe . 
Ampco Metal, Inc. eres mn) eR 
: . specialists in engineering, Tear off coupon 7 


production, finishing of copper- —— ’ ; 
src cnns and mail today 


AMPCO METAL, INC. | 
“to 
> 
aA 
y 
pe 


=o Dept. MA-7, Milwaukee 4, Wis. i 
Mee: t | ee ET eT EE 
Ned 4 i OC) Home 
] Address. ..........------------------------------(] Office | 


| Please send my copy of data sheet 131. f 
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Some parts being joined in EF brazing and soldering furnaces. 





Products 


ranging from small metal radio tubes up to large automotive and refrigerator 


units are joined neatly, 


securely and economically by this process. 


Aluminum, Brass, Steel 
and Other Assemblies 


Are Securely and Economically Joined 
In EF Soldering and Brazing Furnaces 


Products difficult or expensive to make in one piece can be 
mate in several pieces and oer Products requiring several 





Result of a laboratory test on an 
automobile fan pulley in which the 
hub was brazed to the web. The 
complete pulley was placed in a 
press and pressure applied. The 
steel web broke but the brazed Joint 
held securely. 


stampings joined or requiring 
screw machine parts, forg- 
ings and stampings to com- 
plete the unit, can be neatly. 
and economically joined right 
in your production line. 


Strong, leak-proof joints are 
made and the completed 
units are discharged from the 
furnace — clean and bright. 


Any number of joints in the 
same product or any number 
of pieces can be joined at one 
time. 


Investigate EF Furnaces for Joining YOUR Metal Parts 
Send for printed matter showing various types of EF brazing fur 


The Electric Furnace Co., Salem, Ohio 


ma 





For Any Proce P 











FURNACE 


For Every Heating and Heat Treating Process 


Aluminum Brazing Carburizing Nitriding 

Annealing Drawing Normalizing 

Billet Heating Enameling Soaking Pits 

Bright Annealing Forging Scale-Free Hardening 
Bright Hardening Hardening Q hing Machi 
Copper Brazing Malleablizing Ceramic Kilns, etc. 


Controlled Atmosphere 


Silver Soldering 
We Build the Furnace to Fit Your Job 


THE ELECTRIC FURNACE CO. EF 


SALEM, OHIO 


OIL, GAS or 
ELE crt RIC 





Process Heating 
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Porcelain Enamel—Versatile Fini, 


i Condensed from a Paper of the 
American Ceramic Society 


While porcelain enamel was first used, 
.a decorative finish, it has found prefete 
on many products because of its ability » 
withstand heat, its excellent corrosion tej, 
tance, ease of cleaning, and scratch feyy 
tance, together with the fact that jt ; 
unaffected by grease, resists all organic yj 
vents, and can be made to possess ai 
resistance. These properties make it 
preferred material for finishing food hay 
dling and processing equipment. 

The acid resistance of porcelain enames 
combined with their resistance to high an 
low temperatures and to high and low prs 
sures, assures their large use in the chemiql 
industries. They find use in electrical cp. 
trol equipment that must be electricalh 
insulated as well as air-cooled, their abrasion 
resistance preventing damage from dirt iy 
the cooling air. Smoke pipe and flue lip. 
ings will probably represent a large postwar 
use. 

Essentials of a good porcelain enamd 
finish are: (1) Coating must be continuoy 
on all essential surfaces; (2) it must har 
adequate coverage to give good appearance, 
and have consumer acceptance; (3) it should 
be as thin as possible so as to be less su. 
ceptible to damage; (4) it must be adi 
resisting if exposure to acid is a service 
condition; (5) for some applications, it 
must possess adequate thermal shock resis. 
tance; and (6) it must be properly bonded 
to the base metal for all applications. 

Experiments now being done offer th 
possibility of preparing porcelain enamd 
ware with single coaty applied directly to 
the base metal in the near future. Technial 
control in the enameling process is one 
of the determining factors in its success a 
a finish in the future. Improvements mus 
be continually devised in the coating itself, 
and lower production costs must be con 
stantly striven for. 

The beauty of the enamel coatings and 
the wide range of colors possible is another 
desirable property. Intelligent handling of 
the problems presented will open many 
new applications for this finish. 


—F. L. Meacham. Paper, 
Am. Ceramic Soc. Apr. 196. 


Electrotin as an Undercoating 


Condensed from the “Journal of the 
Electrodepositors’ Technical Society” 


Observations on the corrosion resistance 
of composite tin-cadmium coatings on fet- 
rous parts indicated that an undercoating 
of tin conferred increased protection beyond 
that which would be expected from consid- 
eration of the thickness of the plate applied. 
A systematic series of tests were therefore 
carried out to confirm the phenomenon and 
to examine its causes. 

A sheet steel plate with a 90° bend was 
used as a test piece. The test pieces were 
electroplated with various thicknesses of 
zinc, cadmium, nickel, tin-zinc, tin-cad- 
mium, and tin-nickel, with the tin applied 
as an undercoat. They were tested by hot 
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. | Here are two examples of how the mechanical strength 
of glass can be controlled to meet exacting service re- 
quirements. 

The glass elbows shown above are used on fighter 
planes as connections to auxiliary fuel tanks. When 
empty, these tanks are dropped and a clean, sure break- 
away is imperative for the safety of plane and pilot. 
These glass elbows have been designed to snap instantly 
when the tanks are released by the pilot. 

The airport runway marker lens, on the other hand, 
is designed for use in a lighting unit which must with- 
stand the full weight of a heavily loaded bomber. 

In addition to mechanical strength, the many other 
valuable properties of glass can be controlled to meet 
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GLASS 


to extend fi ‘ghter plane operatin g range 


OR TO LIGHT A RUNWAY 





specific application and service requirements. Impor- 
tant factors in controlling these properties include 
glass composition, the design of the ware and its 
thermal history. 

Corning research has developed thousands of different 
glass compositions—each possessing the valuable pro- 
perties of glass, in countless combinations and in a wide 
range of values. Vast experience in designing many 
types of glassware enables Corning design engineers to 
provide valuable design assistance. The comprehensive 
fabricating facilities of Corning—from hand operations 
to mass production machinery—make possible economi- 
cal production of quality glassware in any required 
quantity. 

In developing new products and in redesigning, you 
can be sure of finding at Corning the glass knowledge, 
the “know-how”, and manufacturing facilities to meet 
your requirements. Write today to the Industrial Sales 
Department, MA7,Corning Glass Works, Corning, N.Y. 


INDUSTRIAL SALES DEPT., MA7 
Corning Glass Works, Corning, New York 





Please send me a copy of your Bulletin 842— 
“Industrial Glass by Corning.” 


Name EEE LIE EL ET 
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NOX-RUST Tube Coating 


—a cold-dip rust preventive—dries 

into a firm, dust-free coating. Doesn't 

interfere with additional machin- 
ing. Removal is easy if desired. 


NOX-RUST Tube Coating 


—low in price, high in coverage— 
another illustrious member of the 
big NOX-RUST family. Ask for 


Free Sample 


NOX-RUST Corporation 


2455 S$. HALSTED ST., 
CHICAGO &, ILLINOIS 











water immersion, by intermittent salt spray, 
and by outdoor exposure. 

All tests showed some superiority for the 
combination plates with the tin undercoat. 
The salt spray test was most favorable to- 
ward the composite plates. For example, 
0.0001 in. of tin under 0.0003 in. of zinc 
was superior in this test to 0.0008 in. of 
zinc alone. 

While the outdoor exposure tests are 
incomplete, results so far show superiority 
for the composite plates, but less marked 
than was found in the salt spray tests. 

The superior performance of the com- 
posite coatings is believed to be due to: 
(1) Lower porosity of the tin layer; (2) 
more uniform thickness of the tin layer, 
resulting from the superior throwing power 
of the tin solution; and (3) better covering 
power of cadmium, zinc and nickel over 
a tin undercoat. 


—S. Wernick. J. Electrodepositors’ Tech. Soc., 
. 20, 1945, pp. 47-60. 


Electronic Motor Control 


Condensed from “General Electric Review’ 


, 


The development of complete packaged 
drives operating from a.c. motors over wide 
speed ranges overcame many shortcomings 
of earlier forms of drives. The packaged 
drives provide a controlled amount of start- 
ing current and torque, and they run 
accurately at a preset speed under varying 
conditions of loading and line voltage. 

They frequently offer simpler or more 
feasible solutions to many complex prob- 
lems. A power converter is required when 
a shunt-wound d.c. motor is to be operated 
from an a.c. supply. The power converter 
consists of two independent electronic rec- 
tifiers. 

The armature power rectifier is usually 
the adjustable-voltage type, while the field- 
power rectifier can be of either the fixed- or 
the adjustable-voltage type. 

Typical applications of electronic motor 
control include a vibration machine used 
for testing aircraft relays, and electronic- 
type drives applied to a sapstan on a wire- 
enameling machine. 

The converters which rectify a.c. power 
to supply the armature- and field-circuits of 
the motor are controlled by the grids in 
their thyratron tubes. These grids control 
the armature and field power. In analyzing 
various applications, it is possible to con- 
sider control circuits not as a maze of tubes 
and small components, but as methods of 
performing certain functions to insure con- 
trol of thyratron-tube grids and, compo- 
nently, the motor drives. 

Other applications of electronic motor 
control are found in the automatic lathe, 
automatic shaper tire-building machine, 
stopping or reversing high-inertia loads, 
constant-hp. reeling, control by voltage sig- 
nals, milling machine, high frequency heat- 
ing, and materials testing machines. 

Cooperation between electrical and me- 
chanical engineers in the design of coordi- 
nated equipment will result in a better un- 
derstanding of the mutual problems involved, 
and in a superior final product. 


—B. J. Dalton. Gen. Elec. Rev., Vol. 48, 
May 1945, pp. 12-17. 








ANY QUANTITY 
ANY SHAPE 
ANY SIZE 
Also Strip, Coiled 
Wire, and Filings. 
Available in standard alloys covered by 


Federal Government, Army, Navy, Air 
Corps and A.S.T.M. specifications. 


For your post war products— investigate 
our special alloys described in booklet M-A 
sent on request. 


Your inquiries invited 





A.P.W. FLUX PASTES 


Safe and convenient. 
Excellent cleaning action. 











PRECIOUS METALS 


SINCE 1875 


THE 


AMERICAN 
PLATINUM WORKS 


N. J. R. R. AVE. AT OLIVER ST 
NEWARK 5, N. J. 
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SIMPLIFIED MANUFACTURE... 
LONGER LIFE... 
IMPROVED EFFICIENCY... 


Some of the numerous advantages of powder metallurgy 
are strikingly illustrated in the example shown. The piece, 
a slide valve on a vacuum type milking machine, was for- 
merly forged from tool steel. After forging, extensive ma- 
chining was required to obtain correct shape and accurate 
dimensions. As produced in powdered metal the part requires 
no machining, it is completed in a fraction of the former 
time, and with greater accuracy. 

But more important is the ease of obtaining, with pow- 
dered metal, an alloy hard enough to withstand the severe 
service, sufficiently porous to hold lubricant and to admit 
absorbing occasional particles of grit, which otherwise 


would cause destructive wear and loss of efficiency. 


Could your products benefit from ECONOMY 


the properties of powdered Production simplified. Machin- 


metal? Check the list at the right ing eliminated. 
and let our engineers confer with 


you on applying this method to PRECISION 
solving your production and per- Closer tolerances assured with- 
formance problems. out further finishing. 

NEW ALLOYS 


A Green part, upper side. ; 
Combinations possible in no 
B Green part, cross Be Informed on Powder Metallurgy! 


section. Write Today! 


other method. 


CONTROLLED 
CHARACTERISTICS 


Hardness, density, ductility as 


C Heat treated to equiva- 
lent of 59 Rockwell C. 








D Lapped, showing high 


surface finish. required. 
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Machine-Tool Castings 


Condensed from “Foundry Trade Journal” 


Just as the hardness of gray iron increases 
with the proportion of pearlite, so does the 
wear resistance improve. If the combined 
carbon rises over 0.7% and there is free 
cementite, the iron becomes difficult or 
impossible to machine. The best strength 
and hardness combined with good machin- 
ability is obtained with a structure of 
graphite and pearlite and a hardness of 
around 200. 

With total carbon contents of the order of 
3.2 to 3.4%, silicon generally lies between 
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1.1 and 1.8% for heavier machine-tool cast- 
ings. With light machine-tool parts, silicon 
must generally be higher in the range 1.8 
to 5.5%. 

As the total carbon content is lowered, the 
solidification point is raised and the freez- 
ing range is reduced. With carbon increas- 
ing from 2.25 to 3.25%, fluidity is increased 
by 30 to 40%. It is, therefore, essential to 
melt low carbon irons very hot and to cast 
them rapidly. Also, low carbon irons re- 
quire more feeding. It is well known that 








irons of improved properties could be max 
by melting a material with a high chill (joy 
total carbon and low silicon) and reduc; 
or eliminating this chill in the ladle by, 
graphitizing addition. 

The amount of inoculant used is general}; 
small (40 to 120 oz. per ton), but th 
effect is out of all proportion to the acny| 
addition. The small amount of graphitize 
added generally has little effect on the sy 
bility of the pearlite, giving this desirabj. 
structure through a wider range of sections 

The beneficial effects may disappear afte 
5 to 30 min., depending on the type and 
amount of inoculant; therefore, the ito 
should be poured within this period. 


Another Strong Cast Iron 

It has also been found possible to alte 
the structure of the matrix so that it con. 
sists of a stronger product than lamellx 
pearlite. With the addition of 1.5 to 2.5% 
Ni and 0.7 to 1.5% Mo, the matrix wil 
change from pearlite to the acicular type of 
structure. This acicular structure is a lov 
transformation product and actually appear 
to consist of a mixture of ferrite, bainite 
martensite and retained austenite. 

A definite improvement in strength ove 
the “as-cast” condition can be secured by 
tempering these acicular irons at abou 
320 C. (610 F.) for 5 hr. This treatmen 
seems to transform any retained austenite. 

The phosphorus can sometimes be taken 
up with advantage in order to secure in- 
proved wear resistance. For example, an 
18-in. center height all-geared head engine 
lathe with a 30-ft. bed required about nine 
tons of metal to be cast, and the metal had 
to be held up to 134 hr. In this particular 
case phosphorus was taken up to 0.62% to 
obtain better fluidity and improved wear 
resistance. The composition was: 2.9 TL, 
1.3 Si, 0.62 P, 0.7 Ni and 0.25% Cr, which 
gave a Brinell hardness of 228 in a 2 in. 
and 241 in a 1-in. section. 

It has been found that the effect of an- 
nealing temperature on stress relief is as 
follows: 100 C., stress relief is 0%; 200 
C., 3%; 300 C., 12%; 400 C., 33%; 500 
C., 60%; 550 C., 92%; and 600 C., 100%. 
These results only apply if there is adequate 
soaking time at the annealing temperature, 
followed by very slow cooling. 

Another effect to be considered is the 
breakdown of iron carbide to graphite. In 
the range 500 to 700 C., the iron carbide 
tends first to coalesce and then to break 
down to graphite. At 500 C., this change 
is very slight, but at 600 C. the loss of hatd- 
ness is appreciable. 

The stress relieving is generally pet 
formed in the range 500 to 550 C. A suit 
able stress-relieving heat-treatment cycle for 
small castings might be as follows: (1) 
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CLEANING 





Aside from giving you peak performance in your cleaning depart- 
ment Wheelabrator stars on four other points because it removes all 
trace of scale and sand down to the virgin metal. The result is that 
Wheelabrated products are bright, silvery and uniformly clean. Thus 
an ideal surface is provided for final finishing such as enameling, 
plating, galvanizing and painting. 


The machining department also benefits, as the clean metal ma- 
chines easier and quicker and cutting tools last longer. 


The thoroughly cleaned product is easier to inspect, and accuracy in 
hardness readings is assured. Consequently, few parts get through to 
the customer to cause trouble. Your products when cleaned with a 
Wheelabrator have no chipped or rounded corners and only a minimum 
of stock need be allowed for grinding or machining. As Wheelabrator 
steps up cleaning speed it also cuts cleaning costs to the point that the 
machine pays for itselt in from six months to two years. Check up now 
and see how Wheelabrator can star on five points in your production. 


WORLD’S LARGEST 
BUILDERS OF 
AIRLESS BLAST EQUIPMENT 
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TUMBLASTS 
Made in seven sizes from 1 cu. 
ft. to 30 cu. ft. capacity for 


cleaning work that can be 
tumbled. 


TABLES 


Made in Plain table and Multi 
rotary table types for clean- 
ing flat or fragile work that 
cannot be tumbled. 


STEEL CABINETS 


Cabinets are designed for 
special production require 
ments or where the work can- 
not be adapted to a standard 
machine. 








FOUNDRY 
EQUIPMENT CO. 


538 SOUTH BYRKIT ST 
MISHAWAKA, IND 
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PROTECTION TUBE 
METALS 





THERMO 


COUPLE 
MOLTEN 






SAVE '/2 YOUR 
THERMOCOUPLE 
CcOosT 


Brass and copper foundries everywhere 
report they are getting rwice as many im- 
mersions since changing to Metalast Tubes. 
This means they are saving on their thermo- 
couple cost as well, for Metalast Tubes are not 
connected to the thermocouple and can be replaced 
without damaging or discarding thermocouple. 


Metalast Protection Tubes are made of a heat resisting 
alloy and will stand repeated immersions in molten brass, 
bronze, aluminum, copper and magnesium. Neither slag, 
molten metal nor contaminating gases can affect the accuracy 
of the thermocouple inside, since Metalast Tubes are drilled from special 
solid stock— without welds, seams or forging. Made for furnace or ladle 
use—in 6” and 8” lengths with standard '2” pipe thread. For more detailed 
information, write for our Bulletin No. 500. 


ELEMATIC EQUIPMENT CORP. 
6046-50 S. Wentworth Avenue 
Chicago 21, Illinois 


WRAL 
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Heat castings slowly up with furnac , 
500 C. at about 50 C. per hr.; load reach 
temperature in 10 to 11 hr. (2) Soak fy 
12 hr. at 500 C. (3) Cool slowly—abp, 
30 C. per hr. Total cooling time may gi, 
up to 40 hr. 


—J. G. Ritchie. Foundry Trade J., 
22, 1945, pp. 231-234; 


Vol. 7 
Mar. 29, 1945, pp. a 


Hot Blast Stoves 


Condensed from “Iron and Steel Engineer 


The number of hot blast stoves require 
for the blast furnace has long been a subjec 
of controversy. It is generally recognize 
that maximum straight-line temperature 
available for any given blast volume js 
determined by the heating surface in on 
stove. If this statement is accepted, and jt 
is assumed that the stove may be heated a 
rapidly as it is cooled, there is no reason 
why more than two stoves should be used, 

Many practical considerations, however, 
make three stoves necessary: (1) Time con- 
sumed in changing stoves; (2) difficulties 
in heating stoves; and (3) necessity for 
shutting down stove for repairs. 

Experiments were made on two typical 
hot blast stove installations to determine the 
maximum duty that can be expected from 
one stove, both from the standpoint of 
blast heating and gas burning ability. The 
criterion for a hot stove was set at 2000 F. 
dome for 350 F. stack temperature. 

Both stoves were 24 ft. in diam. with 
6 ft. 11 in. diam. combustion chambers and 
free air in checkers of 100 sq. ft. Stove 
temperature readings were obtained by bare 
chromel-alumel couples located in the ring 
wall just above checker work. 

The gas was not burned at the maximum 
rate during the whole heating cycle in some 
tests. The practice of heating for about ten 
min. at 11,000 c.f.m. was followed during 
periods when the combustion chamber was 
not considered hot enough to maintain 
combustion at high flow rates. 

Maximum blast temperature available on 
two-stove operation is not fully accounted 
for by the difference in gas burning rate. 
Difference in calorific value of the gas at 
the plants, plus the difference in the burn- 
ing rate of the gas, amounts to a change of 
heat input of 20%, which is about the dif- 
ference in heat content of 1200 and 1400 F. 
air. The higher calorific value gas produces 
a higher flame temperature, which gives 
higher dome temperatures, and resulting 
advantage of a better heat transfer rate and 
increased stove efficiency. 

Another factor affecting efficiency and 
overall stove performance is the cold blast 
temperaturé. This temperature sets the 
minimum brick temperature at the bottom 
of the stove, and thus sets minimum stack 
temperature and stack losses. 

Burners of ample capacity do not always 
solve stove heating problems. Burners will 
pulsate and upset regulation. Pulsation can 
be prevented by: (1) Larger diameter of 
burner opening into combustion chamber, 
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ANSWERS IN 
30 MINUTES! 


By means of the calculating board shown here, which is used 
in connection with the Spectrograph and Densitometer, our 
technicians are enabled to analyze simultaneously one to four 
different alloy samples. This analysis covers from six to ten 
elements—a total of six to forty determinations im the space 
of 30 minutes. a rae. ia 
Speed in analysis is all important, for 
taken while the metal is still molten in the 
uently before a single ingot is poured, we & 
that we have met your specifications for nog 
Here you will get quantity productioni 
precision standards. 


z MICHIGAN SM 
Sur & REFINI 


BONDS Division of 
BOHN ALUMINUM AND BRASS CORPORATION 
General Offices Lafayette B 
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MELTING BRASS? 


you should investigate 


HAUSFELD 
metnc FURNACES 
STATIONARY ...HAND TILT 
AND NOSE TILT TYPES 


Built for Senice 


FURNACES FOR 
BRASS « ALUMINUM e MAGNESIUM 
AND ALL OTHER 
NON-FERROUS ALLOYS 


The Campbell -Hausfeld Co. 


200-220 MOORE ST. HARRISON, OHIO 


(2) flared burner connection, and (3) higs 
head fan. 

Another factor influencing stove efficien 
and life of brick work is that a stove sho, 
be so heated that, if used on a fixed oy, 
the mixer valve is completely closed wh, 
the stove is taken off the furnace. By doin, 
this the average dome temperature cap |, 
reduced from the usual practice in stove o,, 
eration. 

Instruments used on modern stoves ay 
(1) Dome temperature recorders, () 
stack temperature recorders, (3) Comb, 
tion regulators, (4) stove gas pressure re. 
ulators, (5) stove gas flow meter, and (¢ 
dome temperature controllers. 


B. B. Frost. Iron & Steel Engr., Vol, 2 
Feb. 1945, pp. 64-69, x 


Control in the Steel Industry 


Condensed from 
‘Journal of Scientific Instruments” 


Accurate determination (to within +1) 
F.) of the temperature of liquid sted 
either in the furnace or in the ladle, js 
made by using the platinum-platinum tho 
dium thermocouple. A short silica sheath 
mounted in a graphite plug is used t 
protect the hot junction. Quick-reading 
potentiometers have been developed fo 
temperature indicating and reading. 

To record continuously roof temperatures 
of open-hearth furnaces, the total radiation 
pyrometer is used by focusing on th 
underside of the roof, usually throughs 
hole in the furnace back wall. Radiation 
pyrometers have been used for determining 
true slag temperatures by focusing one 
ceiver on the roof and another on the slg 
surface. This involves removal of th 
heating medium for a short time, and is 
less desirable than use of the immersion 
thermocouple. Systems for controlling th 
temperature of soaking-pits and heat-treating 
furnaces utilize the thermocouple. 

For “automatic” reversal of large regen 
erative furnaces, a fixed difference in tem- 
perature between ingoing and outgoing 
products is maintained at corresponding 
arbitrary points on each end of the furnace. 
Usually these points are the exit flues from 
the base of the regenerator. 

Control of pressure within the furnaces 
is achieved by pressure impulses from the 
center of the roof actuating the damper 
equipment. Where temperature control is 
desired in addition, the true floating type 
control is superior. The thin-plate orifice 
is used for measuring flow of fuel gases in 
the large mains used in steelworks. 

For controlling combustion, systems afe 
now used which automatically preserve 4 
constant ratio between input air and gas. 
Use is made of pressure impulses on 4 
weighbeam. Carbon dioxide meters for 
flue-gases based on physical principles ate 
those making use of the difference in density 
of air and flue-gas and of the Wheatstone 
bridge. 

In the laboratory, carbon is determined 
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the DRAWN FROM A 
MARGARET BOURKE- 
j WHITE PHOTOGRAPH. 
COURTESY OF ALLE- 
GHENY LUDLUM™ 
STEEL CORPORATION 
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electric furnace roofs 


BRERRSB 


If you are "hitting the roof" on your electric melt- from 50 Ibs. to 50 ton units, melting a wide range 
- ing furnace check the advantages to be gained of steels and alloys. P. B. Sillimanite Ramming 
is by using P. B. Sillimanite Brick, Shapes or Ram- Mix is usually supplied for monolithic roofs of 
“ ming Mix for roof construction. P. B. Sillimanite furnaces 1000 Ibs. and under. Brick or Special 


in roofs are in service today on furnaces ranging Shapes are recommended for the larger roofs. 


a WRITE FOR BULLETIN NO. 311 FOR COMPLETE 
SERVICE DATA. 














a MANUFACTURERS OF REFRACTORIES + CINCINNATI *« OHIO + USA 
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8 TO 16 HEATS IN 8 HOURS 
WITH A DETROIT ELECTRIC 
FURNACE 


Outstanding engineering and design principles assure volume 
production with a Detroit Rocking Electric Furnace—as many 
as 8 ferrous or 16 non-ferrous heats in one 8-hour day. These 
modern, speedy units likewise assure quality, for they provide 
automatic stirring action under non-oxidizing conditions and 
precise control over time, temperature, and composition. Their 
closed-chamber construction together with the absence of com- 
bustion products reduces dirt and fumes to a minimum. They 
save both labor and material. Versa- 
tile, flexible, fast, Detroit Electric 
Furnaces are a sound investment in 
economical production of high qual- 
ity castings. Available in seven sizes g 
with capacities from 10 to 8,000 Ibs. 
Write for complete facts. 










DETROIT ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC COMPANY e BAY CITY, MICHIGAN 








by magnetic permeability measurements 4. 
colorimeters incorporating photocells Pe 
the spectrograph are used for analytic 
work. Other physical instruments jp the 
laboratory include X-ray diffraction Meth; 
for examination of crystal structure, electry, 
diffraction method for examination of a. 
face films, and the electron microscope, 
The creep test is being used more €Xtey, 
sively. The “Magnaflux” and inductig 
methods are used for detecting local flay, 
Uniformity of properties throughout a bara 
and safeguarding against mixing are insure; 

by measurement of magnetic flux. 
Hidden defects are commonly detected ) 
radiography. This method has limitatiog, 
in detecting certain types of flaws, such x 
fine cracks. For detecting these, the super. 
sonic flaw detector is giving Promising f. 

sults. 

—W. Barr & T. F. Pearson. J Scientig, 
Instruments, Vol. 22, Jan. 1945, pp. 15 


Gasification of Iron 


Condensed from “Archiv Eisenhiittenwesen’ 


When reducing oxides and oxide mix. 
tures at high temperatures, a gasification of 
iron had been observed, and in further e. 
perimenting to clarify the conditions for 
gasification it was found that an iron mek 
with about 4.3% C gives off smoke when 
air is blown onto it starting at 1170C 
(2140 F.); the development of smoke in- 
creases from 1210 C. (2210 F.), and has 
its largest effect at 1350 to 1440 C. (2460 
to 2620 F.), and is without effect above 
1450 C. (2640 F.); with oxygen a flame of 
very high brightness is developed at 1315 
C. (2400 F.). Iron oxide tablets placed on 
the iron melt develop smoke beginning at 
1275 C. (2325 F.), which is most intense 
at 1350 to 1380 C. (2460 to 2520 F) 
bath temperature. For continuous, uninter- 
rupted process, a continuous supply of 
carbon to the iron melt is necessary. 

With a continuous supply of iron or iron 
oxide and carbon, any amount of iron can 
be transformed into a fine powder of pre- 
dominantly below 0.06 mm. particle size, 
provided that the space above the bath sur- 
face is completely free of access of air. In 
this case, the collected smoke has a gray 
metallic color. With an open bath surface, 
the developed gas burns with its total iron 
content. The smoke thereby developed has 
a more or less brownish-red color. 

The gasification process is thought to go 
on in the following manner: When oxygen 
hits the surface of the iron melt with about 
4.3% C, a thin oxide film is formed on the 
surface which reacts with the carbon below 
it approximately 

4 Fe;C+4 FeO=12 Fe+4 FeCO. 
Into this layer originated hereby and rich 
in iron, carbon enters from below and 
oxygen from above 
9 Fe+3C=3 FesC,and 3 Fe+1140.=3 FeO. 

The agitation of the reaction produces 4 
kind of stationary condition at the surface 
of the melt from which continually a gas 
of the composition FeCO is liberated, which 
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Ramix, the original cold-ramming magnesia refractory, saves time, labor 
and expense in the construction of new hearths and in major hearth repairs. 





OW is the time to eliminate the 
negative, undependable old hearth 
... the bottom that’s always piling up 
too many minutes of delay time and too 


many dollars of extra refractory expense. 


The positive step is to call in “Mr. 
In-Between”...the Basic Sales Engineer. 
He’s the link between our refractories 
and your furnaces, the man who’s there 


to help you avoid hearth failures. 


Possibly you need to replace an un- 
reliable old bottom with a new one of 
Ramix. Perhaps all you need is a major 
hearth repair. Or maybe a program of 
periodic resurfacing will bring delay 
time into line and keep the hearth sound 





and clean. On almost any refractory 
problem, you'll find this “Basic” man 


has good, helpful ideas. 


You can depend on the Basic Engineer 
because he is a practical steel man. He has 
made steel himself, spent years on open 
hearth and electric furnace floors. Now 
his duty is to make this training as a steel 
man and his knowledge of refractories 
available to you, his customer, to help 
you produce steel with minimum refrac- 


tory trouble and at lowest refractory cost. 


So just accentuate this point...the Basic 
man is YOUR Refractories Engineer. 
Don't hesitate to use his “know-how” 


and experience. 


845 HANNA 


“MR. IN-BETWEEN’ keeps you out oF TROUBLE 


BUILDING 


Cleveland 15, Ohio 
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Aluminum Calcium 

Aluminum Chrome 85/15 
Aluminum Chrome 90/10 
Aluminum Copper 50/50 
Aluminum Copper 60/40 
Aluminum Copper 80/20 
Aluminum Copper Nickel 50/25/25 
Aluminum Copper Silicon 50/25/25 
Aluminum Iron 50/50 

Aluminum Iron 80/20 

Aluminum Magnesium 90/10 
Aluminum Magnesium 98/2 
Aluminum Manganese 75/25 
Aluminum Manganese 80/20 
Aluminum Manganese 90/10 
Aluminum Manganese 95/5 
Aluminum Manganese, Metallurgical Grade 
Aluminum Nickel 80/20 

Aluminum Nickel Copper 50/25/25 
Aluminum Shot 

Aluminum Silicon 50/50 

Aluminum Silicon 75/25 

Aluminum Silicon 88/12 

Aluminum Silicon Copper 50/25/25 
Aluminum Solder 

Aluminum Titanium 

Aluminum Vanadium 
Aluminum Zirconium 


This partial list is but a few of the many alloys we make. Each is for the 
specific purpose of adding quantities of high melting point metals to 


standard alloys. 


SOME “FALLS BRAND” ALUMINUM ALLOYS 








There’s a 
Our 
Telephone 
Falls Brand Alloy pee 
It’s Buffalo 
For Every Foundry Use. Moacsiite 





180 









then disintegrates in Fe and CO; this q 
be considered as analogous to the liberatig, 
of Ag:O from a silver melt. 

The whole process must be considered y 
exothermic as the metal surface bec 
brighter at the place of contact with ty 
oxygen. The phenomenon starts at 1170¢ 
(2140 F.), closely above the melting poiy 
of the FeC melt, and reaches its maxim 
at 1400 C. (2550 F.); it is not obseryy 
above 1500 C. (2730 F.) 

If iron oxide tablets take the place ¢ 
air or O, the reaction of the last equatiog 
does not take place and the process gox 
on also above 1500 C., as the cold table 
at the contact with the melt causes a loy. 
ering of the temperature. Whether thi 
explanation is actually correct, further e. 
periments on the gasification process vil] 
have to show. 


—E. J. Kohlmeyer & H. Spandeau. Arch, 
Eisenhiittenw., Vol. 18, July / Aug. 1944, pp. 14, 





Patterns of Gypsum Cement 


Condensed from “Transactions of the 
American Foundrymen’s Association” 


For use of gypsum cement in making 
patterns and molds proper equipment is 
necessary, and the size and type of work 
contemplated determines equipment needed. 
The size of the job determines height of 
bench. It may be of marble slate, polished 
plate glass, or treated hardboard. Benches 
must have straight edges. 

The mixing bowl should be spherical 
and made of brass or stainless steel. Tools 
used are flat and kidney scrapers, spatulas, 
hand saw, block planes, angle plates, etc. 
In mixing, cement should be sifted or 
strewn into water. Water should not be 
thrown on the gypsum. Proper mixing is 
essential. 

When gypsum cements set, they have a 
slight expansion. Work recently done on 
expansion control gives products with an 
expansion of 0.02 to 1.25% at normal con- 
sistency. Gypsum cement mixed with water 
first begins to thicken, and at this stage it 
may be formed by hand, screeded (formed) 
with a template, and reinforced with hemp, 
sisal, wire, etc. In the next stage the mass 
hardens and finally sets. 








The template is a piece of metal cut to 
shape and used to form the plastic mass. 
Thickness of metal needed for the template 
depends upon type of cement used. For 
the hardest type of cement, 16 gage is used; 
for the softest, 27 gage. Half hard brass 
is satisfactory. 

Sled supports guide and steady the tem- 
plate as it is pushed through plastic mass. 
In using a sled, the bench is greased so the 
sled will slide easily. Sled construction is 
modified as required by the type of work 
involved. 

In forming gypsum cement there are five 
principal methods: (1) Straight run mold- 
ing, (2) square, rectangular, or oblique 
shapes, (3) circular shapes, (4) cylindrical 
or kindred shapes, and (5) built-up work. 
—E. H. Schleede. Trans. Am. Foundrymen’s 





Assn., Vol. 52, June 1945, pp. 1271-128. 
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A FEW FACTS ABOUT 
CORHART PRODUCTS 


; Electrocast Refractories are 
duty products manufactured by 
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Lary batches in electric furnaces, and 

gsting the molten material into molds. 

After careful annealing, the finished 

sbapes are ready for shipment. Dense, 

pigh-melting refractories, they are es- 
ially designed for resistance to cor- 

sive action. 

PRODUCTS 

(ORHART STANDARD ELECTROCAST is a 

pigh-aluminous refractory. 

CORHART ZED ELECTROCAST is Zirconia- 

pearing. 

HART ELECTROPLAST is a high-temper- 
= plastic refractory made from Standard 
Hectrocast which has been ground and crushed, 
Especially designed for ramming. Furnished dry. 
(ORHART MORTAR is a high-quality cement 
for laying up Electrocast, clay brick, or any 
guminous refractory. 


CHARACTERISTICS OF 
STANDARD ELECTROCAST 
POROSITY : Less than 0.5%—therefore virtually 
wo absorption. 

FUSION POINT: Cone 38 without any appre- 
gable softening below that point. 

HARDNESS: 8, Mineralogist’s scale. 

SPECIFIC GRAVITY: Blocks weigh approxi- 
mately 183 Ibs. per cu. ft. 

(COEFFICIENT OF EXPANSION: 0.000006 
between room temperature and 900° C. 

SPECIFIC HEAT: 0.25 cal. per gm. per °C. at 
gao® C. 

THERMAL CONDUCTIVITY: 25 BTU per sq. 
ft. per hour for gradient of 1°F. per inch. 
COMPOSITION: Standard Electrocast is of an 
duminous crystalline nature. 

CORROSION: Because of low porosity and 
isherent chemical make-up, Corhart products 
we highly resistant to corrosive action. 


APPLICATIONS 


Most heat processes present spots where a better 
téractory material is needed in order to provide 
a balanced unit and reduce the expense of re- 
peated repairs. It is for such places of severe 
sevice that we invite inquiries regarding Corhart 
Products as the fortifying agents to provide the 
teractory ‘“balance’’ desired. 

The following is a partial list of applications 
for which Corhart Products are suggested: 
ELECTROLYTIC CELLS —for production of 
Magnesium and other light metals. 

SILICATE OF SODA FURNACES — sidewalls, 
bottoms, and breastwalls. 

HEARTHS AND SMELTERS — for non-ferrous 
metals. 

ALKALI AND BORAX MELTING FURNACES 
~ fast-eroding’ portions. 

GLASS FURNACES — the entire installation of 
flux walls and bottoms, breastwalls, ports, tuck- 
tones, forehearths, recuperators, etc. 


RECUPERATORS—tile, headers, separators, etc. 


ENAMEL FRIT FURNACES — flux walls and 
om. 

BRASS FURNACES — metal contact lining. 
ELECTRIC FURNACES — linings for rocking 


ype, and rammed linings of Electroplast for 
this and other types. 


BOILERS — clinker line. 





STOCK SHAPES AND SPECIALS 

Standard and Zed Electrocast are made in stock 
shapes and in many special shapes. The weight 
ot individual pieces may run to 3500 pounds, 
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IF YOU NEED 


A BETTER 
REFRACTORY= 


@ Corhart Electrocast Refractories are high-duty products 








which have proved considerably more effective than con- 
ventional refractories in certain severe services. If your 
processes contain spots where a better refractory is needed 
to provide a balanced unit and to reduce frequent repairs, 
Corhart Electrocast Refractories may possibly be the answer. 
The brief outline at the left gives some of the basic facts 
about our products. Further information will be gladly 


sent you on request. 


Corhart Refractories Company, Incorporated, Sixteenth 


and Lee Streets, Louisville 10, Kentucky. 


“Corhart” is a trade-mark, registered U. S. Patent Office. 


Ry ECO, 
my % 
C 73 2. 

ENDURANCE 


CORHART 


ELECTROCAST 
REFRACTORIES 
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Metallizing Nonconductors 


Condensed from ‘Metal Finishing” 


The problem of metallizing insulators is 
not difficult, but methods are diversified. 
They may be grouped as follows: (1) Fine- 
ly divided graphite is applied to the sur- 
face; (2) graphite is mixed with a binder, 
such as wax, resinous materials, rubber, 
gutta percha, etc.; (3) finely divided metal 
powders are mixed with binders. 

(4) Metallic films of silver, copper, gold, 
lead, nickel, etc., are precipitated chemically; 
(5) metallic paints, in which a metal or 
compound of a metal is mixed with a re- 
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ducing essential oil and applied to glass or 
similar surface, and fused into the surface at 
elevated temperature; (6) spraying molten 
metal in the form of a mist, with compressed 
air. (7) Evaporation or distillation of the 
metals in a high vacuum chamber, and con- 
densation on the surface to be metallized; 
and (8) cathode sputtering, in which the 
metal is transferred under a high voltage 
and in a high vacuum, with the article 
placed between an anode and a cathode. 
The basic steps in deposition of metals 












on non-metals are: (1) The non- 
given a slight roughening to insure 
ence; (2) degreasing; (3) cleaning 
may be combined with the degreasing; 
a preliminary electrically conducting 
is applied to the surface; (5) a solid 
surface is built up on the conducting 
dium by electroplating, generally from 
acid copper sulphate bath; and (6) 
suitable polishing, the finishing metal 
ver, gold, etc.) is plated on. The f 
step is the most difficult. 

Metallizing is applied to non-conduetgy 
to obtain: (1) Electrical conductivity; (2) 
decreased moisture absorption; (3) @® 
creased heat resistance; (4) corrosion f% 
sistance; (5) dimensional stability; (6) 
impact and abrasion resistance; (7) weath 
erability; (8) flexibility and rigidity; (9) 
solderability; (10) weight increase; (1) 
cost advantages; and (12) color effects, 


Applications 

Some of the applications to which indy 
trial deposition of metals on non-conducws 
are now being put indicate the seriousnes 
with which the subject is now being om 
sidered. In the electrical industries, plati 
num films are used on glass for high vacuum 
equipment, to seal metal to glass, etc. Silver 
films on glass or mica are used for com 
densers, X-ray equipment, photocells, ele- 
trical contacts on resistor units, etc. 

Mirrors are backed by electrodeposited 
copper for certain military uses. Electro 
formed parabolic reflectors as used in mo 
tion picture projectors are made by pre 
cipitating a silver mirror on a glass mold, 
depositing a copper coat subsequently, and, 
after freeing the silver mirror from the glass 
mold, electroplating it with rhodium to pre 
vent tarnishing. 

Tinsel for fancy packaging may be made 
by coating transparent sheets on one or both 
sides with silver or gold. Plaster of Paris 
and other composition statuary may be metal 
coated. Cork is plated to increase its watet- 
proofness and rigidity. 

Molds for reproducing alligator and other 
fancy grains in leather, and flowers and 
fruits intended for display, glass decorations, 
enamelled ware, earthenware and china, 
bracelets, fountain pen barrels, tile, and 
terra cotta have been metallized. 

The largest single application of the 
metallizing of insulating materials is in the 
electroforming and electrotyping field. Cop 
per is deposited on wax to form printing 
plates valued at $30,000,000 annually. 

Surfaces may be roughened mechanically 
by sand blasting, sand rolling, or pumicing; 
chemical etching is also used. Organic sol- 
vents, such as carbon tetrachloride, afe 
used for degreasing, while 2% potassium 
hydroxide makes a good cleaning solution. 

Conducting materials may be finely di- 
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GBUALITY ASSURES 
A GOOD NAME 

















Charles Goodyear, discoverer of the 
process of vulcanizing rubber, 
brought into being a new substance 


AIRE NT Ty) basic for myriad uses. 


Civilization owes its present advancement to rubber vul- 
canizing. Communications, transportation, electric power 
and appliances depend on it. 


The name Charles Goodyear, dragged through the con- 
fines of debtor prisons and bankruptcy, is today a great 
name in modern industry. 





RO-ALLOYS Division 


ELYRIA, OHIO. 
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RESISTANT CASTINGS 
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LIGHTWEIGHT INSULATING BRICK 
does *‘T)ouble Duty”’ 


in Furnace Walls 





CONVENIENT 132 x9" SIZE—EASY TO HANDLE 
REDUCES WALL JOINTS 65% 


Protects furnace steelwork and plating from ex- 
cessive heat with a strong resilient cushion which 


absorbs expansion stresses. 


KEEPS HEAT INSIDE FURNACE WALLS 
Excellent insulation — a 4!/2 inch thickness being 
equivalent in heat flow resistance to more than 
29 inches of fire brick. 

Find out how quickly THERM-O-FLAKE Brick 
will pay back theip.cost in reduced furnace heat 





losses. For specific data, indicate type of furnace 





and approx. operating temperatures in writing to: 


~ Iilino 
(lay Products 


cin) ThermOflake Brick 
eis 


FOR HOT FACE TEMPERATURES UP TO 2000° F 





i 
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vided metallic powders, usually 
brass, and bronze, or graphite. Bondi, 
media include wax, resins, gums, and othe, 

The most successful commercial prog, 
for depositing metals on non-conductors j, 
the silvering of mirrors. Silver is deposite 
as a chemical reduction film. Plating 
plastics is usually done by cleaning, immer, 
ing in stannous chloride, then plating jy 
the silvering bath. Gold mirrors have son, 
decorative and advertising uses, and golj 
plating on ceramics and glass is much ugg 
Vacuum flasks make use of nickel or mg 
nesium films. 

Metal spraying is widely used in indy 
try for remetalling machined parts, em 
Metallic paints are especially used in ceramj 
work for application of silver, gold, o 
platinum bands. 


—Samuel Wein. Metal Finishing, Vol. 42, t. 
1944, pp. 534-538; Oct. 1944, pp. 610-613; Ny, 
1944, pp. 669-672; Dec. 1944, pp. 736-738; Vg, 
43, Jan. 1945, pp. 10-13; Feb. 1945; pp. 61-63, 7; 

Mar. 1945, pp. 103-19. 


Tungsten and Molybdenum Wire 


Condensed from “Steel’’ 


At the plant of Wickwire Spencer Metdl- 
lurgical Co., Newark, N. J., tungstic acid 
is precipitated from an aqueous solution 
of sodium tungstate by adding hydrochloric 
acid, washed seven times to remove impur- 
ities, and converted to tungstic oxide by 
drying in ovens. 

The tungstic oxide is mixed in batches of 
1000 kilos, and loaded into small “boats,” 
which are charged end-to-end into gas-fired 
tube furnaces. The tubes have three heating 
zones, ranging from preheat of 900 F. to 
final heat of 1500 F. The oxide is reduced 
to metal powder by a stream of hydrogen. 

The tungsten metal powder is put through 
a 250-mesh sieve and is later formed, with- 
out using a binding agent, into slugs 3-in. 
square by 18 to 24 in. long in a hydraulic 
press. The slugs are sintered at 900 C. in 
a small furnace and are then heated to about 
3000 C. in cylindrical electric resistance 
furnaces, in which the slugs serve as the 
heating elements. 

The slugs are converted to wire rods in 
push-pull or continuous-type hot-swaging 
machines. In the continuous machines, the 
rods are brought down to an average length 
of 18 ft. and diam. of 0.100 in. 

In preliminary drawing, the rods are given 
three or four drafts on conventional draw- 
benches, reducing the diam. to about 0.060 
in. Wire smaller than this is handled on 
12-in. drums for sizes down to 0.0155 in, 
6-in. drums down to 0.007 in., 44-in. 
drums down to 0.005 in., and 214-in. spools 
down to 0.00055 in. 

Extremely fine wire requires dozens of 
draws and anneals. Although reduced hot, 
annealing is necessary at intervals between 
draws. Annealing furnaces are atmosphere 
controlled, electric-resistance type with pools 
of mercury at the entrance and exit ends 
serving as contacts. 

Tungsten carbide dies are used in draw- 
ing the larger sizes and diamond dies for 
the smaller sizes. The diameter of the 
small sizes is determined by weighing 200- 
mm. lengths. 

In making molybdenum wire, molybde- 
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Phillips Propane, supplied to the inspirator at suitable 
pressure to dry this mold with a soft flame, is another 
exampie of the flexible use of this “natural gas” through- 
out industry. In this application, advantage is taken of 
the high specific gravity of propane to allow the “heavy” 
fame to penetrate the hard-to-reach portions of the 


mold. The extreme purity of Phillips Propane combined 


with ease of temperature control insures quality produc- 
tion with minimum spoilage of product or process con- 
tamination. Whether you plan to install new heating 
equipment or a peacetime conversion of present facili- 
ties, it will pay you to investigate the advantages of 
Phillips Propane. Our engineers will gladly provide 


full details at your request. 


PHILLIPS PETROLEUM COMPANY 


Philgas Division 
BARTLESVILLE, OKLAHOMA 


Branch Offices in NEW YORK, CHICAGO, PHILADELPHIA, MILWAUKEE, 
DETROIT, ST. LOUIS, SHREVEPORT,- AMARILLO, HIBBING, DENVER 


















Charge end showing 
pit into which billetsare 
placed by crane. Con- 
veyor picks up billets 
and keeps hearth filled. — 
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BRASS BILLET HEATING 
FOR EXTRUSION PRESS 


R-S gas-fired Furnace, walking 

beam type, heats two rows of 8" 
diameter billets. Capacity: 70 bil- 
lets or 28,000 pounds per hour. L 
Temperature: 1500 degrees F. Bil- | IR-S 
lets delivered by roller conveyor a 
to extrusion press. “since twos | 








Furnaces of Distinctio™ 
~ $f 


FURNACE DIVISION 


R-S PRODUCTS CORPORATION 





4522 Germantown Avenue e Philadeiphia 44, Penna. 


' BUY WAR BONDS 
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num trioxide and ammonium molybdy 
are reduced in a hydrogen atmosphere y 
1000 F. to molybdenum brown oxide. Ty 
particles are fine in one case and coarse jy 
the other. The two sizes are mixed ag 
reduced at 2000 F. to molybdenum mex 
powder. This powder is pressed into bey 
and sintered at 2300 C. These bars then ap 
reduced in the same manner as tungsten, 


—Irwin H. Such. Steel, Vol, lis, 
Mar. 26, 1945, pp. 90-91, lig 


Design and Control of 
Large Paint Dipping Tanks 


Condensed from “Sheet Metal Industries’ 


There are in normal use three types of 
dipping tanks and conveyors: V type, the 
vertical types with “ram” or drop hoist 
dipping, and those with vertical conveyors, 

The V tank is used for articles having 
little depth, such as pressed steel parts. Its 
advantages are comparatively simple con. 
struction, and speed control. When clean. 
ing and degreasing integral with the dipping 
system are to be employed, it is doubtful 
whether the V tank can be bettered. The 
greatest disadvantage is that it exposes a 
very large surface of paint to oxidation and 
increases enormously the rate of solvent 
evaporation. 

Since the paint receives very little agita. 
tion, due to the slow movement of the 
parts, a minimum pumping speed necessary 
to turn the contents of the tank over once 
per hr. is required. Pump wear can be 
overcome by using a piston pump with a 
porcelain liner, a pump with a slack fit, or 
a special pump designed for use with paint. 
Finally, mechanical means must be used 
to agitate the surface to avoid surface ef- 
fects, particularly with mixed colors. 

Vertical tanks with a hand hoist, motor 
or conveyor are used for the dipping of 
long articles. Their only advantage is that 
long articles can be dipped without recourse 
to very large V tanks and consequent large 
capital cost. Flow out control is difficult, 
due to the high speed of withdrawal. 

Although the tanks are less subject to loss 
of thinners or to oxidation than V tanks, 
most of the draining takes place on the 
draining board where more pigment is lost 
than vehicle so the effect on paint stability 
may be as great as the high surface to vol- 
ume ratio of V tanks. 

The simplest type of dipping method is 
that employing a vertical shaft carrying 
a gate on its bottom extremity. The part 
to be dipped, hanging on a runner, is pushed 
or conveyed along a rail, the ram is lowered 
until the article is submerged, the shaft 
rises to its original point, and the hanger is 
pushed forward on to a rail level with 
the hanger. Double handling is required. 

A second type of discontinuous dipping 
system allows for a “dwell” in the tank by 
permitting the load at the bottom of its 
travel to run off the drop section on to a 







a a hue le) 





horizontal dead line while the drop section 
returns to the top for a further load. The 
discontinuous systems require considerable 
hand labor unless a complicated multiple 
conveyor system is used. 

For circulation of paint, the pumping 
circuit should be arranged so that no aif 
is sucked in and the paint has no oppot- 
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ennsalt EC-10 does a S35 


















Oils, greases, metal chips and shop dirt 
are quickly removed from steel bomb 
fuse plugs in the precleaning process 
with Pennsalt EC-10. Pennsalt K-7 is 
used in the subsequent Anodic Cleaning 
process. 

This combination makes it possible for 
each eight hour shift to produce an aver- ¢¥'* 
age of 9700 fuse plugs with only 1/10 

of 1% rejects —a step up in production 

of 15%. 


The following is the actual case history 
of this operation. 
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EQuip 9 ond subse 95 free of Oils 
Went “Irigiuen . ’ Grea . 
USED MENT A 200 gal, Solvent a; al Iridite dip Coatin $€3 and flings Prior ; 
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2 dip rinse tank ” 
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1. Use Pennsaly CLEANING 


30 Seconds. EC-10 concen 





Special Chemicals 
Division Products 









trated 
2. * TOoom 
Cold water Spray ring 'emperature, Soak fo, 
e. r 


Acid-, Alkali-, and Solvent- 
proof Cements « Lead Fluo- 
borate Concentrates « Flu- 
oboric Acid « Acid, Alkali 
and Solvent Emulsion Type 
Cleaners « Paint Strippers 


e Pickling Agents. 










SPECIAL CHEMICALS DIVISION 


ENNSYLVANIA SALT 


ANUMFAZCTURING COJMPANY 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 


YORK « CHICAGO « ST.LOUIS « PITTSBURGH « CINCINNATI e« MINNEAPOUS « WYANDOTTE « TACOMA 
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Millions of whirling abrasive wheels, trained in 
war's tough school of precision finishing, each 
doing a prime job in laboratory, tool room, 
aboard ship, on production line. And — they‘re 
all set and eager to tackle civilian goods when 
peace machinery is singing again. 


4 Whether it’s removing burrs, smoothing edges, 
squaring surfaces so accurately that the finish can be measured in 
micro inches, or cut-off work — there’s a Chicago ready to do a top- 
ranking job for you. 

VITRIFIED GRINDING WHEELS with a 50-year pedigree. Up to 


3” in diameter in various abrasives and bonds including the 
famous FV Bond. 

MOUNTED WHEELS. The largest assortment made with a shape 
and abrasive to take care of every internal and external finish- 
ing job. 

CUT-OFF WHEELS. All types and sizes. Now offered with the 
sensational new special-formula RT Bond (rubber or resinoid). 


Learn first-hand about Chicago's superiority. 


SEND FOR TEST WHEEL Tell us what you have to finish, size wheel 


you'd like and we'll mail one promptly. 
Send coupon for illustrated Catalog 
CHICAGO WHEEL & MFG. CO. 
{101 W. Monroe St., Dept. ME, Chicago 7, Ill. 


% Half a century of specialization has established our reputation as 


the Small Wheel People of the Industry. 
— SS ek Fe; Se el I A A A ll a 





a 
B Send Catalog. Interested in [] Grinding Wheels [1] Mounted 
i 
i Wheels [] Cut-off Wheels [] Send Test Wheel. Size.............. 
a 
Re SERENE ERIE ERS. Yes. ON eae 
i 
5 aS eas es ee 
= 

















tunity to oxidize. Pumps should be n, 
continuously even during shut down perigx 

To maintain consistency of results, 4 
paint must be controlled, particularly; (| 
Pigment to vehicle ratio; (2) VisCOsity; ay 
(3) specific gravity. For absolutely trou} 
free production, the paint should be kewl 
right by constant routine testing by thi) 
in charge of production and at least a week} 
analysis. 

When the tanks are actually in operation, 
control is effected by finding out: (1) y¥ 
cosity at working temperature; (2) visg 
ity at say 70 F.; (3) specific gravity ¢ 
70 F.; (4) volatile (%); and (5) no. 
volatile (%) (vehicle and pigment). 


—P. M. Fisk, Sheet Metal Ind., Vol. 9, 
Mar. 1945, pp. 476-484; 4% 











Machining Glass-Reinforced Plastic 


Condensed from “American Machinist” 





Glass-reinforced plastics are a mechaniqj 
combination ot glass fiber reinforcing mem. 
bers encased in, and bound together by, s 
plastic material. The highly abrasive nature 
of the fine glass dust from machining and 
high tensile strength of the fibers make shor 
life for ordinary cutting tools. Cemented 
carbide is the logical tool material in special 
forms, cutting angles and operating pro 
cedures to prevent excessive physical contac 
of cutting edges. 

Light cuts and moderate speeds are neces- 
sary for both work and the tool. The glass 
dust should be removed by air suction to 
a filtered discharge, since dust is irritating 
to the skin and mucuous membranes. Com- 
pressed air will cool the tool, but if liquid 
is needed water is satisfactory. 

Ordinary metal cutting lathes can be 
used for all turning. Cutting speeds of 150 
to 200 surface ft. per min., with a feed of 
0.010 in. per rev., are satisfactory. Female 
centers are better than male for turning 
laminated stock. 

When facing or counterboring, the cut 
should always be toward the center to keep 
work under compression. In facing and 
turning, the heel of the cutting edge should 
cut in advance of the point; otherwise it 
will peel off the stock and throw up 2 
fin or burr. 

For lathe tools Carboloy, Grade 883, 
combines high wear resistance with tough- 
ness. Where even greater wear and less 
toughness is allowed, Carboloy 905 is good. 
Tools should have a 33° clearance angle; 
no back slope or lips; and a top side rake 
of 13°. Ordinary high-speed drills are 
satisfactory for holes up to 3/16 in. in 
diam. 

A slight negative rake should be ground 
on the cutting lip similar to that for drill- 
ing brass. For larger holes carbide-tipped 
tools, kept sharp at all times, are needed. 
Flutes should be highly polished and max- 
imum chip clearance provided. Drills should 
have a slow helix for through holes; a fast 
helix for blind holes; a 55° point for thin 
sections, and a 90° point for thick sections. 

After drilling, holes are usually 0.001 to 
0.003 in. undersize because of plastic’s 
spring-back after having been compressed. 
Large holes can be cut well with the fly; § 
cutter type hole-cutting machines equipped 
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American Type Founders 
Vudustrial Products Diuéséon +\NDUCTION HEATING 


3906 HUDSON BOULEVARD e UNION CITY © NEW JERSEY 











Mail the coupon today! 


New ATF Precision 
Induction Heater 


Many jobs in your plant 
can be done with one 
ATF Converter! 


BRAZING — SILVER-SOLDERING . . . ATF Induction Heaters 
have accomplished splendid brazing results in many industries 
because ATF Converters using Silver Alloys, make possible the 
bonding together of ferrous, non-ferrous and non-matched metals 
in a variety of shapes and sizes. ATF Hi-Frequency creates the 
almost instantaneous heat necessary to give a smooth flow of 
Silver Alloy and the resultant strong, clean joint rarely requires 


additional finishing. 






















Braze by Induction 
Heat-Treat by Induction 





American Type Founders Industrial Products Division: 


Without obligation, send me complete information about the application of your 
Hi-Frequency Induction Heating Unit to 


—) Melting ( Herdening [) Brazing () Annealing [) Soldering 
() Ferrous Metals (|) Non-Ferrous Metals 


[| Have an Engineer survey our plant 


Sc cnsiinnastnens 





Company 





Street Address 


City 
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with carbide-tipped tools. A gasket » 
can do large holes in thin sheets 
large holes can be sawed with circulg 
tooth cutters. 

To keep from splitting the work 
drilling, it is best to clamp a block of 
or metal to the bottom of the plastic 
other way of cutting large holes jg 
a lathe, boring mill or a milling g 
First, a starting hole is drilled, then 
by boring to size. 

Band saws are best for general y 
sawing of glass-reinforced plastics, 
blanking, punch slightly larger thay 
quired, then pass through a shaving die 


—Harry Crump. Am. Machinist, Vol. 
Mar. 29, 1945, pp. 9 


Cleaning Steel 


Condensed from “Iron and Steel Engi 


A symposium was held on the subjeq 
cleaning steel comprising papers on Ce 
ing Steel for Subsequent Coating (N, 
Cook) , Cleaning Steel for Subsequent 
ings (J. J. Duffy, Jr.) , Electrolytic Cleanj 
Lines (J. I. Greenberger), and a Mode 
Strip Pickling Plant (L. Johnson). 

Cleanliness is a major factor in the m 
efficient use of coatings. To get as conti 
uous a coating as possible, with a unif 
thickness, and the greatest possible adhg 
ence, the base steel must be thoro 
clean. However, different degrees of 
liness are needed for different types 
coating processes, but a method of test 
a pre-requisite before any definite specifig 
tions can be set up as to the degree 
cleanliness. As yet, no_ satisfactory 
method has been devised. 

Generally, an electrolytic coating 
not take if the steel is not clean while} 
metallic coatings will bridge over 
cover up unclean spots. Nevertheless, in # 
latter case, the coating will not stand 

Cleaning was a hard problem before co 
IN Y 0 UR R 0 D U C Tl 0 N C w A IN reduced material was used, but now it 

LY much worse as a result of the oils used i 

cold rolling. It would be more efficient 

* A steady flow of rods, bars, tubular sections and all kinds of the material were cleaned at the soura 

” eggs : . . so th rw hav do little if an 

extruded shapes, within allowable tolerances, is a basic require- yer Fogg — a deatea is vel 

ment for the production of innumerable non-ferrous fabrications. portant to the coater. While some of th 
newer processes, such as gas pickling, 

designed as an integral part of the coatia 

unit, it is mot a good idea to attach t 
accurate dimensions, and easily endure extreme runs of ton- complicated a unit to a continuous coati 

operation. 

Cleaning can be done by chemical, ph 
Schloemann Extrusion Presses are designed for capacities ical or mechanical means. A solvent em 
‘ sion is a definite aid in conjunction wit 
ranging from 850 tons to 5000 tons, and larger. standard alkaline cleaning. Its advantage 
include: Quick removal of oil and smu 

They are engineered to meet your requirements. Write for more satisfactory cleaning after coating, I¢ 

. : vulnerability to variations in the type ¢ 
complete information. soil, water conditions, equipment used, and 
time of immersion. Apparently, the solves 
wets the soil and enables its removal by thé 
alkali. a 

Variations in water have a direct bearing 
on the efficiency, adherence, and appeal 
ance of coatings. Although phosphates and 
synthetic wetting agents have helped, the 
is generally little control over this factor. 

Either a soak or an electrolytic cleaning 
4 YDRAULIC PRESSES ROLLING MILL MACHINERY may be satisfactory, but agitation is nec} 


Schloemann Extrusion Presses shape the metal to highly 


nage and hours at low operating and maintenance expense. 
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‘ Eat © seam weld. interrupted 
catingguammmrant is generally used and 
edu } a succession of over- 
spot welds. Electronic 
rs control the sequence of 
Ypital setting: 2 cycles weld 
b and 2 cycles off time. Cur- 
jent values slightly higher thon 
_ due to the shunting of 
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Fast Higgins landing craft must use distilled water in the 
cooling of their power plants. It is essential that the distillation 
unit be both sturdy and splash-proof. 


In fabricating this unit, Higgins Industries, Inc. uses seam 
welding. The Sciaky welder above is speeding the production 
of distiller cabinets. A single sheet of 24 gauge Monel metal is 
formed, then welded with a single longitudinal lap joint near 
the corner. The result is a strong, waterproof joint, produced 
with speeds up to 78” per minute. No special skill is required 
of the operator. 


We can help you design your product to take advantage of this 
modern fabricating process. A variety of special wheels, man- 
drels and jigs can be adapted to your problem. A new booklet 
describing our 180 KVA series machines, including general 
information and tooling data is yours for the asking. Write for 
bulletin 113-A. 


SCIAKY BROS., 4915 W. 67th ST., CHICAGO 38, ILL. 


Offices in New York, Washington, Cleveland, Detroit, Los Angeles 
Representatives in principal cities. Plants in London and Paris 
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amou’s PURE AMMONIA 





When yon weed te... 





Whaewe you need ta. (AM! 


Armour knows what it takes for your heat wee, ... knows that 
h 


when you need ammonia you need it in a hurry! 


r 


at’s why your 


orders are shipped promptly. What’s more, 65 conveniently-located 
stock points mean prompt delivery. Many customers receive their 
shipments of Armour’s Anhydrous Ammonia within 24 hours. 


Armour’s Anhydrous Ammonia is 
, Point of —60°F. It’s widely used in 


ure and dry with a Dew 
itriding, Dry Cyaniding, 


Dissociation and other —" Orders can be filled in either 


bottle or tube type cylinders. 


There’s no sacrifice in quality with this superior service. Armour 


tests every cylinder for purity. 


So remember: prompt delivery, process dependability and tech- 


nical advice are as near as your p 


one. Call Armour today. 


ARMOUR AMMONIA WORKS 


“Headquarters for Ammonia Service” 


A Division of Armour and Company 
120 BROADWAY, NEW YORK 5, NEW YORK 
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1355 WEST 31st STREET, CHICAGO 9, ILLINOIS 
Or your nearest Armour branch 



































sary. If electrolytic cleaning is 
current must be high enough (at lease 3 
amp. per sq. ft.) for adequate gassj 

A high speed cleaning line fo, 
involves: (1) An initial removal of 
excess dirt and oil; (2) electrolytic cess: 
to remove the oil and foreign matter 
the pores; (3) scrubbing and rinsing 
remove the loose surface scum; and (4 
drying of the strip. 

—N. E. Cook, J. I. Greenberger, J. J. D, y, Ir 


ay 


uff 
Lane Johnson. Jron & Steel Engr., Vol, 
Apr. 1945, pp, 


Forging Aluminum Cylinder Heads 
Condensed from “Modern Industrial Prey 


Aluminum alloy blanks from which qh 
inder heads are formed are pre-blocked 
a 2000-ton fast-traverse hydraulic p 





Prior to all forging operations, the stock id @ 
heated to 840 F. in gas-fired furnaces 

the convection type, located conveniently " 
serve the presses. 

The first pass flattens the heated bill 
and the next pass completes the pre-blocking W 
operation. The forgings heated to 840 F 
go through the first and second blocki a 
operations without reheating, and a tri 
ming press removes the flash. 

During the blocking operations a pom U 
bar is inserted in a groove in the die { 
leading to the forming part of the die. Thi 
serves to form a “tong” hold on the d 
of the forging. The forgings are then et 
in tanks of heated caustic and, after a ring 
in nitric acid. The etching process, at this 
stage, is of extreme importance, for it 14 
veals on inspection the presence of cold 
shuts, caps, folds or cracks. 

From the tanks the forging goes directly 
into a gas furnace, where the part is agaig N 
heated to 840 F. and then put through ti] 
upsetting operation. The forgings are ha] te 
dled with a porter bar and, utilizing the liq inin 
provided by the monorail system, are placed dow 
in an 8-in. Ajax upsetter, where the domdic 
of the forging is filled out and a flange o 
the base of the cylinder head is formed. wis 

In the heat-treating sequence, the forgings "*# 
are passed through roller-hearth, heat-recit-(Tus 
culating type furnaces arranged for straight-zine 
through continuous flow work on each O}¢, 
four lines. The treating cycle consists of 1!) t 
hr. at 950 F., followed by quenching in hi b 
water. The aging cycle is the same, only te 
the temperature employed is 450 F. After the 
the final cleaning, polishing, and inspection of ; 
the forgings are ready for machining. E 

Specially designed machines perform th 
more than 70 operations required to trans adv 
form the forging into a cylinder head. ls Ins 
the finning operations, 40 fins are cut ove} alsc 
the dome vertically and 43 are cut hor: 
zontally around the sides. Since the contou 





of each fin differs from every other fin, oaly 
one can be cut at a time. Actual cuttings 
done by saws having tungsten carbide tip 
of exceptional hardness. 

Starting with a 72-lb. billet of treatel 
aluminum, the completed forging weg 
about 64 Ib., while after machining * 
weighs only 25 Ib. 


—P. D. Aird. Modern Industrial Press, Vol.’ 
Apr. 1945, pp. 18-20, & 
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an insulating 
«a material that 

loi will withstand 
loti] @ Wearing action 


under heavy loads 





f col B: - u , _ 


Nhorizontal cylindrical furnaces, 
tons of heavy fire brick—both 
ijlining courses and checkers—bear 
down on the insulating material. As 
tis mass expands with heat, it 
moves lengthwise. This severe 
wearing action has a tendency to 
jcush the insulation. However, en- 
i Arm- 
stong’s Insulating Fire Brick, due 
‘a ho} their high safety factor of extra 
onljstength, successfully withstand 








Afts}the destructive force in this type 
con} of installation. 

ntx| Extra strength is just one of the 
tran-| vantages offered by Armstrong’s 
d. bj insulating Fire Brick. They have 
ove} also high 


insulating efficiency, 
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.| ARMSTRONG’S 








was solwed: 


light weight, low heat storage, high 
resistance to spalling, and great 
uniformity of size and composition. 
There are five types of Armstrong’s 
brick available, for temperatures 
from 1600° to 2600° F. 

The “know-how” of Armstrong’s 
engineers, based on thirty years’ 
experience, is at your service with- 
out obligation. Send for your free 
copy of “Specifications for Insu- 
lating Fire Brick”—a handy check 
list of the performance you can 
reasonably require of any insulat- 
ing refractory—to Armstrong Cork 
Company, Insulating Re- 
fractories Dept., 5507 Con- & 
cord Street, Lancaster, Pa. 















Steel Shell 


Heavy Fire 
Brick Checkers 


9” Heavy Fire 
Brick Lining 


2%" Arm- 
strong's Insu- 
lating Fire 
Brick 


(Arrows indicate pressure 
and movement of load) 


Sulphur-burning furnace installed in 1936 
in the sulphite paper mill of the Weyer- 
haeuser Timber Co., Everett, Wash., is 
typical of furnaces requiring great strength 
in insulating refractories, Built by the 
Chemical Construction Co., and insulated 
with Armstrong’s Insulating Fire Brick. 





Crushing Strengths 
(Average, cold, A.S.T.M. standard tests) 
A-16—175 Ibs. per sq. in. 
A-20—175 Ibs. per sq. in. 
A-25—250 Ibs. per sq. in. 
A-23—430 Ibs. per sq. in. 
A-26—-325 Ibs. per sq. in. 














INSULATING REFRACTORIES 
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.. » because they alone 
have all these features: 


1. T-slots in table tops for speedier set-up of all kinds of 
work, 


2, 135-degree tilting range from horizontal. 
3. Four rugged supports for greater steadiness. 


4. Two Timken bearings on spindle shafts, instead of 
bushings, for permanent alignment of table top. 


5. Double, instead of single, tilt gear (in 3-ton size and 
over) to equalize load for safety, steadier operation 
and longer life. 


6. Motor and gearing housed inside frame to prevent 
damage during table loading. 


Other features of the most complete line 
of Welding and Assembly Positioners — 
100 Ib. to 40,000 Ib. capacity — are cov- 
ered in Bulletin No. 210. Write today. 
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MACHINERY COMPANY 


INDUSTRIAL DIVISION 
DUNELLEN, NEW JERSEY 
Subsidiary of WORTHINGTON PUMP AND MACHINERY CORPORATION 


















Electric Welding of Kirksite 


Condensed from “Western Machinery ai 
Steel World” ; 


Kirksite and other high-zinc alloys have 
been generally accepted for use as forming 
dies, although difficulties have been ¢| 
countered in certain types of repair Work 
Flaws, cracks, and other imperfections can 
be handled by a good torch operator With 
some experience with the metal. Metal ai] 
ditions, particularly in crevices of the dis 
caused considerable difficulty. 

In response to the request of a clien, 
Research Welding Co., Huntington Pari 
Calif., studied the problem, and at kg 
perfected a technique that has given satis! 
faction. It has been legally protected, but j 
used either in repair work done in they 
own shops, in field service, or under licens 
agreement with other companies. 

The electric arc is directed to that pa 
of the grounded casting in which add 
metal is required. The heat is closely log. 
ized, so that adjoining areas are not a4, 
versely affected. Added metal is supplie 
from an alloy rod, hand-fed into the ar 
ot the arc. While the rods used by the 
company were of their own manufactur 
they now recommend a rod supplied by thd 
makers of Kirksite alloy. 

Rate of travel is comparable to that ig 
oxy-acetylene welding of steel. An extreme 
uniform bead is laid down, so that subg, 
quent grinding and scraping are held tod 
minimum. The zinc burn-out is negligible 
the deposit is clean and shiny, and the wor 
is completely free from porosity and uw 
dercutting. 

In a recent repair job, a 10,000-Ib. did 
for an aircraft company was found to r 
quire an addition of a 14-in. bead to a fille 
The needed metal was added to 28 lined 
feet of the die, the work requiring 514 hr 
including delivery time to the factory. The 
built-up areas were then scraped, blued-in 
and the die was found to be acceptable. 

The method makes possible engineering 
changes and additions not attempted hith 
erto. 


—John A. Toland. Western Machinery & Steel 
World, Vol. 36, Apr. 1945, p. 16 


{ 
Electrostatic Spraying of Enamels 


Condensed from 
"Journal of the American Ceramic Society’ 


The factors which make  electrostati( 
spraying valuable in the application of or 
ganic coatings apply equally to porcelais 
enamels. In conventional spraying, 50% 
or more of the enamel may be overspray 
Part of this overspray may be reclaimed but 
it cannot be used for finish coatings. 

In electrostatic spraying, the object to bk 
coated is grounded while the particles being 
sprayed are given a negative charge by 3 
special rectifier combined with a very high 
voltage transformer. An increase in the 
secondary voltage from 85,000 to 100,000 
volts causes no appreciable difference is 
results. 

The electric field around the particles i 
produced by an electrode system of a seri 
of fine copper wires suspended parallel 1 
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Model SF-O1-U fatigue machine 
showing typical set-up for flexural 
test of thin sheet material. No 
gears, cranks or cams are em- 
ployed in the mechanism of this 
fatigue testing machine developed 
by Sonntag Scientific Corporation. 
The fixed alternating force it de- 
velops is produced by a cen- 
trifugal-force type of mechanical 
oscillator which is direct driven 
from a synchronous motor through 
a flexible shaft. 


60,000 Ib. Southwark Tate 
Emery Universal Testing 
Machine with Stress Strain 
Recorder built in 7 stand- 
ard sizes. 


The Baldwin Locomotive Works, Baldwin 
Southwark Division, Philadelphia 42, Pa. 
Offices: Philadelphia, New York, Washing- 
ton, Boston, Chicago, St. Louis, Cleveland, 
San Francisco, Houston, Detroit, Pittsburgh. 


Dm THE BALDWIN 
"> GROUP 
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PERFORMANCE - UNIFORMITY - ECONOMY 


Ae 4 ot o oa 
TO DO YOUR HEATING JOBS— 


* BETTER— 
* MORE ECONOMICALLY 


HAGAN 





7'0"' Size. Billet—2 4" x 214" x 4-4". * 
Billets per hour—221. Pounds per hour 
-1768. Used with #3 Maxi-press. 


5'0"' Size. Billet—2"' x 2" x 14-3". 
Billets per hour—71. Pounds per hour 
—1190. Used with 1500 lb. hammer 





11'6"' 
Billets per hour 
—4200. Used with #6 Upsetter. 


miet—s” = 5” = 186". 


-33. Pounds per hour 


Size. 


17' Size. Billet—4"'x 4"'x 11-4" Billets 


per hour—225. Pounds per hour— 
11,250 Used with 2-200 Ton Presses 


HAGAN Rotary Hearth Furnaces 
give completely accurate control of 
heating time and temperature thus 
providing uniformly heated billets 
at the desired forging temperature. 
Burned or cold steel is eliminated 
metal losses are greatly reduced. 
The HAGAN method of charging 
and discharging the furnace at one 


central point effects a saving in man- 
power and labor costs are less. The 
position of the billets on the patented 
HAGAN furnace hearth results in 
more billet area being exposed to 
heat, hence faster heating time, 
lower furnace temperature and 
lower fuel costs. 
















These furnaces are 
available in various 
sizes and capacities 
from a few hundred 
pounds up to 12 
tons or more per 
hour. 


Descriptive bulletin 
sent on request. 


FURNACES 


FOR EVERY INDUSTRIAL NEED 
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the surface being sprayed. It is essential the 
they conform in contour to the object bein, 
sprayed. Generally, most efficient resus 
are obtained with a distance of 6 8), 
between the electrode wires and 10 to 
in. between the electrodes and the Pie 
being sprayed. 

The degree and uniformity of atomin, 
tion is one of the most critical factory 
the operation. The atomization is m 
by passing small glass plates through gf 
spray 2 ft. from the gun and Photographing 
at a magnification of 20 X. The 
fluid tip and an atomizing cap with tefl 
largest number of air holes give the mg} 
mum degree and uniformity of atomization 
In general, an atomizing pressure of 15 pf 
20 |b., controlled to within 4 Ib, gives 
the best results. Atomizing pressures oy, 
25 Ib. appear to increase the amount ¢ 
overspray. 

Depending on the viscosity of the slip, 
a fluid pressure of 6 to 13 Ib. is usa 
Regardless of the specific gravity, the beg 
results are obtained with a 2 cc. fluid de 
livery per sec. along with the necesay 
atomizing pressure to give a satisfactory 
atomization while acceptable results are gb. , 
tained within the range 1.5 to 2.5 cc. per ge, 

The results improve as the specific graviny 
of the enamel increases. It generally should 
be over 1.60 g. per cc., while 1.70 g. pe 
cc. is most satisfactory. Mill additions othe 
than clay have no apparent effect on th 
ability to be sprayed in an electrostatic field 

If the fineness is above 5% on 200 mesh, 
the sprayed surface will appear granular, 
There is no difference in atomization from 
15% to 2% on 200 mesh. The set of the 
enamel appears to play a relatively small 
part in the ability to be sprayed. 

Regardless of the fact that the tests seem 
to indicate that enamel milled to a fineness 
above 2% on 200 mesh may not be used 
successfully, it is believed that enamels may 
be sprayed equally as well when milled toa 
fineness as high as 5% on 200 mesh. The 
enamel should be screened through 40 or 
60 mesh immediately before use. 


—J. B. Willis. J. Am. Ceramic Soc., Vol. %, 
May 1, 1945, pp. 121-133. 





Heat-Treating High-Speed Steels 
Condensed from “Steel Processing” 


High-speed steels, when being heat 
treated, are almost always given a preheat 
at a temperature of 1450 to 1600 F. before 
being transferred to a high heat furnace 
operating at 2350 F. for 18-4-1 type, or 
2200 to 2250 F. for 6-6-2 and Mo-Max 
types. Very small cutters are sometimes put 
directly into high heat furnace without a 
preheat. Preheating eliminates severe shock 
and minimizes stresses set up by initial for- 
mation of austenite at about 1400 F. 

Upon quenching most of the austenite is 
transformed to martensite. Because marten- 
site occupies a larger volume than austenite, 
internal stresses are set up. Tempering is 
accomplished by heating to 1050 F., hold- 
ing it for two hr., cooling in air, reheating 
to 1050 F., holding for two hr. more, and 
again cooling in air. Martensite that was 
formed upon quenching is tempered during 
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The conservation of carbide tools 
through proper handling and cor- 
rect usage is essential not only in 
war time but at any time for best 
production results and low oper- 
ating costs. 


These Firthite field service posters 
will help remind your plant oper- 
ators in simple, easy-to-take, under- 
standable manner, of the right way 
to make carbide tools do their 
utmost. 


Fill in and mail the coupon for your 
set of these free, 17” x 22”, four- 
color posters. 


ie f5524-Sterling 


STEEL COMPANY 
OFFICES: McKEESPORT, PA. - NEW YORK - 


WATFORD - PHILADELPHIA - PITTSBURGH - CLEVELAND 


* DAYTON - DETROIT - CHICAGO - LOS ANGELES 
JULY, 1945 









° 
FIRTH-STERLING STEEL CO., Dept. MA—McKeesport, Pa. 


Please send us without obligation on our part___sets of Firthite 
Field Service Posters which we wish to display in our plant shops. 


NAME TITLE 





COMPANY___ 





ADDRESS 
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A NEW METHOD of 


removing flux, and weld- 
ing or brazing scale 


BEFORE w CLEANING 
CLEANING D 





A highly satisfactory record removing 
flux, and welding and brazing scale has 
been hung up by OPTIMUS Deoxidant 
No. 3. It is being used to deoxidize the 
surfaces of a wide variety of metals and 
alloys. 

Not a bright dip, and not intended to 
replace acid in ordinary pickling, OPTI- 
MUS Deoxidant No. 3 being acidic in 
nature may be used on most metals as a 
mild deoxidant without serious etching of 
the surface. It is used regularly on welded 
steel tubing, brazed, hot rolled and cold 
rolled steel, copper, brass, welded alumi- 
num, cast iron, bronze castings and most 
aluminum alloys. 

As in the illustration above, in general, 
oxides are removed with the formation of 
very little or no smut, in contrast to the 
smutty surfaces frequently encountered. 
With the use of OPTIMUS Deoxidant 
No. 3 most welding and brazing scales are removed in from 5 to 15 
minutes. Aluminum is deoxidized in 3 to 5 minutes; longer times tend 
to produce a smut with some alloys. 








Material costs are low, using OPTIMUS Deoxidant No. 3, for con- 
sumption is largely a matter of replacing drag-out. No annoying or 
corroding fumes. Provides ease of operation; simply deoxidize for the 
required time; give work a quick rinse in hot water and the job is done. 

SEND FOR a test sample of OPTIMUS Deoxidant No. 3. Sent 
when requested on your business letterhead, giving metals or alloys 
being welded or brazed. 


OPTIMUS DETERGENTS COMPANY 


CHURCH STREET, MATAWAN, N. J. 
ENGINEERS AND MANUFACTURERS 





Mon gimusy 
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the first “draw” and internal stresses g 
the steel relieved. 

After heat treating, many tools are give, 
a superficial hard nitride case by cyanide 
nitriding. Parts acquire a very hard cag 
which is reported to increase tool life two 
to 20 times. The cyanide nitriding proces 
requires a salt bath furnace capable of op 
erating at 1050 to 1100 F. The salt mix. 
ture used consists of 60% sodium cyanide 
and 40% potassium cyanide, although 4 
more economical proportion consists of 7) 
and 30, respectively. 

A non-decarburizing atmosphere mug. 
purge all other gases from the heating cham. 
ber, brick and heat insulation. The condi. 
tion of the atmosphere in the furnace cap 
be checked by a gas analysis for carbon 
dioxide, or by a dew point check for vapor, 
or both. Oxygen may enter the furnace 
through defective joints. The so-called 
“chimney” effect or updraft also tends to 
let oxygen into the furnace. 

When the furnace door is open for charg. 
ing or discharging, a flame curtain produced 
by burning low ratio mixtures of air and 
gas is required to cover the opening witha 
solid sheet of flame. This flame curtain 
should be adjusted with the furnace at op. 
erating temperature and with the protective 
atmosphere entering the heating chamber. 

Although high-speed steel is sometimes 
air cooled, it is generally quenched from 
high heat in oil. Some prefer to quench 
steel in salt at about 1050 F. Parts are gen- 
erally tested for hardness only after heat 
treatment. Tempered high-speed steel is 
usually harder than steel in the “as 
quenched” condition. 

In order to heat treat high-speed steels 
of all types, without surface change: (1) 
Use a gas-tight electric preheat and high 
heat furnace, (2) use a protective atmos- 
phere free of the decarburizing gases, (3) 
use a flame curtain that is effective in help- 
ing air out of furnace, and (4) enrich 
the furnace atmosphere slightly to compen- 
sate for contamination by flame curtain with 
carbon dioxide and water during charging 
and discharging the furnace. 

—H. E. Lewis. Steel Processing, Vol. 31, Mar. 1945, 

pp. 159-163, 186-187; Apr. 1945, pp. 222-228. 


Continuous Welding of Containers 


Condensed from “Machinery” 


The manufacture of tubular containers 
made from a flat sheet rolled into a cylinder, 
with the seam welded, has become an inter- 
esting specialty of the Rheem Mfg. Co. 
After consideration of several methods it 
chose “submerged melt” welding and a 
continuous welding fixture. The welding 
head is stationary, and the work is fed at 
one end of the fixture and removed at the 
other. 

It is adapted to small and large diameter 
of tubing, and is not limited to circular 
cross sections. By the use of suitable guides 
it will make oval, square and other shapes. 
The thickness of the material may be 20 
to 10 gage. 

Metals so handled can be mild steel, hot 
and cold rolled, black or pickled; stainless 
or nickel steel; copper and its alloys. 
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IMAGINE YOUR DIRTY COOLANT 











COMING OUT 
CLEAN HERE 







....- continuously rejuvenated, 
ready for more work and more 


Microphotographs: Top shows dirt 

left on filter paper by unfiltered accurate work ...ready to give 
coolant; Lower shows absence of 

dirt on filter paper after coolant 

=" you new coolant performance 


Z-R FILTER. 


Notice the simplicity of the Briggs Z-R Series Filter for Soluble Oils, Light Oils and Kerosene. 
Nothing complicated, no tricky strainers, nothing to get out of order. IT’S ALL IN THE 
DESIGN OF THE UNIQUE Z-FOLD REFILL WHICH PROVIDES MAXIMUM FIL- 
TRATION SURFACE WITHOUT SACRIFICING FLOW RATE. Combine this unusual 
design with the fact that the material used in these refills is processed especially for coolant 


filtration . . . you have the filter that, in some cases, is able to pay for itself the first day it is 


on the job. 
Want more facts? Want to know ALL the advantages of keeping coolants clean? Want to 


know why a Briggs Z-R Filter does the job better than ordinary multi-purpose filters? 


The Briggs Distributor nearest you can give you all the facts. You'll find Briggs Distributors 


listed in the “‘Filter’’ section of most classified telephone directories. Or—write direct. 


a i 
PIONEERS IN MODERN 
OiL FILTRATION 






BRIGGS CLARIFIER COMPANY °® General Offices, Washington 7, D. C. 
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Forty such fixtures have been made 
to the present for welding containers, 
the sheets are sheared or blanked, form 
and cleaned. It is necessary that the shes 
are blanked square and to size; that 
tube is formed to a true circle, and that ty 
welding edges are in contact and that the, 
is no foreign material of surfaces to 
welded. 

Equipment consists of a Unionmel y 
type welding head and controls, a 600 
motor generator, a vacuum flux pick 
and a relay for breaking the exciter field 
Wire consumed per ft. of weld is 0.017 » 
0.034 lb.; Unionmelt flux per ft. runs 0, 
to 0.04 lb. Forming is done on thre 
presses, the first bending up the sides & 
ends of the sheet, the second forming the 
sheet into an oval shape, and the third 
forming it into a complete tube, with edges 
to be joined close together. 

Surfaces to be welded are fed beneath 
city gas flames to burn off any oil. Then, 
cylinders are wiped off and placed on th }¥ x 
table behind the welding machines. The 
welding is done at 130 in. per min. 

As one tube is fed through the machine 
immediately behind another, each tube wil] 
be joined at the seam to the next preceding 
one and must be broken off at the exit 
Finally, the cylinders are subjected to ap 
air pressure test under water. 

Seven advantages of the process are: The 
welding jig represents a decided improve 
ment for continuous work; welding speed 
is four to eight times that with arc weld. 
ing, using wash-coated electrodes; physical 
properties of the deposited metal are better 
than the parent, and weld appearance is 
good; unskilled labor may be used; no pro 
tective clothing nor hood are necessary; 
total cost is only a small percentage that of 
arc welding with a hand-operated fixture; 
the weld “‘slags” itself. 


—R. V. Anderson. Machinery, Vol. 5}, 
May 1945, pp. 149-154. 

















PANGBORN CORPORATION 


World’s largest manufacturer of Blast Cleaning and Dust Control Equipment HAGERSTOWN ' MD. 


Salt Baths for Stainless Steel 
Condensed from “The Iron Age” 


Aircraft exhaust manifold assemblies 
which conduct gases at 1650 to 1800 F. 
cannot be made of ordinary metal. The 
most satisfactory material is stainless steel. 
The Ryan Aeronautical Co., San Diego, 
makes these parts from sheets of columbium 
or titanium stabilized stainless steel of the 
basic 18-8 type. These sheets are att, 
stamped into half sections, and tack welded. 
They are then trimmed and seam welded by 
either atomic hydrogen or oxyacetylene 
methods. The parts must then be annealed. 

A new and completely successful method 
for the annealing and removal of welding 
flux has been devised, with patent applied 
for. The process is faster and more econom- 
ical than previous methods, which involved 
defluxing in an acid tank, removal of flux 
by sandblasting, annealing by air furnace, 
and removal of scale by pickling in a hot 
acid bath. 

It was decided to use a molten salt bath 
for annealing, followed by a cold pickle 
acid bath. The salt must have a viscosity 
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Lindberg Brazing Furnaces are designed and built 
with the guts to withstand the heaviest kind of pro- 
duction schedules. 
strength of construction, maintenance is reduced to a 


Because of the simplicity and 


minimum and down-time is cut to the bone. 

The heating chamber contains no alloy to warp or 
deteriorate. The silicon carbide hearth withstands 
heavy loads of heavy pieces. Non-metallic heating 
elements, with maximum operating temperatures to 
2500° F., are quickly and easily replaced without 
cooling down the furnace. Throughout its construction 
the Lindberg Brazing Furnace is heavy steel plate, 
welded gas-tight. 

These are only some of the reasons for the success 
of Lindberg Brazing Furnaces which will do high tem- 


SUPE CYCLONE 
JULy, 


1945 


perature copper brazing, low temperature silver braz- 
ing, sintering of powder metals, general tool harden- 
ing, high speed tool hardening and bright annealing. 
Get all the facts about this hand-pusher type furnace 
in our new bulletin 201. Lindberg Engineering Com- 
pany, 2451 W. Hubbard Street, Chicago 12, Illinois. 
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Eight of the twenty-six “AMERICAN” Furnaces shown above 
for hardening, tempering and normalizing. These furnaces are 
meeting the rigid operating and metallurgical specifications in 
one of the largest ALL-ELECTRIC heat treat rooms in the Middle 


West, located at Kelsey-Hayes Wheel Co., Plymouth, Michigan. 





American Electric Furnace Company 
29 Von Hillern St., Boston, Mass., U. S. A. 


Industrial Furnaces for All Purposes. 
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at operating temperature low enough , 
permit low dragout; it must react with ¢ 
flux to dissolve it; it must provide a yy 
form oxide scale of a type easily remoyy 
by pickling, and must have a low e 
melting point and a degree of stability yy, 
for employees and the parts being process) 

Various salts were tried, usually py. 
barium chloride, or mixtures of this wig 
chlorides of sodium and potassium. 4) 
of these were unsatisfactory, in that t_ 
parts were hard to clean afterwards, corr, 
sion of the parts often resulted, and t 
finish was not of the required brightnes 

At length pure sodium carbonate was hi: 
upon and proved completely satisfactory, |; 
needs no rectification, and baths that hay 
operated continuously for a month give go 
trouble. The salt is easily removed from 
the parts by acid, and the light scale forme 
by 5 min. immersion can be removed by, 
cold pickle, which has been developed by 
research. Since all silica-base materials age 
very soluble in sodium carbonate, welding 
fluxes are easily removed in the bath. 

Parts are removed from the bath, given 
a cold water quench, placed in dilute sy. 
phuric acid to remove the salt, rinsed, ani 
placed in the cold pickle. The parts by noy 
possess a very bright finish. 

The cost of the salt is far below othe 
commercial heat treating salts. With th 
sodium carbonate, steps have been cut from 
four to two, and the processing time ha 
been cut from 59 min. to 15 min. 


—Keith Whitcomb. Iron Age, Vol. 1%, 
Apr. 26, 1945, pp. 48.52 


Copper Powder by Electrodeposition 


Condensed from the “Journal of the 
Electrodepositors’ Technical Society” 


Coherent copper deposits are produced by 
electrolysis of copper sulphate solutions pro- 
vided an adequate supply of copper ions is 
maintained at the cathode surface. If the 
supply is inadequate, the potential rises, hy- 
drogen is discharged, and a powdery coppet 
deposit is obtained. Relatively low copper 
and high acid concentration, high current 
density, and low temperature, favor powder 
formation. 

Recommended conditions are: Coppet 
sulphate (hydrate), 50 g. per 1.; sulphuric 
acid, 150 g. per 1.; cathode current density, 
72 amp. per sq. ft.; temperature, 86 F; 
anode area not less than cathode area. The 
powder must be removed periodically from 
the cathodes, or the increased area may fe- 
sult in a coherent deposit. Brushing or 
scraping every 15 min. and thorough clean- 
ing of the cathode surface every 12 hr. is 
required. 

The powder should be kept covered with 
solution until washed, then washed quickly 
and thoroughly by decantation. An alkaline 
rinse toward the end of the washing results 
in a product of better color and lower 
oxide content. The powder has a dendritic 
structure. 

The particle size is such that 90% passes 
through a 100 mesh sieve, but very little 
passes a 300 mesh sieve. 


—A. W. Hothersall & G. E. Gardam. J. Electrode 
positors’ Tech. Soc., Vol. 20, 1945, pp- 61-68. 
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YEARS of skilled research 


and experience by ““CARBO- 
RUNDUM” Abrasive Engi- 
neers have led to the finest, 
most complete line of abra- 
sive products on the market 
— abrasives that give you 
the maximum in efficient 
production at the lowest 
possible cost. Consult our 
nearest office to obtain the 
right abrasive product by 
“CARBORUNDUM“ to meet 


your particular requirements. 


The Carborundum Company, 
Niagara Falls, New York. 
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” “CARBORUNDUM” is a registered trade mark of and indicates manufacture by The Carborundum Company ) 
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tions agreed upon by contractor and jp. 
spector), with special regard to stressed 
sections. The three poorest castings, as ip. 
dicated by radiographic inspection, are m. 
chined and tested in a manner simulating 
actual conditions. 

If these castings withstand a minimum 
test load equal to the ultimate design load 
in a destruction test, they become the a. 
ceptance standards for all other castings of 
that design. If any of these three casting 
fail to withstand the required test load, sub 
stitute castings are selected from the Tex 
Lot until satisfactory ones have been found, 

Following this procedure, the Class A 
castings are divided into groups Al, A2, or 
A3, according to the ratio between their 
ultimate test loads and design loads or, in 
other words, their safety factor. 

The general problem of conducting static 
test on a casting, simulating service condi- 
tions, requires a knowledge of mechanical 
engineering. Complete design information 
on each casting must be submitted by the 
designer, giving the magnitude of all loads, 
the points at which each load is applied, 
and the direction of the load. A jig must 
be constructed to test the casting in exactly 
the same position as in actual practice. 

Other tests used in setting radiographic 
standards are: Static tension tests on cou- 
pons cut from the casting in question; com- 
pression tests; vibration tests to determine 
the seriousness of defects upon the service 
life of a part; and micrography to examine 
not only voids and cavities of castings, but 
the micro-constituents of the material as 
- well. 





—F. S. Wyle. Ind. Radiography, 
Vol. 3, Spring 1945, pp. 13-20. 


A New Microscopy 
Static Tests for X-Ray Standards Condensed from “Metals Technology” 


Condensed from “Industrial Radiography” 
The method described is so simple in its 


The classification of castings for radi- Navy Specifications (SR-111A) divide fundamentals that it could have been de- 
ographic inspection is becoming increas- castings into two general classifications: veloped 20 or 30 years ago. The exploration 
ingly important. Class A castings, in which the design loads _—to be described is in the cold worked state 

me In the design of a casting, some value produce stresses from 10% and 100% of of metals, involving recovery, recrystalliza- 
of material strength must be chosen as a the allowable stresses, require X-ray inspec- tion and precipitation hardening. It is 


design criterion. Its shape and size, also, tion; Class B castings, in which the design possible to map out the distribution of 
determines its allowable load for different loads will not produce stresses beyond strains over the surface and throughout the 
types of loading conditions. With these 10% of the allowable stresses, are exempt interior of a crystal by observing the in- 


* factors in mind, Triplett & Barton, Inc., from X-ray inspection. ternal structure of the X-ray reflections. 
came to the conception of allowable ‘loads A group of 100 castings from the first Dr. Roger Potvin has confirmed the 

M and stresses in classifying castings for radi- production run, known as the Test Lot of theory that strains along the slip planes of 
ographic inspection. castings, are X-ray inspected (with excep- rock salt increase the reflecting power 
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WORLD STANDARD TESTERS FOR WIRE 


The 60 models of *Scott Testers 
serve the many requirements of the 
wire and strip metals industry, for 
tensile, hysteresis, flexing, compres- 
sion-cutting of rubber covering, etc., 
from finest filament to 1 ton tensile. 
Send for our new Catalog described 

















SCOTT TESTERS, INC. 
Seelh Testes — Standard of the Wash 


below. 
Model Q-7 heavy duty wire 
tester with capacity of 2,000 Ibs. 


* Registered Trademark 


NEW CATALOG No. 


AND TESTING HANDBOOK 
JUST PUBLISHED 


Request Your Copy 





Contains full description of 
numerous standard physi- 
cal testing methods and 
machines — plus a wealth of 
related reference data. 
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CALCIUM 


Metallurgy and Technology 


By C. L. MANTELL, Consulting Chemical Engineer and 
CHARLES HARDY, President, Charles Hardy, Inc. 


The uses of metallic calcium and its alloys have expanded rapidly during the 
last twenty years; yet even now their physical, chemical and metallurgical 
properties are not generally appreciated and their ramified uses in industry 


have largely gone unnoticed. 


The most important applications of calcium are as follows: Alloy agent for 
aluminum, bearing metals, beryllium, copper, lead, and magnesium. Controller 
for graphitic carbon in cast iron. Debismuthizer for lead. Decarburizer and 
desulfurizer for ferrous metals and alloys. Dehydration agent for alcohol, 
solvents, and organic liquids. Deoxidizer for chromium-nickel, copper, iron, 
iron-nickel, nickel, nickel-chromium-iron alloys and steels, nickel-bronzes, steel, 
tin-bronzes. Desulfurizer for petroleum fractions. Evacuating agent for high 
vacua. Getter alloys in radio tubes. Modifying agent for aluminum, beryllium 
and magnesium alloys. Reagent in preparation of bearing bronzes of high lead 
type chromium-nickel. Reducing agent in preparation of chromium metal 
powder, thorium, uranium, and zirconium. Separator for argon from nitrogen. 
Uses of calcium-iron: deoxidizer for iron castings in green sand molds. Uses 
of calcium-lead: battery grids and plates; bearings; debismuthizer for lead; 
sheathing for telephone, cable and electric lines. 

This volume contains detailed descriptions of all these applications, together 
with pertinent tabular data, constitutional diagrams of calcium alloys, and 
valuable photographs. 

Price $3.50 


150 Pages \. C. S. Monograph No. 100 Illustrated 


330 West 42nd Street 
REI H LD BL H RP. New York 18, N. Y. 
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produce lines in the images. Single crysq 
of silicon ferrite were investigated. 

A crystal was tilted until a strong refi 
tion of monochromatic X-rays was seen ¢ 
the fluorescent screen. The reflection 
recorded on an X-ray film placed close 
the specimen and the spot produced by ¢ 
reflected rays was enlarged 10 diameter 

When the crystal was undistorted, a sp 
appeared that consisted of a uniform bad 
ground with occasional white spots. 
gray background signifies a uniform refleg 
ing power over the surface of the crystal 
and the white spots, not reflecting, 
doubtless included grains of a differe 
orientation. 

After the crystal was bent and straight! 
ened by hand, another picture was obtained 
showing that twisting the metal had intrg 
duced a striated appearance not pre 
originally. The experiments proved th 
micrographs of metals can be prepared 
X-ray diffraction, showing changes induce 
by deformation, indicating need for fin 
grained photographic emulsions that stand 
great enlargement, proving the need to pj 
pare a crystal surface free from scratcheg 
and flowed metal. 

Targets of chromium, iron or cobalt are 
suitable, the author using cobalt, without 
filters. Surfaces of metal tarnished, rusted 
or with fingerprints can make good pic. 
tures. The major cause of the enhanced 
reflecting power at the slip lines is plastic 
strain, not elastic. 

There can no longer be any doubt that 
local distortion does exist along the planes 
where slip has occurred, the distortion re- 
sembling the rotation of crystal fragments. 
One can measure the amount by which the 
lattice at a slip line is rotated or bent. Con- 
ditions of strain at a slip line and at a 
scratch are quite similar. 

This method differs from analysis by an 
ordinary X-ray or electron diffraction pat- 
tern. Here a picture is obtained of the 
individual crystal or grain being identified; 
an ordinary powder diffraction pattern is 
the sum of reflections from all phases 
present. Here equally oriented particles can 
be identified. 

It is now recognized that the presence of 
slip lines in age-hardening alloys exerts a 
strong influence on the rate of aging and 
the distribution of precipitate. 


-~-Charles S. Barrett. Metals Technology, Vol. 12, 
Apr. 1945, Tech. Pub. No. 1865, 50 pp. 


Magneto-Inductive Flaw Testing 
Condensed from “The Engineers’ Digest” 


The magneto-inductive method is suit- 
able for obtaining series measurements on 
pipes, bars, profiles, pressed parts and sheets 
of non-ferrous metals, as it allows the de- 
tection, in a single operation, of defects in 
the material, variations in the properties due 
to heat treatment, changes in the compo- 
sition of alloys, and variations in dimen- 
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0. Which x-ray film for 
radiography of 1’ steel 
castings at 250 kilovolts ? 


A. Kodak’s Type A 

































Characteristic Curve, Kodak Indus- 



























T } 
7 trial X-ray Film, Type A, with di- | l 
. 4 , > > 
i rect x-ray exposure or with metallic sa ] 
screens. | 
hat Development: 8 minutes, at 68° 2 
a : 3 
nes F., in Kodalk X-ray Developer, or | } 
re- Kodak Liquid X-ray Developer. ' } } 
its. VY 
he HE choice is clear-cut... Kodak Industrial | 
n- , 7° 7 . ° : > 
' X-ray Film, Type A. Used with lead foil eh RA A 
a “, ’ : . 
screens, 1t meets the two requirements essential to 
an sound radiographic practice...excellent detail, 
at- high contrast. And it more than meets the require- 
- ments of practical examination—thanks to that In Addition to Type A, Kodak Makes 
a, > . 
same speed, fine grain, and pronounced contrast . . 
i apd These Industrial X-ray Films 
es through a long exposure range. 
- Kodak Industrial X-ray Film, Type K .. . primarily 
intended for gamma and x-ray radiography of heavy steel 
at parts, or of lighter parts at low x-ray voltages where high film 
4 speed is required, 
d 


Kodak Industrial X-ray Film, Type F . . . primarily for 
radiography, with calcium tungstate screens, of heavy steel 
parts. The fastest possible radiographic method. 


Kodak Industrial X-ray Film, Type M . . . first choice 
for critical inspection of light alloys and, with million-volt 
radiography, of thinner steel and heavy alloy parts. 





Kodak Industrial X-ray Film, Type A, is just 
as clearly indicated (1) for the examination of 
light alloys at kilovoltages lower than 250 and 
2) the million-volt radiography of heavier steel 
parts, Eastman Kodak Company, X-ray Division, 
Rochester 4, mo 


.--the FILM tells the story 

















INSTANTANEOUS 
ACCURACY 


with 


Portable 


Pyrometers 


Engelhard Portable Indicating Pyrometers combine the nec- 
essary attributes of accuracy and instancy which distinguish 
the completely efficient precision instrument. 


High resistance per millivolt assures a degree of accuracy 
unaffected by connecting lead length or by thermocouples 
of different resistances. 


Direct deflection construction permits instantaneous read- 
ings easily in either millivolts or degrees. 


The conveniently portable instrument is a complete unit in 
a sturdy carrying case with removable cover. 


The 6” scale length indicator may be calibrated with 100 
to 150 divisions. Scale range may be selected to suit spe- 
cific applications. Every indicator is equipped with the 
Engelhard frictionless moving coils. 


All indicators may be furnished with two scale calibrations 
—for rare metal and base metal thermocouples. By a simple 
change of lead connections readings are made on either 
scale. 


WRITE FOR BULLETIN 28315-R 


CHARLES ENGELHARD, INCORPORATED 


90 CHESTNUT ST., NEWARK, NEW JERSEY 





ENGELHARD 


Indicating 















sions. The method is based upon ¢ 
principle of a conductor passing throy 
one or two solenoid coils, connected to ag 
a.c. source of audible frequency. 
currents are induced by the solenoids in the 
material under test. 

Defects as well as variations in dimen. 
sions, variations in heat treatment and jg 
composition may be measured in one ope 
ation and at the highest possible speed by 
the use of indicating instruments of low o& 
no inertia, such as cathode-ray tubes, electric 
eyes, etc. As the high speed rules out diteg 


reading by the operator on the indicating” 


instruments, quick-acting relays actuate g 
signal lamp and an ink recorder marks the 
faulty spot on the material. 

A sorting apparatus sorts out the faulty 
and sound parts. Differentiation between the 
indication of local faults and those of varia 
tions of dimensions and properties may be 
achieved by connecting the coils in two 
different ways. 

Bars to be tested are brought up to the 
set on special “trolleys” and slide toward the 
transporter, where they are caught betweeq 
motor rollers and pushed through the test. 
ing coils. First, the “comparative measure 
ment” coils are connected to the amplifier 
and the final 200 mm. of the total length 
of the bar is tested for composition, heat 
treatment and dimensions. The selector is 
then automatically switched over for “fault 
measurement” and the remainder of the bar 
is subjected to “fault testing.” 

If no faults are recorded, the work is 
transported to a trolley; if faulty, it is 
dropped automatically into a container. By 
the use of two separate sets of measuring 
apparatus to which the “comparative” and 
“fault” coils are connected, both tests may 
be carried out concurrently and over the 
whole length of the piece. 

The apparatus is most successful in de- 
tecting very fine longitudinal cracks, cracks 
on the boundaries of areas of different grain, 
scaly surfaces and other faults on bars, 
pipes and other work pieces of light and 
colored metals. The present method cannot 
be applied for fault detection in irregularly 
shaped work pieces, but special coil-ap- 
paratus has been developed for testing the 
heat treatment or the composition of such 
materials. 


—W. Schirp. Elektrotech. Zeits., Vol. 64, Aug. 12, 
1943, pp. 413-415; as abstracted in Engineers’ 
Digest (British), Vol. 6, Mar. 1945, pp. 67-69. 


Double Exposure Radiography 


Condensed from “Canadian 
Metals and Metallurgical Industries” 


Double exposure radiography is a method 
in which one X-ray exposure is superim- 
posed upon another on the same film after 
the X-ray tube has been moved a short 
horizontal distance. By this means, if the 
specimen has not also been moved, the 
images of any part of it, corresponding to 
the two exposures, are separated by an 
amount that depends solely upon the dis- 
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ANNOUNCING THE NEW TWO 
1 the } 
rough 


to an 
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Oper. 
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By 
~ SOME OF THE MANY FEATURES ARE 
ri 1, One centrally located control panel. 
To FILL a long felt need for a compact 7000A and in the second order 1850- = Pope eae fixed and variable a 
Je. | spectrograph of exceptional dispersion, 3500. controls and camera located on same spectro 
ks anew two meter grating spectrograph The second grating has 24,400 lines oer 
in, | ss been developed. By employing an per inch; a total of 61,000 lines. This pS aie 6 eh se ok seietenmaah sr eeiat 
unusually fine grating, with a large ives a dispersion of 5.2A per mm in 
‘Ss, | cumber of ruled lines per inch, high ws first pa oe and 2.6A or oul in the 5. Two one hundred feet rolls of film with different emulsion 
nd dispersion is achieved without resort- second order. The spectrum that may may be kept in the camera at all times. 
‘ot | ing to a long focal length, bulky instru- —_ be covered in the first order is 1850 to 6. Either emulsion can be put into use without opening th 
ly | ment. Also by making available a full 9200A; and 1850 to 4500 in the second camera. 
p- | inches of the Rowland circle along order. 7. Counters on the two rolls of film indicate unused film a 
he yo —_, - aoe a. _ _— a Both gratings are ruled to have quite all times. 
ee eee a uniform distribution of intensity 8. Automatic camera shifter. 
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spectrum coverage is the result. Nu- 
merous features such as camera filters 
for filtering selected spectrum lines, in- 
tensity control stand and other refine- 
ments revealed as desirable in the 
course of the manufacture and installa- 
tion of several hundred grating spectro- 
graphs, are also incorporated in the 
unit. All these factors make this spec- 
trograph first choice for the analysis of 
highly alloyed ferrous metals and other 
materials possessing complex spectra, 
as well as for general research work. 
With the new ARL-DIETERT Two 
Meter Spectrograph, two kinds of 
ofiginal gratings are available. The 
first grating has 36,600 lines per inch, 
91,500 lines total, and thus has finer 
tilings than any other commercial 
grating on the market. This grating 
produces a dispersion of 3.40A per mm 
in the first order and 1.70A in the sec- 
ond order. The spectrum available for 
photography in the first order is 2100- 


.R.L. 


UED RESEARCH LABORATORIES 
{065AN FERNANDO RB., GLENDALE 4, CALIF. 









DIETERT 


HARRY W. 
9330 ROSELAWN AVE., DETROIT 4, MICH. 





throughout the spectrum and are se- 
lected for high photographic speed. 


The New Two Meter Spectrograph 
can be supplied with either of the two 
gratings described. It can also be fur- 
nished with both gratings, each of 
which is mounted permanently and 
rigidly in the instrument. One or the 
other is brought into use by a small 
angular shift of the incident beam from 
one grating to the other. 


Another desirable feature of this 
new instrument is the 24 inch camera 
which provides a 20 inch spectrogram 
on 35 mm spectrum film. The camera 
is movable on a radius arm. This allows 
positioning along the Rowland circle 
so that any 20 inch portion of the total 
60 inch spectrum available may be 
photographed at one time. Two cam- 
eras may also be supplied for simul- 
taneous photography of 40 inches of 
the spectrum. 
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9. Camera is equipped with filter case for emulsion calibra 

tion and for regulating the blackness of the spectral lines. 

10. Automatic filter shifter. 

11. Long spectrum range covered per setting. 

12. Contains provisions for easily enclosing camera side o 
in the dark room. 

13. One all-purpose Arc-Spark Stand. 

14, Unit is equipped with a new intensity control stand. 

15. Intensity controlled in steps of 20% from 100 to 5%. 

16. Integral automatic preburn timer and shutter. 

17. All parts of the instrument are easily accessible. 

18. Rugged construction. 

19. Compact instrument. 

20. Massive cast aluminum frame. 

21. Good appearance. 


oa; eietiond condi: 


24. Complete line of mated accessories available. 
25. Two gratings available in the same instrument. 


Descriptive literature on the No, 210( 













| tance of that part from the film, and othe, 
| geometrical factors which can be deter. 
mined. Thus is introduced what amount | 
to the third dimension into industrial 
radiography. 

The customary sensitivity of 1 to 2% is 
obtained by returning to the use of two 
films exposed in the customary manner for 
stereoscopic viewing. Each of the two 
| films corresponds to a different position of 
| the X-ray tube, so that the images on the 
films of various parts of the specimen are 
in relatively different positions, depending 
upon their relative distances above the film. 
The image of a flaw undergoes a shift on- 
the second film relative to the first, the mag- 
nitude of which depends upon the shift of 
the X-ray tube, the vertical position of the 4 
flaw, and the focal distance, or S. F. D. 

To measure the shift of the flaw image, 
a lead marker is placed at a known distance 
from the film (usually on a cassette) and 
in exactly the same position relative to the 
specimen on each film, conveniently by 
means of Scotch tape, to either the cassette 
or specimen. To insure exactly the same 
position of the specimen for the second 
exposure, the cassette is oriented in the 
same manner each time with respect to its 





Give Lekeside the chenes support and the specimen relative to the 
to work with you... cassette. . 
<3 In the experimental work, the X-ray tube 
Facilities and experience are COMPLETE! was provided with a lead shutter and a 


medical type cone with balsa wood at the 
lower end. A small 110-v. light bulb was 
taped near the lip of the shutter and it 
was powered from the terminals of the 
shutter motor. Holes were drilled in the 
balsa plug, at each corner and in the center, 
so that the light beams through the holes 
i approximately outlined the X-ray beam and 
i] its center. Thus, by changing cassettes be- 
fore moving the tube, the orientation of the 
specimen can be repeated by reference to 
the light beams. 

To measure the distance between the 
flaw and marker images, a celluloid square 
was used. A negative was first made by 
placing a celluloid rule on the film and, 
giving it a second or so exposure with 
white light. A positive was printed off this 
in the same manner and a solid right- 
angled triangle cut out with the scale image 
| along on edge. Lines were scratched in 
the emulsion parallel to the scale edge and 
about 1 centimeter apart. 

Tube shifts of 30.5 and 61 centimeters 
and an S. F. D. of 114 centimeters were 
employed. The tube used was an oil-cooled 
Standard “Flexray’’ 220 k.v.p. unit with 
focal spot rated at 2.4 mm. Noscreen film 
with 0.2 mm. lead filter was used on alu- 
minum and High-Speed film with two 
calcium tungstate intensifying screens with 
| the steel, utilizing copper shot for blocking 
| purposes. 

Errors in calculating the positions of the 
holes are listed as percentages of the speci- 
men thickness. In general, under the con- 
ditions existing, the return to the use of 
two films instead of a double exposure on 
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Temperatures up to 2750°F. Gastight construction for atmosphere control. one is justified by the improvement in 
Photograph shows entrance, high temperature and water cooled chambers sensitivity from 4 to about 1% 
with flame seal at entrance and exit for continuous operation. Various } ge ema aa al ie intel 
sizes for research and mass production. Used by America’s foremost concerns. by, dieibl y - 2 k 
Write for engineering data. | ments appears negligible when care is taken, 
a the chief drawbacks being the more complex 
calculations required in order to arrive 
i ~ at the simple measurement of image shift. 
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automatically ins 


§ Reports EASTMAN Mrc. Company of 
Manitowoc, Wis., manufacturers of hose 
couplings: 

“While your machine was located at one 
of our malleable iron suppliers, they 
checked about 100,000 castings for us. 

“Prior to the use of this machine to de- 
tect hard iron castings, we had a consider- 
able amount of tool trouble. This has been 
eliminated and we are very well pleased 
with the functions the machine is perform- 


"This machine was transferred from one 
of our malleable iron casting sources to 


eb 


> Your inquiries are invited. 


ALLEN B. DUMONT LABORATORIES, INC., 


Se = ' 
IN CANADA: CYCLOGRAPH SERVICES, LTD. 
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d thereby avoid tool troubles... 






EasTMaNn Mrc. ComPaNy 


pects e and every casting 
with the Du MONT 
Manitowoc in January of this year. so that 
all our castings could be passed through 


for test. Since that time we have examined 
approximately 250,000 castings and have 
had very good results.” 


Such aufomatic inspection and sorting of 
materials or pieces permits 100% quality 
control at relatively insignificant! unit cost. 
And of course the Cyclograph inspection 
can cover many other metallurgical factors 
such as heat-treatment, analysis and struc- 
ture, case depth, internal stresses, and clad- 
ding thickness. 


© ALLEN 8. DUMONT LABORATORIES, INC, 
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Electric Furnaces 


INDUSTRIAL ELECTRIC FURNACES AND 
APPLIANCES. VOLUME I. By V. Paschkis. 
Published by Interscience Publishers, Inc., 
New York, 1945. Cloth, 644x914 in., 
232 pages. Price $4.90. 


The first volume of this book contains 
two chapters. The first relates to thermal, 
electric and economic principles. The sub- 
jects of the second chapter are arc-furnaces 
and resistance furnaces of the movable 
electrode type. It is stated that the second 
volume will cover other types of electric 
heating equipment. 

Industrial heating is a diversified ac- 
tivity. It is difficult to consider Chapter 
I, except with reference to the second chap- 
ter before the appearance of Volume II. 

The most important part of Chapter I 
is the treatment of the flow of heat through 
the walls of ovens and furnaces for heat 
treatment processes. The primary thought 
—uniform heat transfer, relative uniform- 
ity of quality and over-all cost of the 
product—is well stated in the preface. 
However, each application presents a dif- 
ferent viewpoint of the economy of heat 
loss and general observations must be 
modified accordingly. 

The author’s adoption of electrical fea- 
tures as a basis of classification should be 
given thought. One will naturally have 
in mind the meaningful terms in general 
use. Examples are: The term “furnace” 
designates an equipment with a refractory- 
lined heating chamber; the term “oven” 
refers to a comparatively low temperature 
type of heating apparatus. The role of 
a refractory lining often takes precedent 
over thermal insulation. Thus, a classi- 
fication based on temperature cannot be 
ignored. The meaning of the term “ap- 
pliance” is not disclosed. 

The use of the designation “furnace” 
for an assembly for low temperature dielec- 
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tric heating is, at least, unusual. Presum- 
ably Volume II will explain the thermal 
significance of the term “capacitance.” 
Incidentally, it may be noted that, if 
conditions permit, the electrodes for di- 
electric heating are placed in contact with 
the charge. 

The term “high frequency” is indefinite. 
The more applicable general term with 
reference to induction heating is “medium 
frequency,” as the large part of induction 
heating—apart from the submerged re- 
sistor furnace—is accomplished with fre- 
quencies below 10,000 cycles. There is 
some use of 60 cycles for this service. 
Good heating practice shuns the popular 
concept of a thin skin or layer except 
with reference to hardening some steels 
and some brazing operations. 

There is much useful information in 
the discussion of arc-furnaces for melting 
service in Chapter II. The term arc- 
furnace, with the sub-titles direct and in- 
direct, is the established designation. The 
“direct arc-furnace” of the text is obsolete. 

During recent years the users of the 
three-phase arc furnace have paid much 
attention to the electrical operation of 
this equipment. This phase of operation 
is expressed as the relation of amperes and 
kilowatt hours per ton. Hence, the analytic 
treatment of this subject will be appre- 
ciated by operating engineers. 

There seems to be some confusion in 
the discussion of current fluctuations and 
voltage transients (surges). Current fluc- 
tuations may cause lamp flicker. Voltage 
transients are inherent in the operation 
of all electric circuits and the arc furnace 
circuit does not introduce anything dif- 
ferent except as to frequency of occurrence 
which, as regards insulation, is not im- 
portant. The one peculiar feature of the 
arc furnace circuit is the generation of 
harmonics by the arc, and that is important. 

Section 2 of Chapter I is a brief presen- 








tation of the resistance furnace in which 
a moving charge forms the circuit between 
the electrodes. The uniformity of the 
charge is the key to the successful operation 
of this type of furnace. Inasmuch as the 
resistance furnace was the forerunner of 
the arc furnace and as the products are 
basic commodities, a more extended treat- 
ment of this class of heating apparatus 
seems desirable. 

On the whole, Volume I is well worth 
while. The engineer, having studied Vol- 
ume I, will look forward with interest to 
the second volume. 

—N. R. STANSEL 


The Aluminum Market 


ALUMINUM—AN INDUSTRIAL MARKET- 
ING APPRAISAL. By N. H. Engle, H. E. 
Gregory & Robert Mosse. Published by 
Richard D. Irwin, Inc., Chicago, 1944. 
Fabrikoid, 644 x 94% in. 494 pages. 
Price $6.00. 


Some of the economic surveys put out 
by Pacific Northwest sources have been 
rank cases of wishful thinking. This sur- 
vey, made by the Bureau of Business Re- 
search of the University of Washington 
at Seattle, sought to escape that odium 
by securing cooperation of the U. S. De- 
partment of Commerce and by having 
drafts read by such people as A. H. 
Bunker, Donald Nelson and Fred Zeder. 
The names of people from whom infor- 
mation was secured cover 5 pages. How- 
ever, the authors take responsibility for 
the conclusions. 

The topic is—how much is primary 
aluminum going to cost after the war, and 
how much is going to be used. With 


(Continued on page 214) 
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METALLURGICAL TESTING EQUIPMENT 


‘Buehler equipment is made finer than might be con- by a well known metallurgist is typical of the opinion 
sidered absolutely necessary for laboratory work, but throughout the field where Buehler testing equipment 
tcertainly is a pleasure to use it.” This remark made is used. If you use Buehler equipment you have the best. 


A complete line of equipment for 


specimen preparation 


Cut-Off Machines - Specimen Mount Presses 
Power Grinders - Emery Paper Grinders 
Hand Grinders - Belt Surfacers - Polishers 


Polishing Cloths - Polishing Abrasives 














STANDARD POLISHER NO. 1500 


Accurately polished specimens can be produced with 
speed and ease with Buehler polishers. The sturdy con- 
struction and vibrationless operation help to prevent 
pitting and amorphous film. The 8” polishing disc is 
attached to a tapered arbor on the motor shaft by means 
of a stout sleeve. This construction feature reduces 






peripheral vibration to a minimum. The standard pol- 
isher is a complete unit with a direct mounted %4 h.p. 
radial thrust ball bearing motor. 115V., 60 cycle, AC, 
single phase, with selective speeds 575 and 1150 r.p.m. 
controlled by a mounted switch with handy lever. 


) Buckler Lid 
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great over-capacity for the most optimistic 
expectation of use for the next decade, 
some of the higher-cost plants have al- 
ready been shut down. The question 
whether the Pacific Northwest plants sur- 
vive is the main concern of the authors. 

Because the Bonneville-Grand Coulee 
power developments are aimed at both ir- 
rigation and power, power cost is a mat- 
ter of bookkeeping and because, without 
large aluminum production, there is little 
present or immediate future use for the 
power from these developments, the 
power has been priced so that it shaves 
about 114¢ per Ib. of aluminum produced 
at Pacific Northwest plants from the cost 
in most other localities. The war time 
cost of pig aluminum there is about 
1034¢, with the other low-cost plants 
running 1114 to 12¢. 

Freight rates erase some of this advan- 
tage so that delivered cost of fabricated 
products in the main consuming centers 
for peace-time products is somewhat 
equalized. For a proper economic setup, 
the Pacific Northwest needs an alumina 
plant. It is suggested that some present 
alumina plant be dismantled and re- 
erected in the Northwest. 

Peace-time costs are expected by the 
authors to fall to somewhere between 9 
and 10¢ per Ib. of pig aluminum, and 
calculations as to possible use are made on 
the two bases of 15¢ (the actual present 
figure is 14¢) and 10¢ pig metal, which 
on the authors’ own showing is a foolish 
figure, with a few calculations at the more 
logical figure of 13¢. Cost of secondary 
metal is not thoroughly studied, but a 
figure of 4¢ is thrown in now and then. 

To arrive at these costs, the geological 
distribution and political control of the 
bauxite deposits of the world, the possi- 
bilities of using low-grade bauxite and 
the costs of making sufficiently pure alu- 
mina for reduction to metal, as well as 
those of the reduction process itself, are 
examined in great detail. 

When the authors try to read the crystal 
ball as to the post-war demand for alumi- 
num, the argument becomes “‘iffy,” all 
Prognostications being given with a 
bracket of at least 100%. User and po- 
tential user reactions are cited at great 
length. Use as electrical conductor will 
grow unless copper drops a lot. The num- 
ber and volume of uses to be gained by a 
hypothetical 10¢ pig are not as outstand- 
ing as one might have expected, because 
fabrication cost to usable forms adds so 
much anyway that relative cost in com- 
parison with other materials of construc- 
tion are not greatly changed by slicing a 
nickel off the cost of pig. 

Competition of magnesium is discussed, 
but not considered to be much of a threat 
to the aluminum industry. 

The book is strictly an economist’s 
book, as is evidenced by the misquotation 
of Earle Smith that aluminum is an oxi- 
dizing agent in the production of steel. 
Nor is much technical discrimination ex- 
erted when a description of U. S. Pat. No. 
2,198,673 appears in the appendix. Gen- 
erally speaking, however, the technical 
facts recorded are well and soundly stated, 
though the chapter on alumina is techni- 
cally weak, omitting consideration of sev- 
eral vital factors. 

The book was written in 1943, so the 
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information as to plants in operation is 
far behind, some having since been closed, 
and some dismantled. New bauxite dis- 
coveries, more convenient to other locali- 
ties than the Northwest, somewhat alter 
the competitive picture. 

The secondary metal picture is not 
given the attention it deserves. The 
authors assume that planes existing at the 
end of the war will be used as planes and 
not scrapped, but more familiarity with 
planes would have told them that the 
reverse is far more probable. The amount, 
utility and probable price of secondary 
and the repercussions of secondary on the 
production of primary, are live questions. 
But these questions are still in the realm 
of technology, rather than in statistics 
that the economist can work with. 

For a book of its kind, it’s very good. 


—H. W. GILLETT. 


Other New Books 


Macnetic Particle Testinc or ComMmerciat Forc- 
incs. Published by Forging Manufacturers’ Assoc., 
Inc., New York. Paper, 8% x 11% in., 33 pages. 
Price $2.00. This interesting pamphlet, after a dis- 
cussion on ‘‘General Procedure Agreement Covering 
the Magnetic Particle Testing of Commercial Forg- 
ings,’ contains 9 chapters and 9 pages of full size 
illustrations. Among the chapter topics may be 
mentioned: Application, Surface Preparation, Mag- 
netizing Equipment, Powders, Methods of Magnet- 
ization, Application of Powder, Demagnetization, 
etc. The pamphlet is excellently illustrated. 


Motoinc Tecunic For BAKeLire aNp VINYLITS 
Prastics. Published by Bakelite Corp., New York, 
1944. Fabrikoid, 9 x 11% in., 224 pages. Price 
$1.50. Important phases of commercial molding 
P and equip are di d in this 
booklet. It contains comprehensive data for de- 
signer, engineer, molder and user concerning 
fabrication and design of hot-set and cold-set 
molding materials. Tables, diagrams and illustra- 
tions supplement the text. Checks, accompanying 
orders, should be made payable to Bakelite Corp., 
300 Madison Ave., New York 17, N. Y. 








Facts ror FounvnayMen. Fiera Epition. By E. CG. 
Jarvis & H. O. Jarvis. Published by Niagara Falls 
Smelting & Refining Corp., Buffalo 17, N. Y. Cloth, 
414 x 7 in., 80 pages. Price $1.00. This little book 
is intended to supply the ever increasing demand 
for information regarding the modern application 
of metals and alloys for specific purposes. It is 
a revision and a bringing up-to-date of previous 
issues. Only the most commonly used alloys 
and their uses are included—aluminum, brass, 
bronze, copper, cast and malleable iron, pig 
iron, nickel, lead, tin, zinc, ete. The book is 
intended as a foundrymen’s handbook. 


Rures vor Fusion Weipinc Pirinc iN Manine 
Construction. Prepared by Subcommittee on Ma- 
chinery Construction and Committee on Welding in 
Marine Construction. Published by American 
Welding Society, New York, 1944. Paper 6 x 9 
in., 4 pages. Price 25c. This pamphlet should be 
of interest to those engaged in the present large- 
seale shipbuilding program. This was published 
first in 1938 and has now been revised to bring the 
original data for welding low-carbon steel (0.35% 
max.) marine piping up-to-date. Among the topics 
included are: Qualification of Welding Procedure; 
Qualification of Welding Operators; Design; Lay- 
out and Dimensions of Piping; Preheating; Stress 
Relieving, etc. 


Screw Macuine Propucts Data Book For Postwar 
Pranninc. Published by Eastern Machine Screw 
Corp., New Haven, Conn., 1944. Paper, 8% x 11 
in., 23 pages. Price lic. This pamphlet has been 
prepared to assist companies in the proper design 
of screw machine products required for newly de- 
signed items or equipment. The table of contents 
lists over 40 topics that are covered, such as 
Selection of Material, Thread Fits, Studs, Multiple 
Threads, Tap Drill Sizes, Pipe Thread Data, Spark 
Plug Sizes, Ete. 





Symposium on CENTRIFUGAL CasTINc. 
44-37. Published by American Foundrymen’s 4. 
ciation, Chicago, 1944. Paper, 6 x 9 in., 208 
Price $2.00 to members; $3.00 to non-memben, | 
the spring of 1944, the American Fouy 
Assn. held a symposium on centrifugal casting x 
annual convention in Buffalo, N. Y. The 12 pag 
presented at this meeting have been presente a, 
pamphlet which is of considerable value y 
those interested in this subject. The 12 Pape 
include such topics as ‘Centrifugal Casting: 
“Centrifugal Casting of Steel,” ‘Spinning Speeiy 
of Centrifugal Casting Machines,” “Precision Cy 
ing by the Investment Molding Process,” 
and Safe Operation of Centrifugal Casting y, 
chines,” ‘‘The Influence of the Centrifugal Prey 
on the Physical Properties of Some Non-Fema ff. 
Alloys,” “Centrifugal Casting of Non-Fem, 
Metals,” “‘The Hows and Whys of Cen | 
Casting,” “‘Slush Pump Cores Produced 
Centrifugal Casting Process,” ‘‘Production of ¢! 
trifugal Gray Iron Castings in Water Cooled Moldy” 
“The Sand Spun Centrifugal Process for 
Cast Iron Pipe’? and “Centrifugal Casting 
Equipment’’—an impressive and comprehensive 













Puastics Stock Motps. Published by Mode 
Plastics Magazine, New York, 1944. Plastic, 4, / 
10 in., 182 pages. Price $5.00. This publicatics j 
offered to all industries for use in war productin 
and post-war planning. The stock molds are clas] 
fied according to the type of product molded 
them. Among the 22 classifications given m 
flashlights, shaving accessories, office equipma S 
frames, household products, and hardware. Tyg 7 
catalog is of value to users of molded plas 
Six separate indices enable the user to locate m 
type of stock mold and to get the manufacture] 
name and address. 












How to Run a Latne—43p Eprtion. Published y 
South Bend Lathe Works, 326 E. Madison §, 
South Bend 22, Indiana. Leatherette or pape, 
5% x 8 in., 128 pages. Price 75c and & 
respectively. This popular volume has undergm 
a number of changes in the text and illustratia| 
since the previous edition in 1942. It contains t 
latest information on the operation and care ¢ 
metal working lathes, covering such subjects ast» 
operation of lathe units, grinding cutter bits, boring AL 
drilling, reaming, tapping, cutting screw threads, 
reference tables, etc. It is widely used by machiniss for 
and as a shop text in schools and apprenti}. 
training courses. 


LexisLe SHartT Hanosoox. Seconp Epition. Pb]... 
liehed by the S. S. White Dental Mfg. Co., Indu pill 
trial Div., New York 16, N. Y. Fabrikoid, % 
x 854 in., 256 pages. Free of charge. Request 
must be made on writer's business letterhead, ai Che 
must indicate his title or position. Information ai 
engineering data about flexible shafts are brought lay 
up-to-date in this handbook. Much of the Progrest 
and most of the developments since the first edition up 
are included. Progress in the use of flexible shaite 
has been quite extensive, and new applications haw 
been numerous in aviation, automotive, 
electronic, machinery, and many other fields. 


Seamuess Tusz Data Boox. Published by Seomlen 
Steel Tube Institute, Pittsburgh, Pa., 1944. Loose-Las 
Binder, 8% in. x 11 in., 320 pages. Price $2.9. 
This is a new book on tubing, divided into four 
principal sections: General Data, Mechanical 4 
ing, Pressure Tubing, and Reference Tables. 

section on mechanical tubing includes = ot 

ical uses, determining proper sizes, P' 

> Senn with complete tolerance tables and's 
digest of standard specifications. Under pressure 
tubing there is a di ion of p formulae | 
heat exchanges and d tubing, steel tube 
and stainless steel analyses. In the reference oe 
tion are many formulae and tables useful in tubing 
applications. It is described as the most complew 
volume on this subject issued in many years. 











METALLURGICAL ANALYSIS BY MEANS OF THE Srexee 
Puoto-Exrectric Assorrtiometer. By F. Ww. Hoy 
wood & A. A. R. Wood. Published by Adan 
Hilger, Ltd., London, 1944. Cloth, 5% «9 in., 1 
pages. Price 18s. This volume contains in 4 mh 
ily available form details of some 26 comm 

required metallurgical analyses using the Spekket 
Photoelectric Absorptiometer, and very rapid 

accurate absorptiometric methods that experienct 
has proved to be well suited to routine use 10 = 
trol laboratories. The authors have kept in clow 
touch with accepted practice both in research r 
in industry, and have themselves initiated many 

the procedures which they concisely describe. 
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if you don’t know, is the medical term 


borig | ALOPECIA, 
vine for falling hair . 
it— bad! 


. and these shaving brushes had 


rejects and returns 
but 


__| xtay, as so often happens, got to the root of it quickly. 


Bristles were Coming out in tufts: 
piling up. The manufacturer was in real trouble, 
“I Check radiographs promptly showed that the fault 
lay in badly distributed binder: instead of flowing well 
| up into the bristle-knot to grip the bristles firmly, it 
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-how to cure a bad 
case of “alopecia’ 


The Picker Series “50” 5 to 50 KVP X-Ray Unit is no owen than an @ 
age office filing cabinet. It is completely self-contained, requires no ie 9 
lined room, plugs into any outlet. Operation is simple and safe, oy o Beg 
Picker in the x-ray field offers a unit of such range and all-around utility. 


These are a few of the many fields in which this Picker 
Unit is standing watchful guard over quality produttion. 


na No. 1345 gives complete details of the unit 
r, better still, coll in your local Picker representa . 


PICKER X-RAY CORPORATION 


FOURTH AVENUE, 
M‘F’G DIVISION, 

















radiograph i 
of ae hee 
binder flow into bristle ae 


Cor- 


rective measures were promptly applied: now occa- 


barely touched some, so the brush “shed” freely. 
sional control and spot-check x-ray keeps production 
flowing smoothly, and quality uniform. 

Don't imagine that such. x-ray check-and-control 
requires large space and cumbersome installations. On 
the Picker Series ‘50°’ X-Ray Unit, 
designed for just such work, is compact and efficient 


the contrary, 


...and its simple, safe operation requires no great skill. 
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| santo efficiency is born 
when the die for that forging 
is shaped. This great Tube Turns 
tool and die shop, largest in the 
South, has been the “delivery room” 
for many forgings ideas which have 
helped speed victory. Out of this 
shop have come techniques and 
abilities with steel and light metals, 
available now to improve indus- 
try’s peacetime products. 

Tube Turns has complete chem- 
ical, physical, and electrical lab- 
oratory facilities, upset and mechan- 


TUBE TURNS 


nl 


Birthplace of many ‘‘firsts’’ in forgings 


ical press equipment, and modern 
automatic precision heat treating 
furnaces... all manned by experi- 
enced, carefully trained personnel. 

Whether your own task of the 
moment deals with the design of 
new machines or the improvement 
of present products, you are invited 
to submit your problem to Tube 
Turns. Our engineers will consider 
your questions promptly, compre- 
hensively, and without obligation. 
Write to Tube Turns (Inc.), Louis- 
ville 1, Kentucky. 
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Ferrous Metals 


# 
Loy IRONS 


1 Cast Iron Literature. International 


Co., Inc. (1-248) 
Castings. Meehanite Research Institute 
(1-252) 


uLOY STEELS 

Won-Magnetic Uses of Manganese Steel. 
American Manganese Steel Div., Am. Brake 
ijne Co. A comprehensive study of non- 
metic applications for Amsco manganese 
lmel is presented in a 32-page, illustrated 
Miletin, No. 1144-NM. (1-303) 
Msh-Strength Steels. American Rolling 
Co. An attractive, 24-page bulletin 
Meribes and illustrates two Armco low- 
wy, high-strength steels with minimum 
id strengths of 50,000 and 55,000 p.s.i. 






(1-307 ) 

Alloy Steel. Bethlehem Steel Co. 
(1-117) 
bdenum in Steel. Climax Molybdenum 
Strength Steel. Great Lakes Steel 





orp. ( 1-2 ) 
b Strength Steel. Inland Steel Co. (1-90) 
sybdenum Cast Steels. Molybdenum 
orp. of America. (1-145) 
e of Metals. Nitralloy Corp. (1-185) 


G@RBON STEELS 


iN Wee-Cutting Open Hearth Steels. Bliss & 
[mghlin, Inc. Section-V of a supplement 
anual to their 50th anniversary book gives 

lete data on low-carbon, free-cutting 
of 







%, 











chearth steels, AISI Grades C-1113, 





15, C-1116, C-1117, C-1118 and 
C1217. (1-304) 
Sweel Bar Planning Guide. La Salle Steel 

Co. (1-281) 


Spring Steel. A. R. Purdy Co., Inc. (1-189) 
Sel. Youngstown Sheet & Tube Co. 
(1-227) 





HIGH SPEED STEELS 


High-Speed Steels. Cleveland Twist Drill 
Co. 


(1-300) 
STAINLESS STEELS 


Sainless Steel. Electro Metallurgical Co. 


(1-199) 
dlloy Steels. Peter A. Frasse & Co., Inc. 

(1-220) 
Stainless Clad Steel. Granite City Steel Co. 

(1-256) 


Suinless Clad Steel. Ingersoll Steel & Disc 


Div., Borg Warner Corp. (1-104) 
Fabrication of Stainless Steels. Republic 
Steel Corp. (1-188) 


TOOL AND DIE STEELS 


dlloy Tool Steel. H. Boker & Co., Inc. 
This 4-page bulletin describes and illustrates 
three types of alloy tool steel—Kinite, Super 
Kinite, and B.O.H.—which are available 
ast to shape, in hot rolled bars, and in 
lorgings. (1-305) 
Oil Hardening Tool Steel. Crucible Steel 
(o. of America. This 4-page data sheet 
besents complete information on Ketos oil 
tardening, non-deforming tool steel, and 
indudes several charts. (1-306) 
= | lool Steel Tubing. Bissett Steel Co. (1-265) 
Tool Steels. Copperweld Steel Co. (1-228) 
Die Steels. Firth-Sterling Steel Co. (1-298) 
Water-Hardening Tool Steel. Jessop Steel 
Co. (1-260) 
Tungsten-Molybdenum High Speed Steel. 
latrobe Electric Steel Co. (1-175) 


“ 
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Manufacturers 
literature 


Tool and Special Steels. Simonds Saw & 


Steel Co. (1-284) 
IRON AND STEELS—GENERAL 
Standard Steel Analysis Chart. American 
Steel & Wire Co. (1-261) 


Steel Stock List. Joseph T. Ryerson & Son, 
Inc. (1-169) 





oN ome eee ee ee 
x 
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COPPER AND ITS ALLOYS 


Special Bronzes. Ampco Metal, Inc. A 
complete list of Ampcoloy alloys—a series 
of bronzes of controlled analysis—is pre- 
sented in a 12-page, illustrated bulletin, 
No. 59. (2-290) 
Copper Alloy Rods for Screw Machine Prod- 
ucts. American Brass Co. (2-171) 
Bearing Bronze. Bearium Metals Corp. 


(2-287) 

Engineering Bronzes. Bridgeport Brass Co. 
(2-275) 

Beryllium Copper. Instrument Specialties 
Co., Inc. (2-247) 
Phosphor Bronze. Phosphor Bronze Smelt- 
ing Co. (2-213) 


Copper Alloys for Mechanical Uses. Revere 
Copper & Brass, Inc. (2-126) 
Phosphor Bronze, Etc. Riverside Metal Co. 


(2-223) 
Special Copper Alloys. Seymour Mfg. Co. 
(2-101) 

LIGHT METALS 
Magnesium Alloys. American Magnesium 
Corp. (2-218) 


Ingot Metal. Bohn Aluminum Co., Mich- 
igan Smelting & Refining Div. (2-204) 
Aluminum Alloy. National Bronze & Alu- 


minum Foundry Co. (2-185) 
LOW-MELTING METALS 
Bismuth-Lead-Tin-Cadmium Alloy. Cerro 

de Pasco Copper Corp. (2-189) 








Please Use the Coupon 
on Page 219 



















SPECIAL METALS 


“Foote-Prints”—a house organ on rare met- 
als, alloys and ores. Foote Mineral Co. 


(2-267) 

Metallic Hydrides. Metal Hydrides, Inc. 
(2-144) 
Metal Powders. Powder Metals & Alloys, 
Inc. (2-149) 
Hard Facing Alloys. Wall-Colmonoy Corp. 
(2-251) 
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Plastics. E. 1. du Pont de Nemours & Co., 
Inc. The use of nylon in coilforms for 
sound-powered telephone units is described 
and illustrated in a single sheet. (12-30) 
Resins and Plastics. B. F. Goodrich Co. 
Bulletin No. PM2, four pages, presents com- 
plete data on Geon resins and plastics for 
calendar and solution processing, and bul- 
letin No. PM4, eight pages, discusses Geon 
Plastics and resins for compounding with 
Hycar OR rubbers. (12-27) 
Coatings, Resins, Etc. Heresite & Chemical 
Co. A complete line of plastic coatings, 
synthetic resins and synthetic rubber is pre- 
sented in a 32-page, illustrated booklet. 
(12-28) 
Plastic Sheets, Tubes and Rods. Mica In- 
sulator Co. This 86-page, illustrated catalog 
on electrical insulating materials includes 
an interesting section on Lamicoid sheets, 
tubes and rods, made of thermosetting, 
laminated plastic. (12-29) 
Bakelite. Bakelite Corp. (12-24) 
Plastic Laminate. Continental Can Co. 


(12-8) 

Plastics. Continental-Diamond Fibre Co. 
(12-5) 
Glass Fabrication. Corning Glass Works. 
(12-15) 
New Plastics. Dow Chemical Co., Plastics 
Div. (12-1) 
Plastics. Durez Plastics & Chemicals, Inc. 
(12-12) 

Plastics. Eclipse Moulded Products Co. 
(12-16) 


Felt Specifications. Felters Co., Inc. (12-23) 
Plastic Data Book. Formica Insulation Co. 


(12-11) 

Plastics, Resins, Varnishes. Hercules Pow- 
der Co. (12-21) 
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Glass. Kopp Glass, Inc. 
Plastics. Monsanto Chemical Co., Plastics 
i (12-19) 
(12-13) 


(12-17) 


Div. 
Plastics. Richardson Co. 
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ALLOY CASTINGS 


Heat- and Corrosion-Resistant Castings. Al- 
loy Casting Co. (3-497) 
Heat Resisting Alloy. Chicago Steel Foun- 
dry Co. (3-19) 
Alloy Castings. Duraloy Co. (3-375) 
Nickel-Chromium Castings. Electro Alloys 
Co. (3-326) 
Corrosion and Heat Resistant Castings. 
Michiana Products Corp. (3-91) 
Special Alloy Castings. Ohio Steel Foundry 
Co. (3-81) 


CASTINGS—IRON, STEEL, NON-FERROUS, 
EvC. 


Heat Treated Aluminum Castings. Acme 
Aluminum Alloys, Inc. (3-290) 

Special Castings. Advance Foundry Co. 
(3-381) 


Beryllium Copper Castings. Akron Bronze 
& Aluminum Co. (3-556) 
Centrifugal Steel Castings. American Cast 


Iron Pipe Co. (3-374) 
High-Strength Metal. Diamond Iron Works, 
Inc. (3-452) 
Acid-Resistant Castings. Duriron Co., Inc. 
(3-214) 


Non-Ferrous Sand Castings. Eclipse-Pioneer 
Div., Bendix Aviation Corp. (3-490) 
Data on Brass and Bronze Castings. Ham- 
mond Brass Works. (3-194) 
Non-Ferrous Castings. Howard Foundry Co. 


(3-333) 

Malleable Castings. Lancaster Malleables & 

Steel Corp. (3-571) 
Steel Castings. Lebanon Steel Foundry. 

(3-539) 

Rotary Blowers. Roots-Connersvilie Blower 

Corp. (3-229) 


Centrifugal Castings. Shenango-Penn Mold 


Co. (3-250) 
Steel Castings. Steel Founders’ Society of 
America. (3-166) 


DIE CASTINGS, PRECISION CASTINGS, 
ETC. 


Die Castings. New Jersey Zinc Co. A very 
interesting 68-page, illustrated catalog pre- 
sents complete data on the practice in 
machining zinc alloy die castings. (3-577) 
Die Casting and Permanent Mold Casting. 

American Metal Co., Ltd. (3-542) 
Die Castings. New Products Corp. (3-468) 
Die Castings. Pryor Mfg. Co. (3-551) 


FORGINGS 


Steel Forgings. National Forge & Ordnance 
Co. This attractive, 16-page bulletin pro- 
fusely illustrates and describes the basic 
operations of making a finished steel forg- 
ing. (3-576) 
Drop Forgings. Drop Forging Assn. (3-237) 
Metal Forgings. Scovill Mfg. Co. (3-567) 
Steel Forgings. Transue & Williams Steel 

Forging Co. (3-383) 


METAL PARTS 


Engineering Production. Borg-Warner Corp. 
A series of advertisements depicting the 
essential operating parts made by this com- 
pany for the automotive, aviation and 
marine industries are incorporated into a 
16-page bulletin. (3-578) 
Bronze Bearings. Johnson Bronze Co. The 
use of Johnson bronze on a variety of sleeve- 
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type bearings is described in a 4-page, illus- 
trated bulletin. (3-574) 
Oil-Retaining Bearings. Bound Brook Oil- 

Less Bearing Co. (3-564) 
Electrical Contact Metals. Callite Tungsten 


Corp. (3-338) 
Conduit Products. General Electric Co. 

(3-449) 

Solder-Backed Contacts. Gibson Electric Co. 

(3-545) 

Spring Specifications. Lee Spring Co., Inc. 

(3-549) 


Pressure Vessel Fittings. Lenape Hydraulic 
Press & Forging Co. (3-41) 
Wear Resistant Precious Metal Parts. Permo, 


Inc. (3-65) 
Steel Fabrication. Stacey Bros. Gas Con- 
struction Co. (3-568 ) 


Wire D Rings. E. H. Titchener & Co. 
(3-508) 


NON-METALLICS 


Molded Plastic Parts. American Insulator 
Corp. A set of 21 cards describes and illus- 
trates a complete line of molded plastic 
parts, including a rheostat hand wheel, 
lubricant tank, coil forms, angle tube, etc. 
(3-572) 

Plastic Custom Molding. Imperial Molded 
Products Corp. (3-389) 
Negative Temperature Coefficient Resistance 
Material. Keystone Carbon Co. (3-217) 
Molded Plastic Products. Plastic Manufac- 


turers, Inc. (3-430) 
Plywood Tubing. Plymold Corp. (3-509) 
Laminated Plastic. Westinghouse Electric 

Corp. (3-562) 


POWDER METALLURGY 


(See also Sec. 2—Special Metals; Sec. 3—Metal 
Parts; and Sec. 8—Metal Powder Processing) 


Powder Metallurgy Parts. Moraine Products 


Div., General Motors Corp. (3-139) 
Powder Metallurgy. Powder Metallurgy 
Corp., Div. General Bronze Co. (3-441) 


TUBING 


Welded Stainless Tubing. Carpenter Steel 
Co., Welded Alloy Tube Div. A data file 
folder describes and illustrates the physical 
properties, shapes, sizes, etc. of welded stain- 
less tubing, and includes a list of typical 
applications. (3-573) 
Tubes and Pipes. Babcock & Wilcox Co. 
(3-143) 
Spun End Tubes. Calumet & Hecla Consol- 
idated Copper Co., Wolverine Tube Div. 
(3-322) 
Piping. Flori Pipe Co. (3-345) 
Welded Steel Tubing. Formed Steel Tube 
Institute. (3-223) 
Hot Workability of Steel for Tubes. Globe 
Steel Tubes Co. (3-510) 
Aluminum Tubing. Reynolds Metals Co. 
(3-462) 
Seamless Tubing. Summerill Tubing Co. 
(3-415) 
History of Piping. Tube Turns, Inc. (3-303) 
Tubing, Etc. Youngstown Welding & En- 
gineering Co. (3-563) 


OTHER METAL FORMS 


Special Rolled Shapes. Lukenweld, Inc. 
An attractive, 8-page bulletin profusly illus- 
trates and describes special rolled shapes 
that are rough finished, available in mod- 
erate tonnage, with reasonable roll expense. 


(3-575) 
Zinc-Plated Steel. American Nickeloid Co. 
(3-330) 
Steel Fabrication. Falstrom Co. (3-558) 


Weldments. Graver Tank & Mfg. Co., Inc. 
(3-425) 
Magnet Steels. Indiana Steel Products Co. 
(3-340) 












Spinning Equipment. Milwaukee 
Spinning Co. (34y Anb 
Design-Strengthened Metal. Rigid-Tex WwW 
(355) 

Springs and Wire Forms. Wickwineee ‘r 
cer Steel Co. 


(35 
Steel Stampings. Worcester Pressed yt 
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Melting © Refining « Cast a 
ae i 


ALLOYING AGENTS 
Aluminum Alloys. National Smelting.¢, - 
(4167 Cc 


AUXILIARIES - 


Coatings and Refractory Parting Compoyh 114 
American-British Chemical Supplies, jy! Pi 


(4.2359 Ala 
Blow-Off Valves. Wm. M. Bailey Co, 
(4-2p AT 
Plaster Molding. Castings Patent Comp Bale 
(4-219 
Magnetic Pulleys. Dings Magnetic Sepatat we 
Co. (4-168 al 
Zirconite Products. Titanium Alloy Carl 
Co. (4-173 
REFINING AGENTS BLO 
Aluminum De-Gasers. Foundry Serviesl ty 


Inc. The advantages of Foseco de-gagy 
for the degassing, grain refining and ip. 
proving of aluminum and aluminum alloy gyy 


are presented in a single sheet. (4-237 Con 
MELTING FURNACES, MACHINES AND | -! 
PARTS * 


Die Casting Machine. Reed-Prentice Con 
This single sheet describes and illustrates: EL 
No. 114 die casting machine for zinc, te} #), 
or lead base alloys. (4-239), 
Induction Furnaces for Aluminum Alloy 

Ajax Engineering Corp. (4-95 Hk 
Proper Melting in the Foundry. Ajax Metd 


Co. (4.81) 
Crucible Furnaces. Campbell-Hausfeld | ™ 
(4-115)} @ 

Cutting Crucible Costs. Crucible Manufa-§ ™ 
turers’ Assn. (4.36) 9) A 


Rocking Electric Furnace. Detroit Electict ¥ 
Furnace Div., Kuhlman Electric Co. | 


(4-188) | 

Melting Furnace Accessories. Fisher Fur§ M 

nace Co. (4-220) | & 

Recuperative Open Hearth Furnaces. Fitch} ¥ 

Recuperator Co. (4-101) | # 

Die Casting Machines. Kux a P 
(4-228) 

Die Casting Machines. lane Tae Inc. ; 
(4-223) 

Regenerative Furnace System. Morgan Cot- 
struction Co. (4-72) 

Electric Melting Furnaces. Pittsburgh Lec } | 
tromelt Furnace Corp. (4-61) 


RAW MATERIALS 


Duplex Malleable Iron. Jackson Iron & 
Steel Co. An interesting article on the] , 
essentials for the production of duplex 
malleable iron is presented in an 8-page 
pamphlet. (4-238) | 
Bronze Casting Alloys. American Mangi- 

nese Bronze Co. (4-232) | | 





Heating © Heat Treatment 











ATMOSPHERES AND GENERATORS 


SO. in Magnesium Industry. Ansul Chem 
ical Co. (5-379) 
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Alloy Pots. Sterling Alloys, Inc. 


Armour Ammonia 
(5-435) 

Drever 
Co. (5-220) 
Bright Annealing of Metals. Lindberg Steel 





Works. 
mosphere for Treating Metals. 


Treating Co. shi (5-576) 
mosphere Furnaces. Lithium Corp. 

(5-566) 

at Treating with Ammonia. Pennsyl- 

yania Salt Mfg. Co. (5-577) 


ying Air or Gases. Pittsburgh Lectro- 
dryer Corp. (5-500) 


AUXILIARIES 


Infra-Red Burners. Burdett Mtg. Co. (5-427) 
Pressed Steel Pots. Eclipse Fuel eo 
(5-3)2) 

rece Machines for the Metal Indus- 
tries. Kold-Hold Mfg. Co. (5-349) 
Treating Metals at Minus Zero. Motor 
Products Corp., Deep-Freeze Div. (5-389) 
(5-585) 


> BATHS AND COMPOUNDS 


Balanced Carburizing Baths. American Cy- 
anamid & Chemical Corp. (5-135) 
Steel Hardening Compound. Necamp Met- 
allurgical Laboratories. (5-619) 

Carburization Check. Park Chemical Co. 
(5-351) 


BLOWERS AND COMPRESSORS 


Spencer Turbine Co. 
(5-335) 


Turbo Compressors. 


BURNERS 


Controlled Flame Temperatures. Bloom En- 


gineering Co. (5-570) 
Gas Appliances. Johnson Gas Appliance 
Co. (5-286) 


ELECTRICAL HARDENING AND HEATING 


Blectric Forging Heaters. American Car 
& Foundry Co. (5-23) 


HIGH FREQUENCY HEATING 

Induction Heating and Melting. Ajax Elec- 
tothermic Corp. Complete data on in- 
duction heating and melting in industry, 
inluding its history and descriptions of 
Ajax-Northrup equipment, are interestingly 
presented in a 28-page, illustrated bulletin, 
No. 25. (5-623) 
Mercury Arc Converters. Allis-Chalmers 
Mig. Co. Bulletin No. BG6373, eight pages, 
desctibes and illustrates mercury arc con- 
verters for high frequency induction heating 
ind melting. (5-624) 
High-Speed Induction Heating. Federal Tel- 
phone & Radio Corp. This 12-page bul- 
ltin describes and illustrates Megatherm 
high-speed induction heating of metals at 2 


015 million cycles per sec. (5-627) 
Induction Heat Treating. Budd Induction 
Heating, Inc. (5-617) 


High Frequency Heating Equipment. Ecco 


High Frequency Corp. (5-581) 
Induction Generators. Induction Heating 
Corp. (5-618) 


High Frequency Induction Heating Equip- 
ment. Lepel High Frequency Laborato- 
ties, Inc. (5-480) 

High Frequency Induction Heating. Ohio 
Crankshaft Co. (5-488) 

ectronic Power Generator. Radio Corp. 
of America, Electronic Apparatus Section. 

(5-612) 

Electronic Heating. Scientific Electric Div., 

S” Corrugated Quench Gap Co. (5-605) 


FURNACES 


Industrial Furnaces. Dempsey Industrial 
Furnace Corp. Bulletin No. 3, four pages, 
Profusely illustrates and describes a variety 
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of industrial furnaces with Gilbert and 


Barker burners. (5-625) 
Electric Pot Furnaces. American Electric 
Furnace Co. (5-97) 
Continuous Heating Machines. American 
Gas Furnace Co. (5-462) 


Furnaces and Furnace Equipment. Amsler- 
Morton Co., Inc. (5-256) 
Blowerless Furnaces. Baker & Co., Inc. 


(5-574) 
Furnace Periodical. Chicago Flexible Shaft 
Co. (5-291) 


Controlled Atmosphere Furnaces. Delaware 
Tool Steel Corp. (5-430) 
Oil-Fired Heaters. Despatch Oven Co. 


(5-485 ) 
Chain Belt Conveyor Furnaces. Electric 
Furnace Co. (5-166) 


Rotary Forging Furnaces. George J. Hagan 


Co. (5-265) 
Electric Furnaces. Harper Electric Furnace 
Corp. (5-557) 
Car Bottom Furnaces. Hevi-Duty Klectric 
Co. (5-533) 
Electrode Salt Bath Furnaces. A. F. Holden 
Co. (5-598 ) 
Heat Treating and Laboratory Furnaces. K. 
H. Huppert. (5-303) 
Heat Treating Furnaces. Leeds & Northrup 
Co. (5-404) 
Heat-Treat Furnace. Lindberg Engineering 
Co. (5-403) 


R-S Products Co. 
(5-392) 
Rotary Carburizing Furnaces. W. S. Rock- 


Car Hearth Furnaces. 


well Co. (5-572) 
Heat Treating Furnaces. Salem Engineering 
Co. (5-341) 
Malleable Annealing Furnaces. Surface 
Combustion Corp. (5-471) 


Electric Salt Bath Furnaces. Upton Electric 
Furnace Div., Commerce Pattern Foun- 
dry & Machine Co. (5-295) 

Induction Heating Units. Van Norman Co. 

(5-396) 

Heat Treating Furnaces. Vulcan Corp. 

(5-368) 


OVENS 


Foundry Ovens. Gehnrich Oven Div., W. 
S. Rockwell Co. (5-608 ) 
Infra-Red Equipment. Infra-Red Engineers 
& Designers. (5-401) 
Rivet Heaters. Mahr Mfg. Co. (5-507 ) 
Electrically-Heated Ovens. Harold E. Trent 


Co. (5-521) 
PROCESSES 
Portable Infrared Equipment. Fostoria 


Pressed Steel Corp. Four types of portable 











In this Manufacturers’ Literature 
INDEX, new bulletins are given 
complete reviews, and previously de- 
scribed older bulletins are merely 
listed in their proper places. 











infrared units for baking, drying, dehy- 
drating and preheating operations are de- 
scribed and illustrated in a 4-page folder. 
(5-626) 

Salt Bath Quenching Processes. Ajax Elec- 
tric Co., Inc. (5-591) 
Surface Hardening. Chapman Valve Mfg. 


Co. (5-149) 
Infra-Red Heating. C. M. Hall Lamp Co. 
(5-615) 





Refractories © Insulation 








Insulating Fire Brick. Armstrong Cork Co. 


(6-179) 

Refractory Concrete. Atlas Lumnite Cement 
Co. (6-188) 
Basic Refractories. Basic Refractories, Inc. 
(6-166) 

Refractory Coating Material. Brickseal Re- 
fractory Co. (6-67 ) 
Refractories, Etc. Carborundum Co., Re- 
fractory Div. (6-186) 
Masonry Saw. Clipper Mfg. Co. (6-82) 


Flux Resistant Refractory. Corhart Refrac- 


tories Co. (6-95) 
Steel Plant Cement. Electro Refractories & 
Alloys Corp. (6-149) 


Light-Weight Refractory. A. P. Green Fire- 
brick Co. (6-181) 
Fire Brick. WHarbison-Walker Refractories 
Co. (6-187 ) 
Fire Clays. Illinois Clay Products Co. (6-174) 
Refractory Bonding Mortar. Ironton Fire 
Brick Co. (6-143) 
High Temperature Insulation Blocks. Johns- 
Manville Corp. (6-73) 
Wet Bonding Mortar. M. W. ar Co. 
(6-171) 


Refractory Products. Laclede-Christy Clay 


Products Co. (6-119) 
Insulating Casting Refractory. Plibrico 
Jointless Firebrick Co. (6-69) 


Silica Brick Cement. Charles Taylor Sons 
Co. (6-38) 
Vitreous Silica Pipes, Fittings. Thermal 
Syndicate, Ltd. (6-50) 
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Metal-Working 











BRAZING AND SOLDERING 
Substitute Solders. American Smelting & 
Refining Co., Federated Metals Div. 
(7-256) 
Low Temperature Welding. Eutectic Weld- 
ing Alloys, Inc. (7-360) 
Silver Brazing Alloy. Handy & Harman. 


(7-323) 

Silver and Gold Solders. D. E. Makepeace 
Co. (7-374) 
Silver Flux. Scaife Co. (7-224) 


ELECTRIC ARC WELDING 


Arc Welding. Lincoln Electric Co. ‘“Lin- 
colnweld,” a new automatic shielded arc 
welding process, is discussed, and its equip- 
ment and applications profusely illustrated 
in a 26-page bulletin. (7-381) 
Welding Electrodes. Welding Equipment 
& Supply Co. This 8-page bulletin describes 
and illustrates a variety of Eureka alloy 
welding electrodes, and includes recom- 


mended uses and applications. (7-380) 
Welding Stainless Steels. Allegheny Lud- 
lum Steel Corp. (7-247) 


Tool Steel Electrodes. Alloy Rods Co. 


(7-325) 
Stainless Steel Welding. Arcos Corp. 
(7-103) 
Arc Welders, Cranes, Etc. Harnischfeger 
Corp. (7-333) 
Weld Charts. (15¢). Hobart Brothers Co. 
(7-282) 
Stainless Electrodes. McKay Co. (7-174) 


Joint Assembly of Electrodes. National Car- 
bon Co., Inc., Carbon Products Div. 

(7-347) 

Hard-Surfacing Electrodes. Rankin Mfg. 

Co. (7-362) 


FLAME-PROCESSING 


Oxyacetylene Pipe Line Installations. Air 
Reduction Co. (7-358) 


GAS WELDING 


Welding and Cutting Equipment. Victor 
Equipment Co. The many services of this 
company in the welding and cutting indus- 
try both now and in the future, and equip- 
ment available, are discussed in a 40-page, 
illustrated catalog. (7-379) 


RESISTANCE WELDING 

Flash Welding. American Welding & Mfg. 
Co. The advantages of flash welding as a 
solution to assembly of forged parts are dis- 
cussed in a 4-page, illustrated bulletin. 


; : (7-378) 
Electronic Welding Control. General Elec- 
tric Co. (7-276) 


Welding Electrodes and Alloys. P. R. Mal- 
lory & Co., Inc. (7-342) 
Structural Aluminum Welder. Progressive 


Welder Co. (7-300) 
Resistance Welding Controller. Sciaky 

Brothers. (7-278) 
SUPPLIES 


Welding Positioner. Cullen-Friestedt Co. 
(7-68) 

Welding Electrodes. Page Steel & Wire 
Div., Am. Chain & Cable Co. (7-340) 
Welding Electrodes. A. O. Smith Corp. 
(7-261) 

Fluxes for Welding, Brazing, Etc. Superior 
Flux Co. (7-341) 


THERMIT WELDING 


Fabrication and Repair by Welding. Metal 
& Thermit Corp. (7-375) 
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FORMING 


Hydraulic Presses. Johnson City Foundry 
& Machine Works. Complete data on a 
Model-H-Line of hydraulic presses for plas- 
tic and powder metal molding, deep drawing 
of metals, etc., are presented in a 4-page, 
illustrated bulletin. (8-673) 


Metal Working Machinery. Kling Bros. 
Engineering Works. A complete line of 
metal working machinery, such as rotary 
shears, vertical and horizontal punches, fric- 
tion saws, etc., is presented in a 4-page, 
illustrated bulletin. Specifications are in- 
cluded. (8-675) 


Vibration Control. Korfund Co., Inc. The 
control of harmful vibration from drop 
hammers, punch presses, etc., through the 
use of vibration isolating equipment is the 
subject of a 12-page, illustrated bulletin, 
No. H-600. (8-676) 


Liquid Die Coating. George R. Mowat Co. 
Hytemp Formula 2500, a liquid die coating 
for protection against heat and corrosion, 
is discussed in a 4-page, pocket-size pam- 
phlet. (8-678) 


Angle Molding Presses. Watson-Stillman 
Co. Bulletin No. 642A, four pages, de- 
scribes and illustrates W-S angle molding 
presses for molding plastic products re- 
quiring split molds and for molding com- 
plicated parts by the transfer method. Spec- 
ifications are included. (8-682) 


Pipe and Tube Bending Machines. Amer- 
ican Pipe Bending Machine Co., Inc. 


(8-519) 
Hydraulic Presses. Anderson Bros. Mfg. Co. 

(8-279) 
Presses. E. W. Bliss Co. (8-228) 
Carbide Mandrels. Carboloy Co., Inc. 

(8-597) 
Machine Tool Bases. Central Boiler & Mfg. 


oO. (8-608 ) 
Pipe and Tube Bending. Copper & Brass 
Research Assn. (8-476) 
Die and Mold Duplicators. George Gorton 
Machine Co. (8-557) 
Stretch-Forming Machine. Hufford Machine 


Works, Inc. (8-636) 
Double-Flaring Tool. Imperial Brass Mfg. 
Co. (8-348) 
Soft Hammers. Industrial Products Sup- 
pliers. (8-446) 
Sheet Metal Facilities. Kirk & Blum Mfg. 


Co. (8-333) 
Zinc-Base Alloy. National Lead Co. (8-657) 
Hydraulic Stretch-Forming. North Amer- 

ican Aviation, Inc. (8-647) 
Die-Less Duplicating. O'Neil-Irwin Mfg. 

(8-659 


Co. ) 
Tube Benders. Pines Engineering Co., Inc. 
(8-201) 
Extrusion Presses. Schloemann Engineering 
Corp. (8-661) 
Power Presses. Standard Machinery Co. 
(8-363 ) 
Vertical Punches. Thomas Machine. Mfg. 
' (8-539) 
Ground Stock, Die Blocks, Etc. Tool Craft 
Co. (8-609) 
Inclinable Open Back Presses. V & O Press 
Co. (8-633) 
Sheet Metal Punching. Wales-Strippit Corp. 
(8-427) 
Punches and Dies. Wiedemann Machine 
Co. (8-617) 
FORGING 
Hydraulic Presses. A. B. Farquhar Co., Ltd. 
(8-146) 








MACHINING 


Broaching Machines. Colonial Broach ¢ 
Bulletin No. VAD-44, four pages, descr, 
and illustrates a complete line of Dual 
broaching machines specifically 
for surface broaching. Specifications » 
included. ( 


Back Spotfacer. Edlund Tool Co. Ang 
set back spotfacer, which back spot 
without removing cutter or stopping a 
starting the drill press, is descri 
illustrated in a 4-page bulletin, No. BSF44 
Specifications are included. (8-67), 


Cutting Lubricant. Filmite Oil Corp, h, 
dromite, a concentrated cutting lubrigy 
that dilutes with water, and is non-corrosiy 
and non-rusting, is described in a 4-pay 
illustrated folder. (8-67] 


Milling Machines. Fray Machine Tool G 
Specifications and brief descriptions of “All. 
Angle” milling machines, milling attad. 
ments, back gear attachments, etc., ay 
included in this illustrated price list, No 
16, 24 pages. (8-672) 


Milling Machines. Kearney & Trecker Com } “Me 
A complete line of simple and duplex mij. | 
ing machines, 1200 and 1800 series, § S” 
profusely illustrated and described in a 2} 

page bulletin, No. B20. Specifications ay Mill 
included. (8-674) § { 


Cutting Machines. Loma Machine Mfg. Co, } gogn 
Inc. The right way for cutting metal, using 
these machines, is described, and each pan ppge 
of these machines indicated by illustrations 
in a 4-page bulletin. (8-677) B inter 


Band Saws. Tannewitz Works. This 324 N 
page booklet describes and illustrates fric § Ma 
tional sawing as applied to high-speed ban 
saws for sawing sheet steel, non-ferrou 
metals, armor plate, soft or hardened steels, } ROU 
plastics, etc. (8-679) F soli 


Tap Selector. Threadwell Tap & Die Co. 
A handy, pocket-size tap selector, slide-rule MET 
type, presents complete data on selecting 
the correct tap, suggested tapping —_ Pres 
(8-680) 
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correct lubricant, etc. P 
Grinding Wheels. Abrasive Co., Dw. : 
Simonds Saw & Steel Co. (8-668) 9 i, 


Hardfacing Tool Electrodes. American Agile] | 
Corp. (8-212) } Co, 
Tool Shanks and Cutter Bodies. American] | 
Brake Shoe Co., Brake Shoe & Castings 
Div. (8-361) | gy 
Plate Planers. Baldwin Locomotive Works, 
Baldwin-Southwark Div. (8-624) | Ad 
Coolant Separators. Barnes Drill Co. (8-654) | © 
Oil Filters. Briggs Clarifier Co. (8-538) | ¥s 
Automatic Control. Bullard Co. (8-605) } Pa 
Coolant and Cutting Oil Strainers. George , 
Butler Co. (8-625) 
Coated Abrasives. Carborundum Co., Glo- } jp, 
bar Div. (8-366) 
Liquid Cooler. Chrysler Corp., Airtemp § §,, 


Div. (8-639) 
Steel Clamp Fixture. Cincinnati Tool Co. 
(8-618) 

Metal Cutting Lubrication. Cities Service } [, 
Oil Co (8-225) 


Grinding Wheels and Shapes. Cleveland | y 
Quarries Co., Sterling Grinding Wheel 


Div. (8-648) 
Gear Hobs. Colonial Tool Co., Ltd. 
(8-547) 
Oil Filters. Cuno Engineering Corp. 
(8-108) 
Tapping Machines. Detroit Tap & bo M 
( - 


Metal Cutting Machines. De Walt Products 
Corp. (8-456) 
New Industrial Tools. DoAll Service Co. 
(8-455) 


Disintegrators. Elox Corp. (8-522) 
High-Speed Steel Tools. General Aircraft 
Equipment, Inc., Tool Div. (8-616) 
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je Coolant Systems. Gray-Mills Co. 
at (8-364) 


Ios and Tapping Problems. Greenfield 
Tap & Die Corp. (8-627) 
ing Oi]. Gulf Oil Corp. (8-141) 
ide Tool Grinders. Hammond Ma- 
chinery Builders. (8-227) 
Hydraulic Surface Grinders. Hill Acme Co. 
m4 10 ag 

nding Mill. Internationa re rp. 
Gomes (8-643) 
carbide Tools, Blanks, Etc. Kennametal, 
Inc. (8-498 ) 

spindle Machine. Kindt-Collins Co. 

; (8-644 ) 
Grinding Wheels. Larco Diamond Tool Co. 
(8-444) 
Tool Grinders. K. O. Lee Co. (8-556) 


Coolant Pumps. Logansport Machine Co. 


(8-626) 
Sawing and Filing. Mid-States Equipment 
Co. (8-320) 
Abrasive Belts. Minnesota Mining & Mfg. 
Co (8-612) 


Ructeria Contamination in Cutting Oils. 
Oakite Products, Inc. (8-470) 
etal Cutting Machine. Racine Tool & Ma- 
chine Co. (8-389) 


"| shenkless Drill. Republic Drill & Tool Co. 


(8-569) 
Will Drills. Steel Tools, Inc. (8-663 ) 
(utting Fluids. D. A. Stuart Oil Co., Ltd. 

(8-351) 
Reamers. Tungsten Carbide Tool Co. 

(8-334) 
Precision Grinding Wheels. Universal 


Wheel & Abrasive Corp. (8-377) 
Internal Grooving Tool. Waldes Kob-I- 
Noor, Inc. (8-634) 
Machine Tools. Walz & Krenzer, Inc. 
(8-665 ) 
ROLLING 
Solid Steel Shear Knives. Heppenstall Co. 
(8-224) 


METAL POWDER PROCESSING 
Presses for Powder Metallurgy. Hydraulic 


Press Mfg. Co. (8-574) 
Cone Blender. Patterson Foundry & Ma- 
chine Co. (8-493 ) 
Mixers, Agitators, Etc. H. K. Porter Co., 
Inc. of Pittsburgh, Pa. (8-542) 


Compressing Machines for Metal Powders. 
F. J. Stokes Machine Co. (8-119) 


IVETING AND FASTENING 


Adhesive Cement. U. S. Plywood Corp. 
Complete data on Pliobond, a synthetic ad- 
hesive cement successfully used on metals, 
plastics, wood, etc. either as a cold-setting 
ment or under heat and pressure, are 


presented in an 8-page bulletin. (8-681) 
Insert Kits. Aircraft Screw Products Co. 
(8-598) 


Screws, Bolts, Nuts, Etc. Aluminum Co. of 
America. (8-442) 
locking System. Bardwell & McAlister, Inc. 


(8-526) 
Lock Nuts. Columbia Nut & Bolt Co., Inc. 
F (8-567 ) 
Nails, Rivets and Screws. John Hassall, Inc. 
(8-438 ) 





Cleaning © Finishing 














CLEANING 


Blast Cleaning Equipment. American Foun- 
dry Equipment Co. Bulletin No. 74, 24 
pages, describes and illustrates the Wheel- 


fator, a simple mechanical unit that 
utilizes controlled centrifugal force for 
abrasive blasting. (9-541) 
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Metal Cleaner. E. A. Gerlach Co. Five easy 
steps for the cleaning and stripping of 
japans, lacquers, enamels, etc., off of all 
types of metals, with the use of “70 Strip- 
per,” a chemical compound, are listed in a 
4-page, pocket-size folder. (9-542) 
Electro-Cleaning. Mac Dermid, Inc. Ano- 
dex, a reverse current method of electro- 
cleaning prior to finishing or plating, is 
described in a 4-page, illustrated bulletin. 

(9-543) 
Electric Washers. Modern Maid Co., Inc. 
A 2-page bulletin describes and illustrates 
Modern Mechanic electric-automatic washers 
for industrial use. Prices and specifications 


are included. (9-544) 
Cleaning Machines. Alvey-Ferguson Co. 
(9-317) 

Solvent Degreasing and Alkali Cleaning. 
Detrex Corp. (9-148 ) 
Emulsion Cleaning. Enthone Co. (9-350) 


Metal Core Brush. Fuller Brush Co., In- 
dustrial Div. (9-463 ) 
Metal Cleaners, Etc. Klem Chemical Works. 


(9-539) 
Polishing Wheel Pre-Coating Material. Lea 
Mfg. Co. (9-117) 
Electrolytic Cleaner. W. D. MacDermid 
Chemical Co. (9-524) 
Metal Cleaning. Magnus Chemical Co. 
(9-282) 
Metal Cleaning. Optimus Detergents Co. 
(9-533) 
Dust Collecting Equipment. Peters-Dalton, 
Inc. (9-184) 
Glass Tanks. Pittsburgh Plate Glass Co. 
(9-515) 
Surface Peening. W. W. Sly Mfg. Co. 
(9-422) 
De-Burring and Finishing. Sturgis Products 
Co. (9-535) 
Abrasive Cleaning. Vapor Blast Mfg. Co. 
(9-166 ) 
Sheet Metal Cleaner. Wolfe-Kote Co. 
(9-491) 


CHEMICAL TREATMENTS 


Rust Preventive. Johnston & Jennings Co., 
Rusta Restor Div. This 12-page, illustrated 
bulletin, No. R-181, describes Rusta Restor, 
the cathodic (electrical) method that pre- 
vents rusting of steel water tanks, piping 
and other steel structures. (9-548 ) 
Blackening Stainless Steels. Rustless Iron 
& Steel Corp. An interesting article on the 
Rustless blackening process for stainless 
steels is presented in an 8-page, illustrated 
bulletin. (9-546) 
Rust Inhibitor. Special Chemicals Co. 
Spekleen No. 51, a scientifically-prepared 
metal dip for rust inhibition, is discussed 
in a 2-page bulletin. (9-547 ) 


Hot Dip Tanks. Aeroil Products Co. 


(9-490) 

Oxide Coating on Metals. Alrose Chemical 
Co. (9-167) 
Finish for Steel. Heatbath Corp. (9-344) 


Protective Finishes. Mitchell-Bradford Chem- 
ical Co. (9-467 ) 
Protecting Paint Finishes. Neilson Chemi- 
cal Co. of Canada. (9-532) 


Acid-Proof Cements. Quigley Co., Inc. 
(9-534) 

ELECTROPLATING 

Plating Equipment. Belke Mfg. Co. 
(9-473) 


Cadmium Plating. Kelite Products, Inc. 
(9-457) 


NON-METALLIC AND ORGANIC COAT- 
INGS 


Electrostatic Painting Processes. Harper J. 
Ransburg Co., Electric Coating Div. This 
8-page bulletin describes Electrostatic spray- 
ing and dipping, and illustrates typical ap- 
plications. (9-545) 


Spray Finishing Systems. Binks Mfg. Co. 


(9-362) 

Corrosion-Resistant Coating. Cordo Chemi- 

cal Corp (9-163) 
Insulating Varnish. Dow Corning Corp. 

(9-523) 

Corrosion Preventive Specifications. E. F. 

Houghton & Co. (9-493) 


Wax Over Black Oxidizing Finishes. S. C. 


Johnson & Son, Inc. (9-179) 
Radium Plant. Lustrolite Cleveland Corp. 
(9-519) 

Rust Preventive. Nox-Rust Corp. (9-348) 
Porcelain Enameling Process. Porcelain 
Enameling Inst. (9-527) 


Metal Coating. Rheem Research Products, 
Inc. (9-475) 
Rust Arresters. Smith Oil & Refining Co., 
Industrial Oils Div. (9-377) 
Spray Finish Machines. Spray Engineering 
Co. (9-182) 
Zine Corrosion-Resistant Coatings. United 


Chromium, Inc. (9-386) 
Metallic Paint. Wilbur & Williams Co. 
(9-529) 
PICKLING 
Pickling Inhibitor. American Chemical 


Paint Co. The application of Rodine, a 
pickel control, to the efficient pickling of 
iron and steel is discussed in a 75-page, 
illustrated booklet, No. 13, revised edition. 


(9-540) 
Corrosion Resistant Ceramics. Atlas Min- 
eral Products Co. (9-72) 
Corrosion Resistant Equipment. Haveg 
Corp. (9-530) 
Chemicals in Metal Industry. Monsanto 
Chemical Co., Merrimac Div. (9-193) 
Storage and Mixing Equipment. U. S. 
Stoneware Co. (9-521) 
POLISHING 
Machine and Hand Buffs. Divine Brothers 
Co. (9-437) 
Sanding Wheel. Exactone Tool & Die Co. 
(9-538) 
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CONTROL INSTRUMENTS 


Control Instruments. Hays Corp. A com- 
plete line of instruments and controllers for 
measuring, indicating, recording and con- 
trolling, and their typical applications, is 
presented in a 28-page, illustrated bulletin, 
No. 45-713. (10-656) 
Electronic Equipment. Walker-Jimieson, 
Inc. A complete list of electronic instru- 
ments, devices and tools is presented in a 
36-page, illustrated catalog. Prices and 
specifications are included. (10-663 ) 
Ratio Control. Askania Regulator Co. 
(10-586) 
Electronic Resistance Thermometers. Bailey 
Meter Co. (10-633) 
Micro Pressure Switches. Barber-Colman 
Co. (10-418) 
Automatic Control Instruments. Bristol Co. 
(10-532) 
Temperature Controls. Brown Instrument 


Co. (10-456) 
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Air-Operated Automatic Controller. Fox- 


boro Co. (10-277) 
Electronic Control. General Electric Co. 

(10-579) 

Pyrometers. Illinois Testing Laboratories, 

Inc. (10-483) 

Electric Timers. C. H. Stoelting Co., Indus- 

trial Div. ( 10-639 ) 


Atmospheric Control. Sentry Co. (10-555) 
Electronic Controls. Wheelco Instruments 
Co. (10-651) 


HARDNESS TESTING 


Equipment for Hardness Testing. Clark 
Instrument, Inc. (10-229) 
Hardness Testing Equipment. Tinius Olsen 
Testing Machine Co. (10-542 ) 
Hardness Testing Machines. Riehle Testing 
Machine Div., Am. Machine & Metals, 
Inc. (10-384) 
Sub-Sleeve Dust Protector. Wilson Me- 
chanical Instrument Co. (10-619) 


INSPECTION DEVICES 


Surface Analyzer. Brush Development Co. 
A chart analysis, typical finishes, definitions, 
ratings and symbols, and finishing methods 
of a surface analyzer are all included in 
this 4-page, illustrated bulletin. (10-653) 
Optical Testing Equipment. Gamma Instru- 
ment Co., Inc. This 2-page bulletin de- 
scribes and illustrates a variety of optical 
testing equipment, such as a Brinell micro- 
scope, Magni-Ray illuminated magnifier, 
surface projector, etc. Prices are included. 
(10-655) 
Surface Plates. Ideal Commutator Dresser 
Co. Complete data on granite surface plates, 
rust- and corrosion-proof, are presented in 
a single sheet. Specifications and prices are 
included. (10-657 ) 
Hob-Checker. Michigan Tool Co. A Sine- 
Line bench-type checker, Model 464, for 
contours of hobs ranging up to 6 in. outside 
diam. and maximum length of 81% in. 
is described in bulletin No. 464-45. 
(10-658 ) 
Stiffness Gage. Taber Instrument Corp. 
Bulletin No. 4506, six pages, describes and 
illustrates the V-5 stiffness gage for de- 
termining both initial and normal stiffness 
of sheet and wire specimens. Specifications 
and prices are included. (10-664) 


Comparator and Surface Gage. B. C. Ames 


oO. (10-556) 
Quality Control with Gages. Continental 
Machines, Inc. (10-511) 


Identification of Steel. Dravo Corp. 
(10-271) 
Electronic Metal Identifier. Allen B. Du 
Mont Laboratories, Inc. (10-479) 
Indicator Snap Gage. Federal Products 
Corp. (10-574) 
Powder Blower. Magnaflux Corp. (10-652) 


Abrasive Gages. Norton Co. (10-476) 
Measuring Surface Roughness. Physicists 
Research Co. (10-582) 


Illuminated Magnifiers. E. W. Pike & Co. 
(10-345) 

MECHANICAL TESTING 

Strain Gage. Baldwin Southwark Div. 
(10-314) 

METALLOGRAPHIC EQUIPMENT 

as Instruments. Bausch & Lomb 4 


cal Co. (10-357 
Metallurgical Laboratory Equipment. hath. 

ler, Ltd. (10-199) 
RADIOGRAPHY 


X-Ray Diffraction. North American Philips 
Co., Inc. An interesting article on the 
Geiger-Counter spectrometer for industrial 
research is presented in an 8-page, illus- 
trated reprint. (10-659) 


Nm 
N 
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X-Ray Diffraction. Picker X-Ray Corp. 
Bulletin No, 1245, 28 pages, describes and 
illustrates a complete line of X-ray diffrac- 
tion equipment, and includes typical ap- 
plications. (10-660) 
X-Ray Films. Ansco. (10-315) 
Protection From X-Rays. Bat-Ray Products. 


(10-374) 

Industrial X-Ray Units. General Electric 

X-Ray Corp. (10-324) 
SPECTROGRAPHY 

Universal Spectrophotometers. Wilkens- 

Anderson Co. (10-180) 


LABORATORY AIDS 


Combustion Furnace. Harry W. Dietert Co. 
The Glotemp combustion furnace No. 3600, 
especially recommended for steel labora- 
tories running carbon analysis, is described 
and illustrated in a 2-page bulletin. Speci- 
fications are included. (10-654) 
Temperature Control Cabinets. Precision 
Scientific Co. A complete line of Precision- 
Freas constant temperature control cabinets 
is described and illustrated in a 48-page 
bulletin, No. 325. Prices and specifications 
are included. (10-661) 
Potentiometers. Rubicon Co. A complete 
line of potentiometers, including precision 
microvolt, deflection, etc., is presented in 
a 12-page, illustrated bulletin, No. 270. 
Prices are included. (10-662) 
Gas Analysis Apparatus. Burrell Technical 


Supply Co. (10-584) 
Laboratory Equipment. Central Scientific 
(10-507) 


o. 
High-Speed Electrolytic Analysis. E. H. 
Sargent & Co. (10-219) 








Equipment and Machinery, 
General 








Ventilating Fans. De Bothezat Ventilating 
Equipment Div., Am. Machine & Metals, 
Inc. Complete data on the use of ventilating 
fans in the melting, pouring, cleaning, an- 
nealing and core baking oven areas of a 
foundry are presented in a 12-page, illus- 
trated bulletin. (11-344) 
Chip Trucks. W.R. Carnes Co. Two sizes 
of 12-gage steel chip trucks, with all welded 
joints, for easy handling and dumping, are 
described and illustrated in a 2-page bul- 
letin. Specifications are included. (11-343) 
Dust Collector. Dust Filter Co. The Tubu- 
lar Dustex dust collector for buffing and the 
collection of fine dusts and lint is described 
and illustrated in a 4-page, pocket-size 
folder. Specifications are included. (11-345) 
Turbine Pumps. Fairbanks, Morse & Co. 
This six-page folder describes and illus- 
trates Figure 6920 oil-lubricated, motor- 
driven turbine pumps with enclosed im- 
pellers, and includes specifications. (11-346) 
Selenium Rectifiers. Fansteel Metallurgical 
Corp. Complete data on selenium rectifiers, 
and standard element specifications, are 
presented in a 12-page, engineering manual, 
No. RDP-107. Specifications and charts 
are included. (11-347) 
Glow Lamps. General Electric Co. Typical 
applications of neon glow lamps are illus- 
trated and described in a 4-page bulletin. 
Specifications and prices are included. 
(11-348) 
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Matertal Handling Equipment. Lyon, 
mond Corp. A variety of standard » 
engineered material handling equi 
hydraulically operated, are described 
illustrated in a 2-page bulletin, No, jy 
Specifications are included. (1134 
Air Grinder, Lubricators, Etc. 
Kipp Corp. This 32-page folder profug) 
illustrates and describes the Kipp Feathe. 
weight air grinder, aluminum and zinc & 
castings, and Fresh Oil lubricators. (11-354 
Underground Pipe Conduits. H. W. Pore 
& Co., Inc. Therm-O-Tile, a conduit fy 
underground pipe lines, is described ay 
illustrated in a 4-page bulletin, No. 45; 
(11-35 
Specialized Lubricants. Tide Water Asp 
ciated Oil Co. Seven of the most importa, 
qualities of these specialized lubricants, th 
tests employed, and the meaning and valy 
of each of these characteristics are qj 
described and illustrated in an attractive 
16-page catalog. (11-352) 
Colloidal Graphite Dispersions. Aches 


Colloids Corp. (11-330) 
Air Filtration. American Air Filter Co, 
Inc. (11-42) 
Centrifugal Pumps. Bell & Gossett Co, 
(11-304) 

Conveyors. Chain Belt Co. (11-325) 


Mounted Wheels for Portable Tools. Chi. 
cago Wheel & Mfg. Co. (11-70) 
Packaging Material. Dow Chemical Co. 
(11-195) 

Linograph Transfer Paper. Eastman Koda 
Co. (11-293) 
Refrigeration and Air Conditioning Equip. 
ment. General Electric Co. (11-243) 
Tube Mills. Hardinge Co. (11-175) 
Slip Clutch and Coupling. Hilliard Corp. 


(11-321) 
Hydraulic Equipment. Hydraulic Machio- 
ery, Inc. (11-201) 


Compressors and Vacuum Pumps. Inger 
soll-Rand Co. (11-221) 
Impregnating Castings. Jackson & Church 
Co. (11-222) 
After-Cooler. Niagara Blower Co. (11-287) 


Dust Collector. Pangborn Corp. (11-202) 
Dust Preventives. Parsons Engineering 

Corp. (11-233) 
Water Softening. Permutit Co. (11-42) 


Silicates. Philadelphia Quartz Co. (11-167) 
Chemical Feed Systems. Milton Roy Pumps. 
(11-341) 
Sludge Pumps. Claude B. Schneible Co. 
(11-334) 


Lubrication for Steam Turbines. Sinclair 


Refining Co., Inc. (11-197) 

High-Pressure Autoclaves. Struthers-Wells 

Corp. (11-322) 
Mill Floor Cleaner. G. H. Tennant Co. 

(11-368) 

Fans. Trane Co. (11-54) 


Filters. U. S. Hoffman Machinery Corp. 
Filtration Div. (11-339) 
Transmissions. Western Mfg. Co. (11-340) 
Economies with Electrical Equipment. West- 
inghouse Electric Corp. (11-101) 
Centrifugal Pumps. Worthington Pump & 
Machinery Corp. (11-55) 





Engineering Services 











Process and Product Development. Sam 
Tour & Co., Inc. The services and facilities 
of this company—metallurgical and engi- 
neering consultants—are described in a 4 
page, illustrated bulletin. (13-1) 
Production Research. Battelle Memorial 

Institute. (13-2) 
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Zoe Reconversion 
Tool and Die Steels 

















Do ae tintin 2 


We'd like to say, “Pick up the "phone and call the nearest Latrobe 
Warehouse for the steel you want.” But these are days when war 
production still has first call, and conversion tool and die steels 
will not always be available until the final victory. When they are, 
Latrobe's seven warehouses, together with sales offices in principal 
cities, will be able to give you the best in prompt, efficient tool and 


die steel service. 


Maoxe it a habit to call Latrobe first. 


ELECTRIC STEEL COMPANY 








MAIN OFFICES and PLANT ++ LATROBE > PENNSYLVANIA 


TOOL STEELS - STAINLESS- LATROBE RED ARROW FOR METAL-CUTTING TOOLS 


HIGH SPEED STEELS 
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Molybdenum cast iron 
brake drums have proved 
themselves in exacting 
wartime service. 

















CLIMAX FURNISHES AUTHORITATIVE ENGINEERING MOLYBDIC OXIDE, BRIQUETTED OR CANNED®s 
DATA ON MOLYBDENUM APPLICATIONS. | > FERROMOLYBDENUMe “CALCIUM MOLYBDATE" 
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st collectors specially adaptable to buf- 
polishing and grinding machines are 
nced by the Dust Filter Co., 160 N. 
le St., Chicago 1. No collector bags 
used in the unit. Called the “Tubular 
,” it comes in three sizes. 
ilter surfaces are tubular in design and 
bottomless. Dust filtered through them 
Tollected in a pan at the bottom, which 
Shaken periodically by a hand shaker, 
eliminating the need for opening the 
ine for cleaning. 
filter surface area of the tubular 
or is increased twenty-fold over stand- 
units, the large unit containing 60.8 


4. ft. of filter surface area. The smaller 
ulits are in proportion. 

The immense surface area lessens the 
Yolume of air drawn through any portion 
the filter at one time, thus preventing 
Minute particles from filtering through. It 
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Dust Collector 


also diminishes the static pressure loss usu- 
ally brought about by the impingement of 
the surface area by large quantities of dust. 

The collector maintains a static air pres- 
sure of more than 4 in. at a velocity of 
over 5000 LEM. It is completely fireproofed. 
Units weigh from 150 to 250 Ib.; are 36 
to 48 in. high. Motors are a.c. 34 and 114 
h.p. 3 phase, 60 cycle. Filtered air is dis- 
charged through a large muffler to deaden 
air noise, but with minimum resistance. 


Air Gaging System 


An air gaging system that measures holes, 
shoulders, slots, diametrical pitch, taper, 
bell mouth, barrel shape and out-of-round, 
etc., is made by Metrical Laboratories, Inc., 
Ann Arbor, Mich., and sold by Federal 
Products Corp., 1144 Eddy St., Providence 
1, R. I. It consists of a graduated column 
and a gaging head. A manometer tube, 
built into the water column, indicates varia- 
tions in the air pressure. 

Holes as small as 0.156 in. in diam. and 
shoulders as narrow as 0.0937 in. can be 
measured precisely. Slots and grooves can 
be gaged from 0.0937 in. thick and up. 
Gaging heads in general will measure ex- 
ternal diameters from 0.50 in. diam. up. 

The system operates under air pressure 
of 1 Ib., and can be attached to the regular 
plant air supply. if attached to a high pres- 
sure line, a regulator at the instrument will 
bring the pressure down to the proper 
level. 


NEWS 


of the metal-working industries 


These vaner surprising dovelopmicuts 
are bichi? intersting as cporning the 
brea’! extent to which these mate 

nizls are beir 9 usea in the. war efforc 


It would be a satisfactior to know 
in imst what applications the vari 
ous types are used but sc me of this is 
eralyly a military seciet It would | 
c+ agua :f the dra on theie 


Amplification is 4000 to 1, so that meas- 
urements within 0.000025 in. are easily 
readable in the scale. One-ten-thousandth 
of an in. is represented by 14 in. on the 
scale. Practically any inside dimension down 
to lg in. diam. and any outside dimension 
down to % in.; other dimensions of depth, 
width, etc. can be gaged singly or together. 


Granite Surface Plates for Accuracy 


Accuracy to 0.0001 in. when gaging 
points, laying out drill jigs, dies and fix- 
tures, is now possible with a granite surtace 
plate announced by the Ideal Commutator 
Dresser Co., 1928 Park Ave., Sycamore, Ill. 
The plates are made of Vermont granite, 
ground and lapped to precise tolerances. 
Having been thoroughly aged in the ground 
for many thousands of years, all internal 
stresses have been relieved, making it non- 
warping. Granite is one of the hardest 
natural substances known. 

The plates cannot be damaged seriously, 
as nicks or scratches will not raise a burr 
and effect the accuracy. Having a low co- 
efficient of friction, tools and fixtures can 
be moved over the granite with ease. They 
are unlike steel plates, which must be pro- 
tected against corrosion. Being non-mag- 
netic, they will not attract and hold iron 
chips or dust 

The plates are available in a wide range 
of sizes, varying from 8 in. by 10 in. to 30 
in. by 72 in. All plates are of uniform 
cross section and will not change shape or 
accuracy with variations in temperature, or 
with age. 
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WORKING WITH ALUMINUM? 


Investigate this unique 


HOLDING FURNACE 
for 
Improved Operations 
and 
Lowered Costs! 


Typical layout for die cast- 
ing, showing compact 20 KW 
Ajax-Tama-W yatt furnace in 
position. Unit comes with 
complete control cubicle, as 
shown. 


INDUCTION FURNACES 
MEAN A MODERN PLANT... 


In addition to the holding furnace here described, small, compact, twin- 
coil melting furnaces are likewise available for continuous production. 


Rolling mills and foundries using Ajax-Tama-Wyatt units have con- 
sistently developed the highest physical properties in their alumi- 
num products . . . with decreased gas absorption, absence of all 
segregation, and elimination of oxide inclusions and hard spots . . . 


Clean-cut temperature control, great ease and simplicity of handling 
are operating characteristics. Ajax induction furnaces give you a mod- 
ern plant, a cooler foundry, a better product. Significantly, too, they 
have been known to pay for themselves within less than six months. 


Write for latest TW catalogs describing both Ajax holding and 
melting furnaces for aluminum! 


ADVANTAGES 


e@ Every element of uncertainty is removed from holding furnace 
procedure. 


Automatic, positive temperature control to within 5 degrees. 
No segregation, iron pickup, or contamination—automatic stirring. 


Always ready to operate—no heating up or waiting periods. 


Pays for itself quickly by doing away with pot or crucible re- 
placements. 


Maintenance costs so low as to be virtually negligible. 


Low operating costs—only 12 KW for holding continuously up 
to 400 Ib.; 8 KW when covered on week ends. 


@ Greatly improved overall foundry conditions inherent in induction 
melting. 








AJAX_METAL COMPANY, Non-Ferrous Ingot Metals aed Alloys for Foundry Use 
Frequency induction Furnaces A s s [s) Cc t ~ T — 
The Ajss-Hultgren Electric Salt Bath Furnace 
Mya \nduction Farnaces for Melting c [*) M Pp a N i E Ss 
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Washer With Three Moving Parts 


With a new automatic washer for indys. 
try one man can operate three baskets of 
metal parts, washing, rinsing and draining 
each basket simultaneously, doing as much 
work as five or six men operating otherwise 
Introduced by Modern Mechanic Co., 12 
S. Michigan Ave., Chicago 3, it include 
rinse vats for production line work. 

Its impeller pump is powered with g 
14-h.p. single-phase motor, forcing a ton 
of solvent every minute over parts washed. 
Only 65 gal. of washing liquid are used, 
being screened by baffle-and-grill. The ser.’ 
tling action for dirt and chips is a patented 
feature. There are but three moving parts: 
Motor, impeller and V-belc. 


@ An alloy electrode giving 8 to 10% C 
and 1.5% “moly” weld deposit has been 
devised by Arcos Corp., 1515 Locust Se, 
Philadelphia 2. It is designed for greater 
strength and corrosion resistance, combined 
with high creep resistance for high tem. 
perature corrosion resistance work. It js 
called “Chromend 9-M.” 


Novel Infrared Drying Installation 


An infrared drying unit that is more ver- 
satile than the usual set-up, in which it is 
unnecessary to revolve work passing through 
the drying area because lamps are so posi- 
tioned that there are no blind spots, is a 
recent installation at the East Springfield 
Works, Westinghouse Electric Corp. 

There is a total of 450 250-watt lamps 
having a combined wattage of 112.5 kw. in 
the installation. There are ten panels of 45 
lamps; these are divided 15 to a row, with 
a switch for eight bulbs and another for 
seven. The banks are connected vertically. 
Thus, when small work is being dried and 
all the bulbs are not needed, some can be 





cut out to reduce cost. Parts dried in the 
oven range from a fabricated case weighing 
65 lb. to all types of small miscellaneous 
formed pieces. ° 

The frame is made in two parts, one otf 
which is equipped with casters; it can be 
unhooked and rolled back to allow lamp 
replacements or repairs. This also allows 
the distance from the lamps to the work 
to be adjusted with ease. 


METALS AND ALLOYS 








"Rockwell Built since 1888" and Gehnrich ovens 
ore well known headlines in the metallurgical field. 
Rockwell has used Spencer Turbos constantly since 
1918—now a quarter of a century. 


Spencer Turbos have not only met the test of 
time, but have stood up under the 24-hour seven- 
day routine of war-time production with a minimum 
of trouble and unusually low maintenance costs. A 
study of typical plants where Spencers have been 
in use ten years or more shows less than one dollar 
per year per machine for spare parts. 


S 


The simplicity of the centrifugal design with wide 
clearances, low peripheral speeds and only two 
bearings to lubricate is partly responsible for this 
record. 

At the same time—original test efficiencies are 
maintained for the life of the machine. Power is 
used only in proportion to the load—and efficien- 
cies are high at all loads. 

a 


Spencer Turbos are standard in capacities from 
35 to 20,000 cu. ft.; “2 to 300 H.P.; 8 02. to 5 Ibs. 
Four bearing, gas tight; single and multi-stage. 


THE SPENCER TURBINE CO. * HARTFORD 6, CONN. 


280-A 


SPENCERTURBO- 
COMPRESSORS 
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DISTILLATION PRODUCTS, INC. 


Jointly owned by EASTMAN KODAK COMPANY and GENERAL MILLS, INC. 
ROCHESTER 13, N. Y. 














| economical general tool and cutter grind 








Two Diamond Wheels 


Two new diamond wheels, one that do, 
a special form grinding job and anot, 
that sharpens all types of multi-bladed q, 
ters, are announced by J. K. Smit & 
Inc., 157 Chambers St., New York. Un 
shapes provide maximum clearance 















5 areas i ad 


minimum of contact area between 
and work. 

With diamond section on the periphe 
of the core, only the inside of the @ 
needs dressing as the diamond section w 
away. The core may be easily cut a 
with a dressing stick. The shallow d 
wheel, Type 660B, can grind accurately 
hold form in the sharpest corners. 
Bakelite body provides rigidity that mak 
for delicate operations at high speeds. 

Type D11B, the flaring cup wheel, is f 


ing, the solid body construction providing 
rigidity. Various resinoid bonds for every ff 
type of grinding are available. 


@ A new arc welding electrode, mineral- 
coated and with less penetrating arc than 
so-called “hot rods,” is sponsored by Metd 
& Thermit Corp., 120 Broadway, New York. 
Known as “Murex Type HTS,” weld metal 
produced is of high tensile strength, with 
ductility and X-ray soundness of metal pro- 
duced by downhand electrodes. It prevents 
underbead cracking in welding of high 
tensile steel plate. It is good for sted 
containing impurities, and for welding cold- 
rolled, high carbon and high sulphur steels 
and free-machining steels used for mechan- 
ical molds. 


Portable infrared Equipment 


A complete group of four models of 
mobile infrared equipment to handle multi- 
ple baking, drying, preheating, etc. has 
been brought out by Fostoria Pressed Steel 
Corp., Fostoria, O. They provide radiation 
ranging from 275 sq. in. to 2000 sq. in. 

Reflector assemblies on all models are 
attached to an upright support and base by 
an arm equipped with a rotating swivel 
device that permits radiation in any direc 


tion. 

Ali reflector assemblies move up or down y’ 
on the upright, giving complete flexibility. 
They have either gold plated or gold reflect- 
ing surfaces, and accommodate lamps from 
125 w. to 500 w., 120 v. Heavy duty 
casters permit easy rolling. 
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OVER TOKYO 


Wright Cyclone Engines 
rings of Pittsburgh Steel 













Upon the complete integrity of 
the two bearing shells, in each of its 
four 2200 H.P. Wright Cyclone En- 
gines, depends the success of every 
B-29’s mission over Tokyo! This 
tremendous responsibility has been 
safely entrusted to bearings fabri- 
cated from Pittsburgh Seamless Steel 
Tubing. 

The mighty, surging strength of 
2200 “horses” is transmitted as dy- 
namic power through these main 
bearings of tubular steel. Sustaining 
a take-off load of 4000 pounds per 
square inch, or a diving load that 
may reach as much as 7200 p.s.i., the 
flawless character of the steel re- 
quired is obvious. Pittsburgh Seam- 
less, for bearing back purposes, com- 
; bines the requisite strength with the 
le ere: ; extraordinary cleanness necessary for 

the successful application of the 
: mirror-smooth silver plating of bear- 
4 ing surfaces. 

Over Tokyo, or in the less spec- 
tacular but equally exacting appli- 
cations of industry, the quality of 
Pittsburgh Seamless can be counted 


eral- 





fetal Aim 

ork. 
etal I 
with 
pro- 
ents 


Ligh . 

al on to do the job. 

ld. 

ch PITTSBURGH STEEL COMPANY 


1617 Grant Building - Pittsburgh, Pa. 


A typical main bearing, re- 
moved from its master rod, is 
shown at left. The entire horse 
power load from 2 sets of 9 
radial cylinders is sustained by 
two such bearings. 





2 PITTSBURGH SEAMLESS STEEL TUBING 
h CARBON. ALLOY, STAINLESS STEEL 

a ie 

lt, 
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Sr ey ao et youcH TO Fly 

6 The heart of the Boeing B-29 Super-Fortress is its four 
5 2200 H.P. Wright Cyclone 18 Engines, one of which is 
illustrated at right. Another famous Wright Engine, The Cyclone 
9, uses a Pittsburgh steel bearing in its single radial design. 
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“HOFFMAN 


COOLANT CONDITIONING 
TURNED OUT TO BE A 


DOUBLE 
EATURE 


IN MY PLANT!” 


PRECISION 























“l installed Hoffman coolant filtration equipment | 
to improve the quality of our precision finishing on 

military items. It did that job OK. But I was amazed 

and delighted to discover a double benefit—in big 

savings in maintenance, in longer life for machines, 
cutting tools and grinding wheels, and in 
reduced coolant costs that more than paid a 
for the price of admission.” 





POUGHKEEPSIE 
Hoffman offers flotation machines 
for soluble oil; filter-aid and non- 
filter-cid equipment for soluble 
oil; and pressure filter equipment 
for straight oil coolants. All types 
in models for individual machine 
tools or for centralized filtration 


systems. 





MACHINE 


SEND FOR LITERATURE 


U. Ss 3 H O F iy M A N 223 Lamson St., Syracuse 


CCOLANT FILTERS + FILTRATION ENGINEERING SERVI 


i | 
ON 
N.Y 
CE 
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| operates satisfactorily on either alterg 



























Free-Cutting Copper Rod 


A free-cutting copper rod of the tellps 
bearing type, with greatly improved m, 
ability, has been added recently mail 
product list of Revere Copper & Brass, 
230 Park Ave., New York 17. It is 
able to the radar and electronic fieldgl 
the electrical industry, welding equipgm! 
and screw machinery manufacturers, | 

This is oxygen-free, high condugignl 
copper, with a small amount of tellug 
which greatly increases the speed with whid 
the metal can be machined, makes dog 
tolerances possible, and improves the fing WE 
of completed parts. It machines to brine (= 
chips that break readily and clear ready | 
from the tools. { 
| It is available in all sizes up to 2 in, diam 
| 
| 


| and in all usual shapes. 


Electrode for High Tensile 


A new heavily covered arc-welding 
trode for welding low-alloy, hig 
steels is announced by Electric W, 
Div., General Electric Co. Specially 
signed for use on carbon-molybdenum 
in the high-pressure piping industry, 
electrode may also be applied to 
(fittings) and structural weldments of 
numerable kinds. 

Known as Type W-56, the new elea 


or direct current, reverse polarity, and 
range of current is sufficiently broad 
cover a wide range of plate thicknesses. 
medium-long arc is best with this ele 
It can be used in the flat, vertical, and over 





| head positions. Moreover, it produces a 
| relatively flat deposit, particularly in the 
vertical position. 
Features of the new electrode include a 
stable spray-type arc, deep penetration, and 
excellent creep-resisting qualities. In addi- 
tion, the covering used produces an easily 
removed, light, friable slag, which sets up 
The s 
ng 1 
ofthe 
Lord 
(reat 
the r 
The | 
nush 
muste 
all dc 
the 
were 
rdlds 
the } 

fast, thus facilitating proper manipulation 

of the electrode. 

Available in sizes 1/8, 5/32, and 3/16 | winc 
in. in diam., the electrode meets the tt |] copp 
quirements of AWS classes E7010/E7011, § yyy 
and complies with the Navy Bureau of OW 
Ships specifications 46E2. 
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The story is told about the bells that 
fing in a little village in the foothills 
the Alleghenies. In the Year of Our 
lard 1865, the folk of Pleasant Valley 
dtated an inspiring memorial to their 
led ones lost in the Civil War. 
Into one mighty heap they piled 
tie telics of the war's bitter battles. 
The old brass cannon, the battered 
muskets, the broken swords and 
msted bayonets. They melted them 
ildown, and from this litter of war 
the gentle bells of Pleasant Valley 
Wee cast, to ring out over green 
ids and fertile farms throughout 
the years of tranquillity and peace. 
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WINCHESTER REPEATING ARMS COMPANY 
MANUFACTURING COMPANY °* 


Phe belle, bof Leasaril 


The time will come when some- 
thing like that will happen to the 
mountainous litter of munitions for 
World War II. Olin Industries, too, 
will take their skill and knowledge 
and experience, their big stock pile 
of scientific research—all they have 
learned from fifty years of skillful 
operation through peace and war— 
and ‘‘melt them down”’ into things 
for peace. Instead of munitions for 
soldiers, there will be guns 


builders. Instead of carbines for 
soldiers, there will be roller skates 
for kids—and there will be brass, 
bronze and other metals for radios, 
refrigerators, irons—a thousand 
peace-time uses. 

It will be a great day, when we 
can all ‘‘down tools’’ on the war job 
and pick up the tools for the job of 
peace once more. Then the songs of 
scores of machines making things 
to make life better, will 





and ammunition for sports- 
men. Instead of powder for 
bombs, there will be explo- 
sives for miners, farmers and 





oun 


be as joyful as the bells of 

Pleasant Valley. 

Ou1n [Npustrikgs, INc., 
East Alton, Illinois 
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* WESTERN CARTRIDGE COMPANY e¢ 


COMPANY ¢* TEXAS POWDER COMPANY 





WESTERN BRASS MILLS * BOND ELECTRIC 
GOVERNMENT OWNED OLIN OPERATED 
ALUMINUM DIVISION * UNITED STATES CARTRIDGE COMPANY (OPERATING ST. LOUIS ORDNANCE PLANT) ° 
*OWDER COMPANY EQUITABLE POWDER MANUFACTURING COMPANY * COLUMBIA POWDER COMPANY ¢ EGYPTIAN POWDER 
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Applied like paint, prevents 


cracking and spalling 
Now, more than ever, anything which 


prevents interruption of furnace pro- 
duction is of vital importance. Brick- 
seal refractory coating prolongs the 
life of new or old brickwork by pre- 
venting disintegration due to cracking, 
spalling and slagging. 

Brickseal consists of high-fusion clays 
and metals combined in oil. Furnace 
heat drives off the oils and vitrifies 
the clays and metals, permanently 
binding the bricks with a highly- 
glazed, vitreous, monolithic coating, 
impervious to gases, carbon and air 
infiltration. The highly reflective sur- 
face keeps heat inside the furnace and 
increases its efficiency. 

At operating temperature Brickseal 
becomes semi-plastic so that it ex- 
pands and contracts with the wall, and 
therefore cannot crack, peel or blister 
due to sudden temperature variations. 
This feature also enables Brickseal to 
bind loose brickwork and old cracks. 
Slag and clinkers can be removed 
without damage to lining. Brickseal is 
applied easily with brush or spray gun, 
and the furnace may be fired at once. 
At very little cost, Brickseal will as- 
sure longer, uninterrupted production. 
Write for sample. 
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BRICKSEAL 


Refractory Coating 
Plants at 
1031 Clinton St., HOBOKEN, N. J. 
5800 S. Hoover St., LOS ANGELES 44, CALIF. 
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Parts for Assembly into Jigs 


A revolutionary tool set, which can make 
any jig regardless of size or elevations, 
which is a fine checking fixture for pur- 
chased parts, which is an ideal layout fix- 
ture, and which is good for short runs or 
new models, is called the Model D Micro- 
King Borlocator. Thus, one can set up five 





sides of any casting at one time with mul- 
tiple elevations and multiple angles. 

It is made by Steel Tools, Inc., 2307 
Prospect Ave., Cleveland 16. In the accom- 
panying photograph the set is used as a 
layout fixture on a gun mount. There are 
43 holes, five sides and six elevations. Lay- 
out time was 2 hr. against a hand layout 
period of 24 hr. 


@ A new pickling agent to remove rust, 
scale, tarnish, and incrustations of cement 
and lime from metals is being marketed by 
Waverly Petroleum Products Co., Drexel 
Bldg., Philadelphia 6. “Troxide,” as this 
new chemical is named, is a dry, inert com- 
pound. It is non-eruptive, non-inflammable, 
and is said to present none of the occu- 
pational hazards common to acids hereto- 
fore used in pickling. It throws off no 
“acid-mist” or other toxic fumes that are 
pungent, corrosive, and harmful to work- 
men and machinery. It attacks the scale, 
not the good metal, and the surfaces are 
left smooth, clean, and bright; thus, the 
hazards of over-pickling are materially re- 
duced. Troxide may be used either hot or 
cold, and lasts many times longer than the 
conventional acid pickling-solutions. 


Automatic Toggle Press 


There has been but little demand for 
automatic press operation on deep draw 
work heretofore but a new toggle drawing 
press works so well that there will probably 
be more widespread use hereafter. The un- 
usual feature is that automatic operation is 
provided to handle coil brass or steel. The 
blankholder serves the dual purpose of 
blanking discs from the coil strip and hold- 
ing the blank for the drawing operation. 
It is made by E. W. Bliss Co., 53rd St. and 
Second Ave., Brooklyn 32. 

The coil stock is fed through a seven roll 
straightener to remove curvature, a precision 











double roll feed, and a shear type 

cutter. An automatic stock oiler is amis 
to the feed as stock lubrication is particu 
desirable on drawing operations. : 

The scrap cutter is furnished with gp, 
holddown and four. edged tool steel 
The incoming feed rolls and straighten; 
unit are mounted on a vertical Pivot §9 ty 
they can be swung out of the way forg 
insertion of the dies. 

In a double action press only a comp, 
tively short part of the cycle is available fy 
feeding. In this press, therefore, the fy 
and scrap cutter are driven by elliptigi 
gears. The arrangement can be adapted » 
most sizes of Bliss toggle presses with litde 
difficulty. The press operated at 15 strok 
per min., and the automatic feeding arrang. 
ment guarantees maximum production, 





@ A new heavy duty steam cleaning cog. 
pound, “Steam-Off,” has been developed by 
Turco Products, Inc., 6135 S. Central Aw} & 
Los Angeles 1. It removes the heaviey 
most stubborn grease and dirt from iron an 

steel, concrete, brick, etc. It combines, 
high degree of quick cleaning energy wih] | 
maximum ability to soften water. Used a} | 
a stronger solution, it removes unwanted] 7 
painted surfaces as it cleans. 


Dielectric Heater 


A new dielectric heater, “Heatmaster,’ 
applicable for plastics, dehydration, sterili 
zation and other purposes, has been intro 
duced by Thermatron Div., Radio Receptor} |. 
Co., Inc., 251 W. 19th St., New York 11} 4 
Generating more power than any other unit 
of its size, it is claimed, it is a compac 
model, particularly designed for heavy-duy 
preheating in the plastic molding industy 
where floor space is at a premium. 

Completely self-contained and ready-to 
use, the unit incorporates a built-in electrode 
gage, automatic protection, heavy electrodes 
and new long-life radial-fin air cooled tubes. 
Other features include oversize casters for 
portability, safety interlocks, industrial type 
push buttons, overload relays and circuit 
breaker, connecting terminals, fully ali- 
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brated dials. Available accessories are foot 
control and continuous-belt heating oven. 

It can heat a 3.3 Ib. preform in 1 min, 
or a 5 lb. preform in 90 sec. Its generous 
capacity makes it suitable for rugged general 
purpose production as well as research fe 
quirements involving substantial power. 
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Strong aluminum alloys, available through 
Alcoa, cover a wide range of mechanical 
properties. 

Designs of peacetime equipment are 
already feeling the effects of wartime ex- 
perience with these high strength alloys. 
The transportation industry, for example, 


plans to use them to lower weight, increase 


1945 





speed, reduce power consumption, or get 
greater payloads. 
Data on forming, fabricating and heat- 


treating these materials are available 
through Alcoa’s engineers. For such in- 


formation, call our nearest office or write 
Atuminum Company oF America, 2162 
Gulf Building, Pittsburgh 19, Pennsylvania. 
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. When you cast 


Special Refractory Shapes 


with J-M FIRECRETE 


ASILY cast right in your own plant— 
Firecrete is ready for use in less than 24 
hours! Production delays due to shut-downs 
are minimized. Spalling and shrinkage due to 
drying and firing are negligible. 

Because quick-hardening Firecrete pours and 
handles like concrete, it can be cast in what- 
ever type shape you need—furnace covers and 
bottoms, door linings, baffle tile, burner rings 
and other types of monolithic construction. 


Three types—Standard, for temperatures to 
2400° F.; H. T., for temperatures to 2800° F.; 
L. W. (light weight, low conductivity), for 
temperatures to 2400° F. Write for 0... 


folder RC-13A. Johns-Manville, 22 JM 


East 40th Street, New York 16, N. Y. 






PRODUCTS 


FIRECRETE 


Johns-Manville 


The Standard in Castables 



















Making Forming Dies 
on Milling Machines 


A method whereby forming dies, dig. 
casting dies, and Bakelite or perm 
molds with irregular contours can now 
made without the necessity of building 
cial machines has recently been perf 
by the Turchan Follower Machine Co., 82 
Livernois, Detroit 4. ¥ 

With an ordinary milling maching 
equipped with a Turchan hydraulic attach. 
ment, any desired shape can be reproduced. 
from soft models of plaster or wood ing 
fraction of the time and at a much lowe 
equipment cost. 

Because of its three-dimensional control, 
one in the vertical and two in the horizontal 
plane, the forming of irregular shapes cag 
be done as easily as the machining of plain 
surfaces, taking heavy or light cuts as de 
sired, and eliminating all hand-work but 
the final surface finishing. 





Plants and Slants 


The return of veterans and reconversion, 
requiring temporary lay-offs and cut-backs 
of labor forces confront personnel executives 
with a need for exact knowledge of seniority 
to meet needs of management and provi- 
sions of labor union contracts. Remington 
Rand, Inc., has compiled ““Management Con- 
troller No. 709,” devoted to case histories 
of the records used by many large and small 
corporations. A wide variety of records and 
applications are covered and illustrated by 
specimen forms and arrangements. Copies 
may be borrowed from a Remington Rand 
office or from headquarters at 465 Wash- 
ington St., Buffalo 5. 





One accident in 3,000,000 man-hours of 
work is the 10 months’ record at the 
Pullman-Standard Car Mfg. Co. arsenal at 
Hammond, Ind. Compulsory wearing of 
safety shoes and safety goggles is in large 
measure responsible for this extraordinary 
record. During the past year safety shoes 
saved 32 employees from foot injuries, and 
goggles saved the eyesight of an additional 
35 workmen. 





The official name of Westinghouse Elec- 
tric & Mfg. Co. has been shortened to 
“Westinghouse Electric Corp.” because the 
former full name was “long and unwieldy.” 





Maguire Industries, Inc., has entered into 
the powder metallurgy field through the 
acquisition of the Ferrocart Corp. of Amer- 
ica and Micro Products Corp., both of 
Hastings-on-Hudson, N. Y. The Ferrocart 
plant is the third acquired by the company 
in four months. 





A new building for the General Electric 
Co.'s research laboratory, giving 50% more 
space than present facilities, will be erected 
near Schenectady at a cost of $8,000,000. 
Construction starts when WPB approval is 
obtained. The building, T-shaped, will vary 
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SMiTHway Electrodes in 
action— Mass- production 
welding of both ends of 
SMITHway Permaglas 
Automatic Storage Water 
Heaters completes one 
tank each 1% minutes. 





We pine a glass-lined head to a glass-lined shell is quite a | 
trick in itself. But with automatic welding heads and SMITHway 
electrodes, the setup shown above welds at the rate of 80,000 


water heater tanks per year. 


Day in and day out, mass production line jobs are taken in 
stride through the use of SMITHway electrodes. More and more 


manufacturers are including welding as a better method of fabri- 


cating most steel products. | 


Write for SMITHway Welding Electrode Catalog, and make 


the most of Welding as a production tool in your own operations. 





Buy an Extra War Bound This Month! 


Mild Steel...High Tensile... and Stainless Steel 
WELDING ELECTRODES 


made by welders...for welders SMITHway A. C. Welding Machine 


SMITHway Welding Monitor . 
saves power; eliminates arc blow, 


trains better welders, faster. 


SMIiTHway 
Certified 


WELDING 
ELECTRODES 
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Products Manufactured by from two to five stories. It wiil have 200,099 


sq. ft. of laboratory working space, a 30, 


person auditorium, dining room, etc. Qpe 

THE UNITED STATES TIME CORPORATION =| scvavicnichoiea.sse 

. facilities, machine shops and specialty 

Waterbury, Connecticut shops, such as glass blowers. Walls betweeg 

rooms will be movable. Wires and pipe, 

carrying various kinds and voltages of ele. 

tricity, compressed air, suction, illuminating 

gas, hydrogen, oxygen, etc. will interlag 
the building. 





The Reynolds Metals Co. has formed g 
new manufacturing company, the Reynold; . 
Internacionale de Mexico, being the firg 
aluminum company to operate a plant ip 
Mexico. Located at Mexico City, it wil] 
first make aluminum sheet, plate and foil, 
and later will make forgings, extrusions, 
rod, bar, cable, powder and paste for paint, 
Its raw material will be aluminum ingo 
produced in the United States. 








The sanitary ware plant of the Genera 
Ceramics Co. in Metuchen, N. J., has been 
bought by the Richmond Radiator Co.,4 
plant that has been operating as the Carillon 
Ceramics Corp. The acquisition is in line 
with Richmond’s plan to make a complete 
line of plumbing fixtures. 





Haile Mines, Inc., and General Electric 
Co. have merged their tungsten mining 
operations in a new company, known a5 
Tungsten Mining Corp. Haile Mines plans 
to return to gold mining. General Electric 
has contracted for the entire output of Tung- 
sten Mining, the latter to immediately con- 
struct a new concentration plant and large 
scale underground development in Vance 
County, N. C. 


T “‘ypical L EA Finished Parts | sre tavoris, coins ora exis 


lished a showroom, technical library and 
office at 831 S. Flower St., Los Angeles 14, 




















Here we have stampings, die casting and a where will be exhibited aluminum and mag- 

nesium raw materials, semi- and fully- 

steel shafted, Copper gear. All had to be fin- fabricated casting, and wrought parts and 

ished. Each had to be finished differently. On finished assemblies. The displays will be 

b had in d changed regularly to show trends of con- 

some, burrs had to removed. version from war to peace. The light metal 

industries can develop and support 60,000 

No better example of the versatility of LEA small business enterprises, Mr. Christiansen 

sees 5 declared. 

Finishing Methods and of the effectiveness of 

LEA Finishing Compositions can be found A corporation has been formed by Heery 

. f “ J. Kaiser to build “complete communities,” 

than in these five items made by The United the first project being to mass produce 


10,000 individually styled homes on the 
West Coast. Mr. Kaiser estimates a need 
for 2,000,000 new homes in the U. S. 


States Time Corporation. 





If you have a finishing problem, a burring Kaiser’s houses will be air-conditioned, with 
bl . 0 detail ‘ . electronic air cleaners, with solar heating 
problem, write us in detail. It will be given where practical, and other ultra-modern 





gadgets, each house, with three bedrooms, 


our immediate attention. 
costing under $5,000. 








Rheem Research Products, Inc., electto- 
plating, have removed their general offices 
to Standard Oil Bldg., St. Paul and Franklin 
Sts., Baltimore 2. 





Colonial Bushings, Inc., producers of 
drill jig bushings, have moved into new 
quarters at 21601 Hoover Road, Detroit. 
A feature of the new plant is constant tem- 
perature during summer and winter. 











The Aeroil Burner Co. has changed its 
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makers of the precision eye for industry 
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BORESCOPES 


jor the inspection of 
internal surfaces..... 


Polan Borescopes are precision optical tools which 
magnify and bring into strong relief the characteristics of 
internal surfaces. 


Requiring no special operator training, these inspec- 
tion tools eliminate costly failures due to cracks, tool marks, 
porous areas, slack pits and other internal surface faults. 


An inch graduation together with a clock dial at the 
eye piece determines the 
longitudinal and angular 
location of the internal 
surface fault. 










Write today for your free 
copy of 
Borescope Bulletin No. 506. 


“the eyes of the allies” 


HUNTINGTON 19 
WEST VIRGINIA 
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COMPOUNDS 
FOR CLEANING 
METALS THAT ARE 
INDIVIDUALLY FORMULATED 
FOR SPECIFIC APPLICATIONS... 
GUARANTEED TO SPEED UP AND 


IMPROVE YOUR METAL FINISHING 


CYCLE... WRITE FOR FREE DATA SHEETS 


LEGHiHAG 


INCORPORATED 
WATERBURY 88, CONNECTICUT 


WPITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 
OetRo cmicaco 


Udylive Corp. Udyite Corp. Udyhite Corp. Lofcke, 
Wogeer Bros. Coo. A tuts Mig. Co. MeGeon Chem. Co. tneorporoted Supplies Co. 














CLEVELAND st. tours TORONTO—CAN. 
Industrie 








name to Aeroil Products Co. Locate ; 
West New York, N. J., it has been @ men, 
facturer of oil-fired industrial equipg. 
since 1917. 


House Organ Notes 


Aluminum News-Letter, Aluminum Gq 
America, May 1945. 


“We recently got to delving into ey 
uses of aluminum in airplanes. We hy, 
documentary proof that aluminum was ug 
in the motor of the plane in which ty 
Wright brothers made their historic fligy 
at Kitty Hawk. Crank case and water jack 
were made in one piece as an alumingg 
alloy casting in the foundry of John Hob! 
Dayton. The alloy was 92% aluminum aj 
8% copper, purchased from the old Pig. 
burgh Reduction Co., later to become Al. 
minum Co. of America. By 1906 the mei 
was also used in the water pump aj 
water pipes connecting the cylinders, 
1908 aluminum was used in parts of th 
controlling mechanism. Today 75% of tk 
airplane weight is aluminum. Who gavéy 
this information? None other than Orvik 
Wright, himself.” 


Ohmite News, Ohmite Mfg. Co., Apri 
May 1945. 


“Some of the facts concerning the Grey 
Pyramid of Gizeh make one wonder jug 
how much the builders of those days knev, 
For instance, the Pyramid is built ona 
rock that is beveled to a curve having 
rise of eight in. to the mile, which is the 
exact curvature of the earth. [Yes, but w 
thought they didn’t know the earth ws 
round in those days—Editor] Also, th 
blocks of stone, some 30 ft. long, are fitted 
together so perfectly that the joints cannot 
be found even now, centuries later, by run 
ning a knife blade over the surface.” 


International Review, International Tele 
phone & Telegraph Corp., April 1945. 


Here is a new house organ, apparently, 
identified as Vol. 1, No. 1. It is a first-class, 
32-page journal, with good paper, well 
illustrated, and dealing in subjects scattered 
over the globe. Here is a brief excerpt that 
caught our eye: “Termites that chew:up 
the lead covering of communications cables, 
ants that make a meal of the rubber insula 
tion of vital telephone lines, and fuzzy 
white growths that spread over equipment 
and put it out of commission are among 
the peculiar problems being met and solved 
by our armed forces operating in jungle 
outposts of the South Pacific.” 


Steelways, American Iron & Steel Institute, 
May 1945. 


This is the first issue of a new publication 
that will be issued quarterly. “Its purpose 
is to tell you about some of the many ways 
in which steel serves to better the lives of 
people.” One of the interesting articles 
involves sorting and inspecting tin plate. 
“The one thing a good tin plate assortet 
can not be is a man! Woman's peculiar it 
ness for this inspection work was rst 
discovered by pioneers in the industry 
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Over 15,000 Ford V-8 tank engines 
like the one illustrated here offer a 
typical example of the good produc- 


tion and use performance of 
Red-X Aluminum Alloys. 


Red-X Alloys meet the ex- 


acting war requirements of 


THE NATIONAL SMELTING CO. <3 © 


JULY, i945 





many critical castings in the auto- 
motive, marine and railroad fields. 


They are “custom made” to fit the job. 


Wire or write today for 

4 complete information on 

w Red-X Alloys for your 
particular applications. 
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CASTING EQUIPMENT 


AND SUPPLIES 


For Complete Installations 
Lost Wax—lInvestment Molding Process 


CENTRIFUGAL CASTING MACHINES 
METAL MOLD EQUIPMENT 
WAX INJECTION MACHINES 
VACUUM PUMP UNITS 
WAX ELIMINATOR OVENS 
FURNACES — GAS FIRED & INDUCTION 
INVESTMENTS — WAXES — CRUCIBLES 
AND ALL RELATED SUPPLIES , 


ALEXANDER SAUNDERS & CO0.— 








Successor to J. Goebel & Co. — Est. 1865 
95 BEDFORD ST., NEW YORK CITY 14 





ROTARY GAS 
CARBURIZERS 


These machines are ideally suited to 
carburizing chain links, bearing parts, and 
similar small articles. 


The work is contained in a slowly rotat- 
ing retort of heat-resisting alloy, which is 
heated by numerous carefully distributed 
and balanced gas burners. Carburizing 
gas is introduced into the retort through 
a simply-designed, trouble-free connection. 
The gentle mixing of the work produced 
by the rotary action assures uniformity of 
case depth. 


The retort remains in the heat at all 
times. Charging and discharging of the 
work is accomplished by means of a tilting 
feature, which is power-driven on the 
larger models. Maintenance and handling 
of carburizing boxes is completely elimi- 
nated. 


After carburizing, work may be either 
quenched directly from the machine, or 
slow-cooled, as desired. 





American Gas Furnace Co. 


Elizabeth, New Jersey 





Shown above is the latest, improved AGF 
Rotary Gas Carburizer, batch type, with new 
maintenance-free roller bearing retort support. 


In addition to carburizing, this versatile 
machine, like all AGF Carburizers, may be used 
without modification for clean hardening, an- 
nealing, normalizing, and other atmosphere 
work, 


AGF gas carburizing equipment also includes 
Continuous Rotary Machines and Vertical Retort 
Carburizers. Write for literature. 


Engineering Representatives in Principal Cities 
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around 1900. Doubting Thomases iggy 
1930's blithely dismissed women son 
from the tin plate plant at Gary, Ind. ay 
substituted steady, reliable, male steel wo 
ers who needed the jobs. The results? ; 
sharp drop in output, a high increag; 
defective units and a personnel proble 
that made management groan and ak, 
have the women back. Since they returne 
the sorting room has run like clock wo, 
The work seems to require that the op, 
ator have a natural rhythm which is adap 
able to the job. Each girl builds yp, 
rhythm of her own. If she tries to 
the motions of some other girl, she'll ney 
do.” 


The Alloy Pot, N. J. Zinc Co., May 194 


“The magazine Die Casting, on the cove 
of its February issue, carried a photogray 
of a magnesium die casting which they ty 
lieved to be the smallest die casting ey 
made.’ This part, a stylus chuck for a soup) 
recording machine, weighs 0.3734 gram 
While we hesitate to quibble over smj 
matters, we cannot let this claim stand wp 
challenged. We present a zinc alloy dj 
cast stud for a mechanical pencil. This cag. 
ing weighs only 0.0841 grams, or less thy 
4 that of the magnesium casting and, ip 
spite of the higher specific gravity of zin. 
is smaller in size. The zinc alloy die ay 
pencil cast is also fully as intricate in desig 
as the magnesium casting. Its full Yin 
length is spirally threaded, and a close ip 
spection reveals a tiny slot (0.020 x 0,00 
in.) in one side of the casting. This slo, 
which is critical to the operation of th 
lead feeding mechanism of the pencil, 5 
accurately obtained in the casting operation 
—as is the spiral threading.” 


Iron Men of Hendy, Joshua Hendy Iron 
Works, March-April 1945. 


“One of the big reciprocating engine 
built by the plant during World War! 
served faithfully in its ship, but eventually 
was purchased by a big brewery, which in 
stalled it on land to power beer-making 
machinery. But then came Prohibition, and 
the brewery was soon one of the casualties. 
Yet the saga of the sturdy old engine wa 
not ended. Someone with an eye for values 
bought it, and again it went to sea, driving 
another ship. While details are lacking, it 
may still be crossing far horizons toward 
the distant ports of the world.” 


Westinghouse Newsfront, Westinghous 
Electric Corp., May 1945. 
A robot mathematician with electric 


brains helps Westinghouse eliminate years 
of laborious calculation in the solution of 
complex mechanical problems. Electricity 
flowing through wires and coils inside the 
robot performs all the computations and 
writes the answer with an electronic beam 
on a fluorescent screen. It can solve most 
problems involving mechanical shock of 
vibration. A maker of radar tubes wanted 
to know what would happen inside a crate 
of the tubes if dropped suddenly to the 
ground. Normally, an engineer working 
12 hr. a day would need 800 days to solve 
it. The robot answered in ten days. Answefs 
are read on the screen of a cathode-tay 
oscilloscope in the form of waves that show 
where and when mechanical vibrations afe 
set up, how long they last, and where the 
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Shock Resistance—Tests have proved its 
exceptional ability to withstand explosive 
shock and standard impact shock. 


Corrosion Resistance—Excellent, not only 
in standard corrosion tests but also under 
stress. 


High Yield Strength—A dominant factor 
where distortion or misalignment of parts 
would make the assembly inoperable. 


Machineability—Far superior to the usual 
sand cast aluminum alloys and machined 
parts have a high lustre. 


Pressure Tightness—The fine grain of the 
alloy enables it to withstand high pressures. 


No Heat Treatment—Physical properties 
are obtained by natural aging at room 
temperatures. 


Specifications — Army-Navy Aeronautical Spec. AN-A-17; U.S. Navy Bureau of 
Ships Spec. 46A-1 (INT), Class 1; A. S. T. M. Spec. B26-42T, Alloy ZG-41, S.A.E. 310. 


FRONTIER BRONZE CORPORATION 


* 4874 PACKARD ROAD 
NIAGARA FALLS, NEW YORK 


1945 





High yield strength is of utmost importance in castings 


subjected to severe stress and impact. This is especially 
true where distortion of the casting would render it 


functionally inoperative. Frontier “40-E” is notably high 
in yield strength—adaptable to many types of castings 
designed for exacting service conditions. In addition to 
its high yield strength, Frontier “40-E” also provides high 


tensile strength and elongation—properties attained 


through natural aging. 


ENGINEERING DATA 


ON REQUEST 


The Frontier Alloy Data Book brings perti- 
nent engineering and metallurgical facts on 
the physical properties of “40-E”. In writing 
for your free copy, please state company 
name, your title, and address. 


Licensing franchises now available in certain 
areas to meet the increasing demand for 
Frontier “40-E” Alloy. Details on request. 








Typical Physical Properties —tensile strength, 35,000 
psi.; yield strength, 25,000 psi.; elongation, 5% in 2”. 
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TO OBTAIN 
Required GAS 
PRESSURES 


If you are interested in a gas 
pump that will keep pres- 
sures where you want them 
—and still be economical in 
power and maintenance 
costs—you should have a 
copy of Bulletin 31-B-15. A 
copy is waiting for your 
request. 


ROOTS-CONNERSVILLE BLOWER CORP. 


One of the Dresser Industries 
507 Superior Avenue Connersville, Indiana 





a ao a rm Se 


Production Set-up like this forecasts a new “shop practice” 


By welding on C-F Positioners, some manufacturers far out-produced all estimates of “possible” 
“War Production”. Not only did this method increase out-put, it saved material and increased 
strength and quality while lowering the cost per unit. Under post-war competition automatic 
welding on C-F Positioners is certain to.become standard manufacturing practice for many 
products. It is a new method that permits down-hand welding of all sides and angles from a 
single set-up. A method you should know and understand. 


Write for Bulletin WP-22 
CULLEN-FRIESTEDT CO. = 1314 S. Kilbourn Ave., Chicago 23, Ill. 
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more severe stresses occur. Among 
lems solved are vibrations in an a 
traveling at certain speeds; also 
stresses that occur in crankshafts of g 
engines. 


Welding Briefs, Metal & Thermit (, 
March-April 1945. 


New advantages have been brougy 
electrolytic tin plating by the Metal &}, 
mit research laboratory as a result of %& 
discovery that potassium stannate in y 
electroplating bath is superior in many] 
spects to the commonly used sodium gal 
nate. Four advantages: More concentraJ 
plating baths can be used, less Voltage 
required and anodes may be kept fant 
away from the work during plating, @ 
tinued use of more concentrated solutigg 
without sludging troubles is possible, i 
there is an 18% increase in deposition ry 
These factors make for 100 to 400% ; 
crease in plating speeds. 


News of Engineers 


Dr. Maxwell Gensamer, staff member; 
Carnegie Institute of Technology for | 
years, has become professor of metallury 
and head of mineral technology of Pe» 
sylvania State College. Dr. Gensamer, wh 
holds a-patent for the manufacture ¢ 
non-aging steel, has served as galvaniziy 
foreman, chemist in charge of laboraton 
and acting chief metallurgist for the Pa 
Steel & Wire Co. He belongs to sever 
professional societies, has written mam 
technical articles, and served on advisor 
committees to the National Defense Re 
search Council. 





George B. Michie, with Electro Refra. 
tories & Alloys Corp. as metallurgist sine 
1931, has been elected vice president in 
charge of sales of that corporation. 





Roy I. MacArthur has been elevated from 
assistamt superintendent to superintenden 
of the Buick forge plant. He joined Buick 
in 1909, and has been in the forge plan 
since 1911. Noel F. Young, formerly 
assistant superintendent in charge of the 
die shop, succeeds Mr. MacArthur. Walter 
G. Malmquist, formerly general foreman, 
becomes assistant superintendent in charge 
of the die shop. 





Boyd V. Giesey heads the recently ex 
panded Flash Welder Div., Progressive 
Welder Co., having previously been asso 
ciated for nine years with Taylor-Winfield 
Corp., recently as senior design engineet 
specializing in flash welders. 





John Mitchell has been appointed man- 
ager of the products section, alloy sales 
division, Carnegie-Illinois Steel Corp., leav- 
ing the position of alloy metallurgical 
engineer of that corporation. He has been 
identified with the alloy steel field since 
1917. He has been prominent with the 
WPB in helping regulate affairs in alloy 
steels. In 1943 he won the medal award 
of the American Iron & Steel Institute for 
the best paper, “Trends in Alloy Steels.” 
He belongs to several technical societies. 
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Magy », Nationwide stocks of fast machining Speed Case 
ium sy SPEED ZASE aud 1520) and Speed Treat (X1545) plates, plus 
centany ; up-to-date, well-equipped flame cutting departments, 
~~ T make possible the saving of time and lowering of 
Nath p 7Zz ¥ | ra) costs on single pieces or production quantities cut 
an 5i ELD E; late from these modern steels. 
ible Facilities for stress relieving after cutting are avail- 
tion te The Burger Iron Co. W. J. Holliday & able when needed. 
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Akron 1, Ohio 


Brown-Wales Co. 
493 C St. 
Boston 10, Mass. 


Beals, McCarthy & 
Rogers, Inc. 


Buffalo 5, N. Y. 


Company 
Indianapolis, Ind. 


Earle M. Jorgensen Co. 
10510 So. Alameda St. 
Los Angeles 54, Calif. 


Grammer, Dempsey & 
Hudson, Inc. 


Newark 5, N. J. 


mber ¢ 
| for | Peninsular Steel Co. Earle M. Jorgensen Co. 
tallurp 1030-40 McDougall Ave. 1657 22nd St. 
f Peng Detroit 7, Mich. Oakland 7, Calif. 
er, Why 

re W. J. Holliday & Eons t. 
annie Company tast Erie *, an 
ne Hammond, Indiana Philadelphia 34, Pa. 
ie Pag 


Earle M. Jorgensen Co. 


5311 Clinton Drive 
Houston 1, Texas 


te 


Peckover’s Limited 
77 Front St. E. 
Toronto 2, Ont., Canada 





Call the nearest distributor listed below for plates 
in standard sizes or pieces flame cut to shape in 
Speed Case, the low carbon, open hearth, free ma- 
chining steel; or Speed Treat, the medium carbon, 
open hearth, free machining steel. 


Gas cutting installation, typical 
of the flame cutting depart- 
ments of Speed Case and Speed 
Treat plate distributors. 


Note:—Multiple cuts, as above, 
can be held to close tolerances, 
thus eliminating excessive ma- 
chining. 








W. J. HOLLIDAY & CO. 


HAMMOND AND INDIANAPOLIS, IND. 


Speed Case—Speed Treat Plate Division 


PIP iLife litt | 
1InSoG 


&9 Years 
of Progress 


HAMMOND, INDIANA 


JULY, 1945 











| Elmer A. Terwell has been made asg; 
manager of the Chicago plant of 
Metal Processing, having for 20 years 


JOB-SIDE GRINDING in the Chicago office of the Driver} 
EXP Co. Howard D. Flicker has been my 
RVI CE a | production manager of the Long Island¢, 
plant of Salkover, having been associy 

WHEEL SE Se | with various metal working industries ; 








Lod 4 7 
— = the eastern areas. 




























Dr. David M. Gans has been made tay 
nical director of the Quaker Chemical Pr 
ucts Corp., Conshohocken, Pa., makers ¢ 


| 
Potential efficiency of Electro High-Speed 
| chemical specialties for metal working jy 
| 
| 


Grinding Wheels, when correctly selected and 
competently operated, is so unusual, we offer 
job-side Abrasive Engineering Service to 
determine the proper wheel specification 
before inviting your orders. 

After shipment, the degree of satisfaction 
you derive from them depends so largely 
upon the competence with which they are 
used, we urge permission to give on-the-job 
instruction to operators who may not be ex- 
perienced with these exceptional wheels. 


dustries. He has done work in Smashia} 
| atoms and spectroscopy, and is a memberg 
| metal, chemical and electron MiICTOsCoy 
| societies. 








Leo F. McCaffrey has joined the Ally 
| Chalmers Mfg. Co. as an industrial eng. 
neering specialist, heading metal industrg 
| activities. Previously he was assistant work 

manager at Algoma Steel Co. He has sery¢ 
| with some half dozen large steel companig 





J. C. Lopatta, formerly general forema 
| Falcon Bronze Co., has been made foundy 
superintendent. 

| 


Why not wire us now? Or, phone 
Buffalo, N. Y., WAshington 5259 





Joseph E. Collins has been made plan 
manager, of the foundry division, Reynoli 
Metals Co., Springfield, Mass. Since 1924 
Fae itl he has been with the Aluminum Co, ¢ 
| LV America, the last ten years of which he ws 
C REFRACTORIES & ALLOYS CORPORATION superintendent of their permanent mol 

Manufacturers of Crucibles @ Refractories © Stoppers @ Alloys ¢ Grinding Wheels and sand foundries in Detroit. 
344 DELAWARE AVENUE Established (O79 BUFFALO 2, NEW YORK 





William G. Bostwick has joined the Pre. 
cision Welder & Machine Co. as chief ele- 
| trical engineer, having been previously in 
the same capacity with the Federal Machine 
& Welder Co. His experience has covered 
several years of resistance welding. 











Victor R. Willoughby, vice president and 
director of research and development, Amer- 
ican Car & Foundry Co., is retiring after 
nearly 50 years with that company. During 
this war he has become an expert in the 
manufacture of the light tank. 





Boyd E. Cass has become welding engi- 
neer with Foote Mineral Co., maker of 
welding rod coating ingredients. He has 
served as senior metallurgist at Baldwin 
Locomotive Works. 





W. R. Toeplitz has been made vice 
president in charge of engineering research 
of Bound Brook Oil-Less Bearing Co., hav- 
ing been with that company for ten years. 





Alvin F. Franz has been made general 
superintendent of the Buffalo plant of Wick- 
wire Spencer Steel Co., having for 15 


years been in the same position with the 
Alan Wood Steel Co. 


Dr. Henry Butler Allen, secretary and 
director of the Franklin Institute, left re 


% Write for NOZZLE CATALOG to cently for the European theatre of opefa- 
* 





tions for the chief of ordnance of the U. S. 


§ p R A Y F N F h F t R N F F 0 Army. He was graduated as metallurgical 
. engineer of the Columbia School of Mines 





Wy 
P in 1910, and has been active in that field 
iy 109 CENTRAL STREET + SOMERVILLE 45, MASS. for both private industry and the Gov- 
pas ernment. 
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For pit furnaces, direct arc type rocking 
furnaces, for induction and high fre- 
quency furnaces—for all non-ferrous 
metal-melting applications there is a 
correct Norton Refractory Cement or 
prefired shape. Any one of a variety of 
mixtures are available—employing 
fused alumina, silicon carbide or fused 
magnesia as the basic constituent—for 
melting aluminum, copper alloys and 
nickel-chromium, nickel silver, copper 


nickel and cadmium bronze alloys. 


JULy, 1945 






Tlorton— 
REFRACTORY 
CEMENTS 


NORTON COMPANY 
Worcester 6, Massachusetts 























_NORTON ABRASIVES 
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For 
Lump or Sticky Material 





HARDINGE DISC FEEDER 


@ A self-contained unit attached to and supported from the feed bin. Made 
in two sizes with capacities of 1 to 75 tons per hour. Many of these «units are 
feeding dross, skimmings, ashes, floor sweepings and crushed slag. 


For 


Dry, Granular Material 


YOU 
NEED 





HARDINGE CONSTANT WEIGHT 
OR WEIGHT RECORDING FEEDER 


@ These self-contained units are attached to the bin outlet and require little 
head room. Any dry granual material is fed at a constant rate which is 98% 
accurate. Available in four sizes with capacities from 1 Ib. to 650 tons per hour. 
The Weight Recording Feeder indicates feed rate and totalizes the weight fed 
in pounds, tons, or other desired units. 
@ Bulletin 33-C fully illustrates these superior methods of feeding. 
Write for your copy today! 


ARDINGE 


COMPANY, INCORPORATED =~ YORK, PENNSYLVANIA 
NEW YORK, CHICAGO, SAN FRANCISCO, TORONTO 









COLES CONSTANT WEIGHT 


FEEDERS 








— ' 

Charles Hardy, president, Charles Hy, 
Inc., metals and chemicals, and of the Hy. ® 
Metallurgical Co., died at his home in X, 
York June 8 at the age of 65. He waB® 
pioneer in the powder metallurgy field, x, 
held many patents on powder metally| 
and alkali metals, on which he authoe 
numerous technical papers, as well as 
manganese, chromium and tungsten. He» 
hibited for the first time in this country, 
1931, the then new metal, rhenium, or 
ment 75, discovered in Berlin. He also gi. ® 
played gallium, which melts at blood te, 
perature. Mr. Hardy was born in Wana ® 
beck, Germany, Feb. 13, 1880. He attend. 
German, English and American universitix 
He engaged in the metal business in Lond, 
before coming to this country 30 years ag 
Mr. Hardy was a familiar figure at me 
conventions, usually prominent at the poy 
der metallurgy panels. He was a man ¢ 
most amiable and pleasing personality, aif @ 


leaves many who sincerely mourn } 
passing. ‘ 
° — i] 
Briefs on Associations, 
e . 7 
Promotions and Education 
‘ 


An estimated saving of more than §). 
000,000 passenger miles on railroads ix 
three months as a result of the conventia§ ° 
ban is announced by the War Commite 
on Conventions. The committee receivei§ * 
1,088 applications for group meetings ir 
February, March and April, approving 63 * 
denying 684, while 335 were for meeting 
not covered by the restriction. ] 


A new national society, “The Instrumen| * 
Society of America,” was organized in Pitt. 
burgh on April 28, with delegates presen| * 
from 15 measurement and control instw 
ment societies that have been growing in} ® 
different industrial centers. The purpose i: 
to advance the arts and sciences connected | ® 
with the theory, design, manufacture and 
use of instruments. The secretary is Richari | * 
Rimbach, 1117 Wolfendale St., Pittsburgh 
12. 6 


Word comes from Britain of the forms } ® 
tion of the Aluminium Development Assn, 
with plans to develop new uses for alumi- § ® 
num and its alloys. The president is the 
Hon. Geoffrey Cunliffe, general manager of | ® 
British Aluminum Co., Ltd. The public 
relations department is located at Granville | ® 
House, Arundel St., London, W. C. 2. 


Meanwhile, in the United States the Alw 
minum Association, 420 Lexington Ave, | 
New York 17, is ready to serve, a principal 
function being to act as a dependable in | @ 
formation center. It will furnish written 
material and photos on processes, products | @ 
and “ses. 


The Welding Research Council of the 
Engineering Foundation has appointed W. | ¢ 
Spraragen, present executive secretary of 
the council, to the newly-created post of | ‘ 
director. The council studies matters re- 
lated to the science and art of welding. Mr. | ‘ 
Spraragen will administer the pressure ves 
sel research committee, which will spend 
$225,000 in three years. 





The U. S. Patent Office put into operation 
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Heat treatment and its relation to metallurgy is : 
not an exact science. Nor is furnace design. There 
are no tables or formulae that the intelligent engi- 
neer can use and come up with the right answer . 
when it involves heat treating furnaces. There . 
may be, X years hence, but not yet. . 
Thirty years of experience has given Holcroft 
engineers the answers that are not found in text R 
books. If you want economical heat treating, talk J 
to a Holcroft engineer. 
—_ "ve 
HOLCROFT & COMPANY: | 
erent ° 
a 
€ 
g 
e 
HOLCROFT & COMPANY , 
6545 EPWORTH BLVD. DETROIT 10, MICHIGAN e 
CHICAGO—C. H. Martin, 1355 Peoples Gas Bldg. e 
CANADA—Walker Metal Products, Ltd., Walkerville, Ont. 
* 
e 
7 
’ 
u 
a & & 2 a e c S a ” a * a a . & ce e o % 6 e 6 & 
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| a new service to industry and inventors on | 
June 1, whereby the attention of the nation 
is brought to patented inventions under | 


| ; tet : 
| which owners are willing to grant licenses 
| on reasonable terms. 


T. W. Atkins, former assistant vice presi- 
dent, Defense Plant Corp., has been ap- 
pointed executive vice president of the 
Magnesium Assn., 30 Rockefeller Plaza, 
New York. Present membership consists 
of 48 companies engaged in the production, 
manufacture, fabrication and processing of 


F 0 W D F 4 S tai 
To further eye protection of industrial 


workmen, a new research program has been 
started at Battelle Memorial Institute, 
Columbus, under sponsorship of the Ameri- 

can Society of Safety Engineers. They have f Plant where photo 

in mind the 75,000 disabling eye injuries was taken stamped over 2,000,000 


and several hundred thousand non-disabling before Pearl Harbor. Dies still good. 
injuries annually. They will evaluate plastic 
FOR | Sransminion, eye strain and faneue, ond || WHEN YOU SWING 
ae BACK TO CIVILIAN 
Se Ee PRODUCTION 


tomorrow, top-ranking seniors in U. S. 
high schools, have been awarded George Start your tooling program right 
Westinghouse scholarships, each valued at 
$1,850. Winners will attend the College 
of Engineering of the Carnegie Institute of your drawing and forming dies. 
Technology in Pittsburgh. Selections were 
made from 887 candidates from 587 high 














—-specify Strenes metal for all 


POWDER 


It can be cast to shape (usu- 





| schools by the Westinghouse Electric Corp. ally to 1/10”). It will reduce 
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| licenses. 
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featured the Alumni Day celebration of erators, stoves for their confi- 
the 75th anniversary of Stevens Institute ‘ 
of Technology. Transmission was through dential opinion of Strenes dies. 
oe Information Center in New We'll gladly furnish names of 


men to contact. 
Better still, order one trial 
“The pressure of war has brought the } . “ 
and development of many new plastics materials casting. No charge if claims not 
and advancement of manufacturing meth- borne out. That puts it up to us. 
ods,” stated W. H. Milton, Jr., Plastics Div., 


General Electric Co., on the occasion of 
being elected a director of the Society of THE ge ~e= = htal C0. 


the Plastics Industry, Inc. “The rocket 
launcher program resulted in development Dayton 3, Ohio. 
; INC of a special rag paper, perfection of a new 


liquid resin, and the design of high-speed 


tube-rolling equipment. New methods made 4 T os . | t S 
possible tolerances down to 0.001 in. An- 




















other need required materials that would 
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Captured Germans implied war Was a game. 


with few rules 


tlame throwers, phosphorus shells and poison gas? 
Wars have degenerated from the days of chivalrous knights. 


use Of gas 


Conscience versus reality. 


by Harold A. Knight 


But it is a phony game, 
What about cruelties of 
Major Eliot suggests 


Will future wars return to chivalry, or vice versa? 


Temperament of Japanese may suggest V-] day near. 
48 down to 40 hr. week means 23% pay 
Predicts 147 billion kilowatt hours against 82 billion in 1939. 


not involved in reconversion. 
reduction. 


Batt suggests stockpiling, partly to balance trade. 
lines under channel, war's spectacular engineering. 
Seventeen layers of armoring and protective 
Cartoon: Typical reconversion problem. 


pipe on bottom of the coil. 


covering. 


85% of jobs 


Gasoline pipe 
Hardest lead alloy 


Large quantities of steel, copper, aluminum, tin foil, etc. found in Ger- 


many—enough for reconstruction. 
out of his sanctum. 


One of our editor friends ventures 


Heat-resistant metals are bottleneck of jet propul- 
sion. . . . We visited Wright Field whose Gospel is: “Never be satisfied.” 


War a Game? Let's Ponder the “Rules” 


Several captured German generals 
and other high officers took the atti- 
tude that the recent European war 
was merely a bit of a game, as the 
English would say. Their pose was 
that the Allies had won the game, 
so that was that! The game is over, 
they implied, so let the losers go 
back to more serious pursuits—un- 
punished, of course, for who pun- 
ishes mere losers of a game? 

Alas, one of the saddest features 
of war is that it is no game. There 
is neither referee nor umpire; no des- 
ignated time periods, “innings” or 
“rounds.” One never knows how long 
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it is to last, there are but very few 
rules. Any number of players may be 
on a side, one team usually far out- 
numbering the other team. 

Yet, though war is not truly a 
game, there are attempts at times to 
formally inject some game features 
into it. Thus, the Geneva Convention 
laid down a few rules, such as per- 
taining to treatment of prisoners, ban 
against use of poison gas, hoisting of 
flag of truce as a delegation from one 
side goes to the enemy lines to nego- 
tiate evacuation of civilians, etc. 

Though war makes pitiful gestures 
to be humane at times, this humane- 


News Editor 





ness is woefully inconsistent. In the 
first place, not all warring nations 
subscribed to the Geneva Convention. 
Again, at the time of the Convention, 
many weapons now used, such as 
flame throwers, were unknown and 
they often prove less humane than 
poison gas, which is banned. At the 
Convention it was apparently not 
anticipated that women and children 
would be cruelly killed and injured 
by bombs. 

Throughout this war there have 
been continual conflicts between con- 
sciences and realities of the situation. 
At mid-June, for instance, 60 clergy- 
men banded together to protest the 
bombing of Japanese women and 
children. Previously, British and 
American clergymen had similarly 
protested bombing of German 
civilians. 


Weapons at Best Are Cruel 
In this column a few months ago 


we thought out loud on various cruel 
weapons, such as flame throwers, 
phosphorus shells, and poison gas. 
We finally argued ourselves in favor 
of them. Now comes Major George 
Fielding Eliot in the N. Y. Herald- 
Tribune, rather suggesting that he 
favors poison gas against the Japs. 
He concludes, after elaborate argu- 
ment: “There does seem to be a case 
for the use of gas against Japan.” 
He points out that in caves and 
valleys and other low-lying areas, 
gas is a “natural” to rout out the 
enemy, since its heaviness makes it 








cling to the ground. He says: ‘For 
some reason which this writer is un- 
able to comprehend, the use of gas 
in warfare seems shocking to the 
average mind. We read with delight 
of the use of incendiary agents against 
Japanese cities, though we must be 
perfectly aware of the extent and 
nature of the casualties thus caused. 
Gas will enable us to win the war 
at far less cost in casualties than we 
can hope to do without it—and it is 
on the cost to us that the Japanese 
are now depending. After all, the 
Japanese have lost the war. The thing 
to do is get the fighting over with, 
to convince the military fanatics of 
Japan that they must give in and 
without losing any more of our young 
men than necessary.” 

Leaving Major Eliot and injecting 
our own ideas, we figure that present 
wars are shabby offsprings of the 
era of chivalry in “days of old when 
knights were bold.” Now then it 
would seem that wars must get back 
to the chivalry of old where life of 
an unhorsed knight was spared—or 
go all out for killing. However, one 
fears that in this mechanized age of 
economic conflicts it is highly imprac- 
tical to make of war a mere jousting 
match. 


War a Case of No Holds Barred? 

One may logically feel, therefore, 
that a truly killing war is the only 
natural course—let the weapons be 
merciful in that they slay immediately 
and let the life of a man who has 
surrendered be inviolate. Is it not true 
that the more severe warfare becomes, 
the less likelihood another war will 
break out? The more destruction to 
cities, the less chance of a repetition? 
If we keep Germany constantly re- 
minded of her loss of military, civil- 
ians and property, will she ever start 
another war? 

Should there not be another Geneva 
Convention after this war to again 
formulate rules in the light of the 
new weapons and techniques? Or 
should war rules be ignored, letting 
war be “catch as catch can—no holds 
barred?” Is not meeting to regulate 
war merely negative planning? Is it 
not better to “accentuate the posi- 
tive”—plan a peace in a pact that is 
so perfect that wars just won't hap- 
pen? Realizing, too, that modern 
wars are so terrible, the very thought 
of them will prevent their happening? 

The generals talk of what will have 
happened to Japan by the end of 
1946 and even 1947. The gold braids 
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must always be forward looking. Yet 
many believe that Japan will not re- 
peat the mistakes of Germany, hun- 
dreds of whose cities are razed almost 
beyond repair. 








German Materials Abundant 


Luckily we'll need to send 
less material to help reconstruct 
Europe and maintain our occu- 
pation army than might be sup- 
posed. The Germans could have 
carried on the war indefinitely 
with equipment and facilities 
found in the Saar Valley, states 
Lt.-Col. C. C. Redman, Jr., com- 
manding officer of engineering 
units. 

Uncovered have been several 
million tons of steel, over 3000 
tons of aluminum, moderate 
tonnages of copper, large quan- 
tities of tin foil; also, tens of 
thousands of tons of prefabri- 
cated steel truss bridges, loco- 
motives and box cars, trucks, 
automobiles, road grading ma- 
chines, hand tools, batteries, 
generators, tractors, out-board 
motor boats, nuts and bolts, 
nails, paint, motors and glass. 

Our Army is supervising the 
manufacture of several commod- 
ities. Thus, 1000 cylinders of 
oxygen a day is being made at 
the I. G. Farben Co., with 
making of acetylene soon, all 
for welding. 

One who surveyed damage to 
German plants says that though 
German industry was knocked 
out, it was far from destroyed. 
Hamburg could start launching 
submarines in one month; the 
Krupp tank factory at Magde- 
burg could produce 50 Mark 
IV’s a week within two months; 
the biggest synthetic oil plant 
at Leuna could start within four 
months; etc. The colonel con- 
cludes: “The Germans have 
enough on hand to pursue a 
good post-war construction 
program.” 




















A tanatical, superstitious people 
such as the Japanese are apt to wake 
up with a start to realities, when least 
expected. A history of earthquakes, 
tidal waves and precarious living have 





made the little Oriental men emp. 
tionally unstable. With their life 
philosophy based on falsehood, they 
should crack rapidly when the reajj. 
ties that they have tried to shut oy 
overwhelm them like an avalanche— 
and that should be comparatively soon, 


Thoughts on Reconversion 

With V-J day possibly just around 
the corner, Americans must hasten 
to put their peace house in order. 


Problems of reconversion have prob. 


ably been exaggerated. Out of 51, 
200,000 civilian workers, 44,600,000 
are in agriculture, railroading, steel, 
retail trade and other jobs that 
will continue regardless of munitions 
schedules, states J. A. Krug, chairman 
of the War Production Board. 

Jobs most likely to be affected by 
munitions cutbacks, as to numbers 
of present employees by industries, 
are: Aircraft, 1,600,000; ships, 1, 
300,000; ordnance and signal equip- 
ment, 1,800,000; war chemicals, 
300,000; and Federal war agencies, 
1,600,000. 

It is apparent that labor and man- 
agement must get along better to- 
gether than ever before in the peace. 
In war there has been no competition, 
and wages and prices have often been 
out of proportion to real value. There 
must be no soldiering on the part of 
labor—slowdowns to “make the work 
last,” nor will management keep more 
help on hand than needed for produc- 
tion on hand. The true solution to 
prosperity will be full production and 
distribution. 

In a report to the Committee of 
Economic Development by Albert 
Ramond, production engineer, he 
pointed out that a reduction from a 
48-hr. working week to 40 hr. means 
a reduction of pay of 23%. He ad- 
vocates wage incentive pay, the speedy 
worker to be compensated accord- 
ingly. 

“Full employment at good real 
wages (income in terms of what the 
money will buy) is our No. 1 post- 
war problem,” he further stated. “No 
single factor will help to solve it so 
much as making use of all national 
productive and distribution resources. 
This means high productivity, lower 
costs, lower prices and good wages.” 


Electric Power as a Barometer 
Inasmuch as electric power con- 
sumption is a good barometer of 
industrial activity, it is interesting 
to heed the prediction of Charles 
B. Stainback, Westinghouse Electric 
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Corp. testifying before the C.E.D. 
He said: “We can look for a large 
decrease in the wartime industrial 
wer consumption of 171 billion 
kilowatt hours annually immediately 
after V-] day. But within one or 
wo years, the demand will build up 
10 147 billion kilowatt hours per 
year as against 82 billion in 1939. 
‘New developments and faster and 
better Operating practices through 
electrical equipment will keep power 
demand far above the pre-war level 
Uses such as heat treating, dielectric 
heating for bonding and curing and 
brazing will be continued and, in 
many cases, will be extended for bet- 


ter operations.” 

Importing of substantial amounts 
of strategic raw materials for stock- 
piling for future defense was advo- 
cated recently by William L. Batt, 
vice chairman, WPB. He estimated 
immediate post-war American exports 
would total around $10,000,000,000 
annually, with imports about §$6,- 
500,000,000. A better balance should 
be brought about by importing stra- 
tegic materials for the stockpile, 
sated Mr. Batt, mentioning specif- 
ically high grade iron ore, zinc, cop- 
per and bauxite. 


“Operation Pluto” 


One of the most novel engineering 
achievements of this war was the 
production and laying of 20 undersea 
pipe lines under the English channel 
from Britain to France that delivered 
1,000,000 gal. of gasoline daily, or a 
total of 120,000,000 gal. from Aug. 
12, 1944 to May 8, 1945. The de- 
velopment was called “Pluto” (pipe 
line under the ocean), and was con- 
ceived and executed largely by the 
British, though four American com- 
panies produced much of the hollow 
cable. 

The final cable resembled a giant 
submarine power cable, save that the 
lead pipe was hollow inside, with 
over 3-in. inside diam. and unusually 
thick wall. Seventeen separate layers 
of armoring and protective covering, 
fequiring 300 individual elements, 
were applied. The lead pipe was ex- 
truded into 2500-ft. lengths and weld- 
ed into a continuous 35-mile unit. 

The metallurgy of the lead alloy, 
as used by General Cable Corp., was 
interesting. One end was made of 
lead containing 0.19% Sn and 0.06% 
Cu, but after a calculated length 
was produced, the composition was 
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changed to one giving greater phys- 
ical properties, or 989% Pb and 2% 
Sn, it being arranged that the hard 
alloy would be on the bottom of the 
coil. A typical coil, with 40 miles of 
finished cable, 434-in. diam., had a 
coil diameter of 50 to 60 ft. and was 
over 40 ft. high. 

To prevent crushing during han- 
dling water under 40 p.s.i., pressure 
was kept in the cable at all times. 


Phelps Dodge Copper Products 
Corp. erected a new plant at Yonkers, 
N. Y. to build this cable. Intricate 
machinery had to be designed, built 
and erected. A tremendous super- 
structure to take the finished cable 
and play it into ships had to be pro- 
vided. Armoring and covering ma- 
chines were over 165 ft. long. 

General Cable reports that steel 
drums, each weighing 17 tons, were 




















“We're having a little trouble converting back to 
cigarette lighters.” 








General Cable whimsically estimates 
that 12,000 gal. of New Jersey water 
was shipped to England in this novel 
container. Specifications for the cable 
mentioned a bursting strength of 
2500 p.s.i., but actual tests showed 
3500 ps.i. 

Here are the “wraps” surrounding 
the lead pipe, from inside out: As- 
phalt, asphalt-impregnated paper, 
Vinylite tape, asphalt paper, steel 
strip, jute, asphalt paper, asphalt tar 
impregnations, armoring with 57 steel 
wires, asphalt tar, jute, asphalt, with 
a final outer coating of whiting. 


carried over public highways and 
gave rise to much speculation. At 
Perth Amboy the pipes were drawn 
over Carpet-covered ramps and joined 
with other lengths, this needing ex- 
ceptional skill since joints had to be 
as strong and smooth as the rest of 
the pipe. The finished cable was run 
through a window cut in the roof 
and carried to a circular tent built 
near the dock, the tent shading the 
cable to prevent harmful expansion 
of the coils. 

Other American manufacturers of 
the cables were General Electric Co. 








and Okanite Callender Cable Co. 

“Operation Pluto” began at the in- 
vasion of Normandy as soon as the 
mines had been swept to the ap- 
proaches of the tip of Cherbourg 
Peninsula. The lines running from 
the Isle of Wight to Cherbourg took 
10 hr. to lay. The lines established 
as soon as Boulogne was captured, 
from Dungeness to Boulogne, took 
5 hr. to lay. 

In England, special high pressure 
pumping stations were cleverly cam- 
ouflaged. One was in a row of blitzed 
houses at Sandown, on the Isle of 
Wight; another, in an old fort built 
in the 1860's against possible invasion 
by Napoleon III; others in a modern 
amusement park and in seaside villas. 


Editor Who Ventures Into World 


Often we editors have inferiority 
complexes, based on the fact that 
brainy people do things and editors 
merely write about or—worse yet— 
merely edit what somebody else has 
written about somebody else who has 
really done something. It partly re- 
stores our morale, therefore, when 
we encounter an editor who at least 
gets one foot into the arena of activ- 
ity and accomplishment. 

We glow with satisfaction, even 
though this associate editor is on a 
publication which would be classed 
as a competitor of ours. We encoun- 
tered said editor at the last Metal 
Show at Cleveland. Having known 
him before and, in fact, he having 
been born a 240-mm. howitzer shell 
range from our own humble birth- 
place, it was natural to ask him in 
friendly fashion: “How is tricks?” 

Now it seems that his publication 
has headquarters in a mid-western 
city and ye editor lives several miles 
out in the suburbs, as many good 
editors do. For many years he has 
come to work by rapid transit, often 
standing enroute during rush hours. 

How he came by this brilliant idea, 
he didn’t say. A manpower shortage 
developed on this rapid transit line. 
Ye editor, living even beyond the 
end of the line, arranged to become 
a special motorman. So he motors a 
train into work each day and arrives 
at his editorial office at the conven- 
tional 8:30 a.m. opening. 

Along about 5:30 p.m. he washes 
the printers’ ink off his hands and 
face, dons a motorman’s cap and 
takes his same electric train back to 
the suburban end of the line. No 
longer does he have to stand enroute, 
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though it is true that a motorman’s 
hard round seat is no Morris chair. 
What he earns by “doubling in the 
brass” of his motor controller keeps 
his family well supplied with dairy 
products. 

We wonder if the New York, New 
Haven and Hartford R.R. would 


make us a similar proposition? 


Two Days at Wright Field 

The rapidity with which jet pro- 
pulsion advances all depends on how 
fast better heat-resisting metals can 
be developed. Metals are the bottle- 
neck which will measure the speed 
or slowness of jet development. That 
was told us during a two-day tour of 
Wright Field, Dayton, Ohio, a field 
where all kinds of testing and air- 
plane development goes on apace. 

So broad are the activities that 
they embrace hydroponics, or the sci- 
ence of raising plants in vats of water, 
impregnated with plant-nourishing 
minerals. Thus, on Ascension Island, 
a resting place for aviators when 
making hops from South America to 
Africa, the soil is merely rocks and 
cinders. Yet the average 1500 people 
on that island are given three meals 
each week at which are served such 
fresh vegetables as lettuce, cucumbers 
and tomatoes, all raised in hydro- 
ponic “gardens.” Such gardens are 
being established at Iwo Jima and 
will later be inaugurated on other 
desert islands we will use as bases. 

In designing a multi-engined air- 
plane there must always be a compro- 
mise among several schools of thought. 
The power people naturally like big 
engines, but the aerodynamic people 
frown on the large engine nacelles 
that make for “drag.” An interesting 
deviation on the drawing boards is 
an airplane where they “have taken 
off all the knobs’—the engines com- 
pletely buried in the wing, the lead 
engine of the wing being perfectly 
smooth and unbroken in contour. 

It is the Gospel at Wright Field 
never to be satisfied. When one model 
of plane seems to be performing very 
well—then is the time to bring out 
a mew and radical model. Our air- 
craft development has been startlingly 
rapid. In 1940 we had no airplanes 
with armor plate or leak proof tanks. 
From that year on our progress has 
been phenomenal. 

Thus, the Germans finally believed 
it impossible to shoot down our Fly- 
ing Fortresses (B-17's). We have 
doubled the gross weight of the orig- 





inal B-17 and consider it has ready 
its peak. 

We laid down the first B-29, Supe 
fortress, in 1939 and producti, 
started in 1943. So sound are the 
ships that 85% are always in flyin 
condition. On one occasion B.2, 
shot down 25% of the Jap attackig, 
force—a most unusual record fy 
bombers. 

Why do we have so many types ¢ 
bombers and fighters? Because ex, 
theatre of war has its own peculiz 
problems. Liberators are considere 
best in some areas, Fortresses in oth. 
ers, and B-25 Mitchells in others. 

Interesting is the aircraft engine 
repair plant on Wright Field wher 
repairs are conducted on an assembh 
line basis and jobs so broken dow, 
that totally unskilled labor can per 
form the work. The engines 
to a steam bath, are then disassembled 
the large parts hooked directly to the 
moving conveyor trolley, the smalle 
parts in baskets. Pistons are blasted 
with walnut shells, in place of th 
usual sand, shot, or bran, thereby 
given an unusually fine finish. ' 

An expert determines what new 
parts the engine needs and re-assem- 
bly starts, dollies being rolled from 
stand to stand as assembly progresses 
The “one wrench mechanics” ma 
include a “bobby soxer,” a negro, 
a grandmother, and a discharged 
veteran. The engines look brand 
new as they emerge. 

We saw the “copper man,” who is 
heated up electrically and fitted with 
various types of aviators’ clothes, 
placed in a cold chamber, the heat 
loss through the garment being meas- 
ured. We saw the centrifuge machine 
that tests equipment to lessen black 
out for pilots pulling out of dives— 
such equipment as air-inflated gar- 
ments to prevent blood flowing to 
feet. 

We saw the American copy of the 
“buzz bomb”; the mammoth 40-ft 
wind tunnel; the methods of testing, 
non-destructively, the loads on aif- 
plane fuselages and wings; we learned 
that our newest jet, P-80, goes over 
500 miles per hr.; we saw the auto- 
matic pilot, the improved bomb- 
sight. We saw much more than 
we can mention here. 

The attitude throughout the field 
was: “These are your airplanes, 
gadgets, equipment and laboratories, 
American—you helped pay for them.” 
We swelled with the pride of owner 
ship. 
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Graph showing specific damping 
capacity of type GA Meehanite 
and mild steel. 
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chances of premature failure reduced. 

Since over half of the vibration energy is dissipated 
in type GA Meehanite in the first second of vibration, 
and since the material maintains its good damping 
characteristics at high stress ranges, built up stresses 
are avoided. 

Thus Meehanite Castings are being widely used in 
the construction of precision machinery where resonant 


FACTS, FIGURES, DATA, 
AVAILABLE AND RELIABLE FOR THE USERS 
OF MEEHANITE CASTINGS 
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») amping critical vibration in crankshafts, propellers, 
machine tool parts, housings of heavy machinery and 
other components repeatedly subjected to high stresses, 
involves both the correct selection of materials and in 
some cases the use of mechanical damping devices. 

In the absence of the latter, the use of a material of 
high damping capacity keeps vibration amplitudes in a 


vibrations might cause inaccuracy in performance. They 
also find many applications in stressed units where 
weight, noise and the absence of notch sensitivity are 
important factors in service life and operation. 

For the complete story of the manufacture, metal- 
lurgy and engineering properties of Meehanite Cast- 
ings write for the Meehanite Handbook. 


MEEHANITE RESEARCH INSTITUTE 
NEW ROCHELLE, N. Y. 
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LIGHT ON THE RIS(NG SUN 


UNCLE SAM’S NAVY has the most efficient searchlights 
on the Seven Seas. They are so powerful that one of 
them measuring 24 inches across can shoot a beam of 
light through 23 miles of inky darkness. 


The reflectors of these searchlights are made of an alloy 
perfected and produced by HAYNES STELLITE COMPANY. 


The Navy is using HAYNES STELLITE alloy for several 
reasons. It will not shatter from shock of gunfire. It has 
high resistance to corrosion by salt air, salt spray, powder 
and sulfur fumes. It withstands the terrific heat of the 
are light—and hot particles of copper and carbon from 
the electrodes do not cause it to pit and lose its reflec- 
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Keeping Navy searchlight reflectors 
spotiessly clean is an unending job. The 
HAYNES STELLITE alloy, from which 
many reflectors are made, is so hard 
that constant cleaning and polishing 
will not mar its surface. 


tivity. Searchlight reflectors are indicative of the many 
applications to which HAYNES STELLITE alloys — with 
their unique combinations of properties — can bring 
more efficient performance. 





HAYNES STELLITE alloys have long been used for scientific mit: 
rors, surgical and dental instruments and other equipment re- 
quiring great resistance to corrosion, wear and heat. Unending 
research is constantly adding to the variety of these alloys. 
They can be produced in many exacting shapes—in quantity— 
and delivered ready for assembly without further finishing. 

A booklet describing the properties of Haynes Stellite alloys 
is available on request. 


BUY UNITED STATES WAR BONDS AND STAMPS 











TRADE-MARK 


ABRASION- 
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AND CORROSION-RESISTANT 


“HAYNES STELLITE”’ is a registered trade-mark of Haynes Stellite Company. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
General Office and Works 


{aa Kokomo, Indiana 
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Aluminum-Wood 

A new composite material in which wood 
and aluminum sheet are combined to give 
surprising strength, lightness, rigidity and 
eye-appeal plus resistance to fire, termites, 
summer heat and winter cold has been 
developed, primarily as a building material. 
It will provide a new use for millions of 
pounds of scrap aluminum in the post-war 
years. 


Rubber vs. Steel? 


Post-war motorists will find themselves 
riding on rubber instead of steel automobile 
springs, according to one authority, who 
points out that rubber springs were just 
catching on when war came and in the war 
period have demonstrated their utility in 
analogous applications 


The impending size of post-war radio set 
production may be gaged from a recently- 
completed manufacturer’s survey, which in- 
dicated a wide open market and a probable 
demand for something like 100 million sets 
in the first 6 post-war years. Combination 
models and television sets will be popular, 
burt the public still seems cool to FM 


Impact Extrusions 


Developments in the 
use of impact extrusions indicate their in- 
creasing importance in the competitive parts 
or metal-forms field. Impact extruding is a 
fast one-shot process in which a flat metal 
blank is cold-extruded through an annular 


manufacture and 


ovening to 
of relatively long length 
Familiar to many in the form of collapsible 


impact extrusions have 


i cup- or shell-shaped part 


nd thick bottom 





toothpaste tubes, 


been widely used for many wartime pro 
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ot a “rigid” nature as well. The process 
has been especially successful with alumi- 
num alloys and the latter are expected to 
find extensive post-war use in this form. 


Frozen Foods 


Perhaps a major future market for en- 
gineering materials will be the manufacture 
of food freezers and related equipment. 
This year’s production of such equipment is 
reported to be about 50% higher than 
1943, with the 1950 volume expected to 
reach a figure 6 or ~ times the 1943 level. 


Moly Stainless 


The stainless steels containing molyb- 
denum, which have superlative resistance to 
heat and corrosion plus other good qualities 
are becoming so popular that they are vir- 
tually certain of wide post-war use. Colum- 
bium-bearing grades of moly stainless may 
even reach the status of important commer- 
cial products. 


Tungsten Carbide Parts 


Tungsten carbide as a material for hard 
wear-resistant parts has been given a great 
push by its successful and large scale use 
for bullet cores. With the vastly increased 
tungsten-reducing and carbide-producing fa- 
cilities we now have, experts expect a 
greatly expanded post-war use of tungsten 
carbide (and other carbides, too) not only 
for tools but for hard wear-resistant machine 
parts as well 


Laminated Materials for Rigidity 


In their drive for lightest weight consis- 
tent with adequate strength and safety, air- 
raft materials engineers have run into a 
materials like 


thinness” »roblem strong 





stainless steel are applied in such thin se 
tions as to buckle under relatively ligh 
loads. Design-reinforcing helps, but on 
engineer believes laminated materials—ligh 
material in thick section clad with a strong 
material in thin section may provide the 
combination of light weight, strength and 
over-all rigidity so greatly needed. 


Lightweight Automobiles 

We'll have cars that are radically differ. 
ent from those familiar to us—eventually, 
One of the largest manufacturers says his 
“post-war” car will empley aluminum prod- 
ucts wherever possible, will conserve weight 
and space through closely-figured light 
weight engineering, will go about 30 miles 
on a gallon of gas and will sell at pre-war 
prices. 


Cans 


Surveys of post-war container markets 
indicate a rapid return to metal cans for 
many products now packed in substitute 
container-materials. So great an expansion 
in the use of cans is expected that one of 
the largest can manufacturers plans to em- 
ploy 20% more workers in its 67 plants 
than pre-war. 


High Purity Magnesium Alloys 

The magnesium producers have found 
that “high-purity” magnesium casting alloys 
(high-purity H alloy, for example) are 
more corrosion-resistant than the ordinary 
commercial grades. These high-purity grades 
will be introduced as commercial products 
at some time in the future when magnesium 
foundries in general are able to match the 
high purity of such ingot metal with an 
equivalent “purity” of melting, pouring and 
molding practice. Some can do it now— 
the rest will achieve it later 


METALS AND ALLOYS 





ffer- 
ally, 

his 
ight 
ght- 
Liles 
Wat 


for 


is 


-_ — www sa & 





(UM 








“Gumbatsu” has bent Japanese people to their will... . 
Kwantung, Korea, 


started in 1895. Formosa, 


by Harold A. Knight 


Conquest program 


mandated islands, China, 





Indo-China, Thailand, Burma, N.E.1. and Philippines. Like the Nazis, the 
Japs call themselves supermen . But it’s an off-season for supermen.... Yet 
industry eg st oe mainland development, etc. make Japan no mere 
puffball.... Vi liberated only f territory they conquered. .. . They 
are fairl) y well off on metals. 

It’s time to review our war production. Magnesium output 50 times 
eate n i War ha fted population. ... Away from farms and 
ito j from Northeast and into South and Far West.... We 
eally learn u ques d pe . Wars stifle “pure scientific” research. 

Tor d 5 spr for military tanks. ...& Swiss process 
ul We uncover gripes about equipment, 
terials ana t 4 Who knows a cheap steel with low physicals but 
rrosion resista ... lavent f electron microscope sues to recover patents 

abou ilian aute 


Consider the Jap: Background, War Plants, Economics 


Now that we have concentrated on 
one enemy, it is perhaps fitting to 
acquire a little more background con- 
cerning that bizarre nation. The mili- 
tatists, industrialists and office holders 
forming the military clique of Japan, 
known locally as the Gumbatsu, hav- 
ing bent the Japanese people to their 
will, are now seeking to enslave one 
billion people of Asia, states “Enemy 
Japan,” an OWI fact book. Their 
aim is to create a single economic 
empire in the Far East under Japa- 


AUGUST 1945 


nese domination. The war has been 
held up to the Japanese people as a 
means of getting land, jobs and trade. 

Pearl Harbor, Bataan and Nanking 
were only steps in the aggressions 
that began soon after the Gumbatsu 
came into power. Their program be- 
gan with Formosa in 1895. Then fol- 
lowed Kwantung in 1904, Korea in 
1910, the mandated islands in 1919, 
Manchuria in 1931 and between 1932 
and 1944 the occupation of China, 
Indo-China, Thailand, Burma, Neth- 
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erlands East Indies and the Philip- 
pines. 

The remainder of the program has 
been stopped by the United Nations. 
It included all the peoples of China 
and India. It involved an economic 
empire similar to Hitler's New Order 
in Europe, together with a tight con- 
trol over the Japanese people—a sys- 
tem precisely like Nazism and Fa- 


cism, even to the point of regard 


ing 
the Japanese as supermen, chosen for 
against 


divine mission and aimed 


all non-Asiatics and elimination 
of the “root of all evil in Greater 
Asia, the whites.’ 

Because the Japanese masses are 
indoctrinated with docility and are 
politically impotent, the Gumbatsu 
ure free to expand their power with- 
out restriction. Whatever voice of 
opposition there may be in Japan 
will have no opportunity to speak or 
carry influence, until the Gumbatsu 
have been stripped of all power and 
position. Certainly the hoped-for in- 
ternal rising against the Nazis in 
Germany, so ardently hoped for by 
the United Nations, never materi- 
alized. 


As to the Present Situation 
More information concerning the 


present economic status of Japan 
comes from Leo T. Crowley, foreign 
321 








efficiently in the so 1 inner zone 
of Japan proper, Korea, Manchuri: 
ts of North China. More 


and some par 





than one-third of pig iron capacity, 
16% of steel ingot capacity, 10% of 
rolling capacity, and half of coke 


oven capacity are in Manchuria, Kor 
ea and occupied China 

The Allies so far have liberated 
only 7% of the nearly 3,000,000 
square miles of conquered territory 
controlled by the enemy. It possesses 
in its inner zone important raw ma- 
terial resources, substitutes and syn- 
thetics. Despite losses of oil, Japan 
still has sufficient for the 2,000,000 
tons of shipping remaining in the 
reduced area of operations. Though 
supplies of many ores have been cut 
off, newly opened or expanded areas 
in Manchuria and China are avail- 
able. Though iron ores there are 
poor, the Nips have devised a new 
concentration process. 

Allied advances into Burma have 
cut off supplies of tungsten, lead, 
zinc and nickel. With the loss of the 
Philippines, chromium and copper 
become more difficult, but there are 
stockpiles in the inner zone. Incendi- 
ary bombs cannot burn metals. 

As to food, practically all of the 
processing capacity of the Japanese 
empire lies in the inner areas, with 
raw materials well stocked. To pro- 
tect war industries, Japan long ago 
operated an extensive dispersal pro- 
gram. Often plants are protected by 
ravines and hills; in some instances 
have been put underground 


Spectacular U. S. War Production 

But let’s leave the Japanese in 
the not-too-tender hands of the 
United States Navy and Armv and 
review American progress in muni- 
tions. “Cap” (J. A.) Krug, WPB 
chairman, recently submitted a report 
to the President on our 1944 war 
production. He outlined outstanding 
wartime production achievements in 
the materials field, such as the rise of 
synthetic rubber production from 
8,000 long tons in 1941 to 753,000 
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Life Goes On —In Rubble 


I 


From time immemorial man 
aS ldken a material native to 
his surrous lings t fashion his 


al ode. On the Pactfu 


the Polynesian 


Islands 
fashioned 
houses of bamboo, on stilts to 
protect from high water, and 
with thatched roofs, made from 
native grasses and reeds. Cave 
dwellers of Arizona used nat- 
ural caves, which they enlarged 
somewhat to shelter them from 
the elements. It was natural 
for American pioneers to use 
lumber that was immediately 
at hand, along with stone, and 
perhaps brick, as shelter from 
the elements and Indians. 
Just now the most plenti- 
ful material in hundreds of 
bombed-out cities of Europe is 
:o-called “rubble,” a mixture of 
powder and chunks, in which 
are found stone, brick, plaster, 
bits of wood, glass and metal, 
and other materials ad in 


finitum. 

What more natural, there- 
fore, than to use rubble as 
building material to house the 
millions of homeless? The wish 
is father to the thought. A 
mechanical means for making 
building blocks of rubble and 
cement, called the Zetka proc- 
ess, has been developed in 
Eighty-five per 
cent of the rubble is suitable 
for use. It will go into expert- 
mental operation in Italy soon. 


Switzerland. 











tion of electric power between 1939 
and 1944. 

In 1944 we 96,359 
planes, including 16,048 heavy bomb- 
ers; we built 30,889 ships, 17,565 
tanks, 595,330 Army trucks, pro- 
duced 3,284 heavy field guns and 


produced 


howitzers, 7,454 light guns, 152,000 
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\ ( One of 
profound changes has been in shift 
f population. Whereas population 
Et pe were shifted dras ally b 
lictators, U. S. shifts have been th 


result of war economy. J. ¢ Cap, 
director, Bureau of the Census, has 
pointed out such changes, many of 
which may have a lasting effect om 
American industry and economy. He 

uls many of the changes “cataclys 
mic 

Thus in May, 1944, 4,500,000 mar. 
ried women were living apart from 
their husbands, three times as may 
as in 1940. Meanwhile, every com. 
munity has experienced the loss of 
young men. Despite these two fac. 
tors, population in 137 metropoli- 
tan areas has increased an average 
of over 5%. 

Population has changed radically 
among states. Arizona, California 
Florida and Nevada have gained 
over 1/5 in population in 4 jr, 
while North Dakota lost over 1/6 
Population of the West and South 
gained 4,000,000 while the North 
lost 3,000,000, accounted for in part 
by prevalence of military camps in 
the South. Chief dislocations have 
been due to migrations of war 
workers. 

Farm population has _ declined 
18% since 1920, with the wartime 
loss 15%. The wartime industrial 
concentration has been largely sea- 
board and westward. Each of the 
West's metropolitan areas has gained, 
trom Spokane’s 6% to San Diegos 
42.9%. In the Northeastern states, 
24 metropolitan areas declined and 
only 7 gained, the Scranton-Wilkes 
Barre area being hardest hit with 


21.39 


loss. 

Despite the theoretical separation 
of husbands and wives, births from 
1942 to 1944 have been over 3,000; 
000 yearly, new all-time highs, which 
explains in part the housing short- 
ages and augurs well for post-war 
consumption of goods. 

Mr. Capt states: “Civilian migra- 
tion, unlike the movement of mill- 
tary personnel, is more or less pet- 
manent. Some migrants will return, 
and many members of the armed 
forces will not return to their home 
states. Four-fifths of all servicemen 
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Peace Spawns War Techniques 


About é go we read an edi 
torial in one of the technical journals 
lamenting the cessation of researc! 
in “pure science during a war. The 
pure scientists, as we understand 


them, are the chaps and lasses who 
ae shut up in well insulated lab 
oratories. Their work at the time 
may seem nO more important than 
would ascertaining the sugar content 
of the jelly bean. But, of course, some 
pure scientist discovered radio waves 
long before the practical scientist, 
Marconi, applied them. This editorial 
cried, wailed and carried on some 
thing awful concerning this pause in 
research on theories. They were un 
doubtedly correct enough, however 
Now, much in the same vein, Dr 
Howard E. Fritz, director of research, 
B. F. Goodrich Co., whom we have 
quoted before in these columns, states 
‘No war adds to the stockpile of 
fundamental knowledge, but instead 
depletes that stockpile.” Spectacular 
advances made in the art of war are 
due “not to new research, but to the 
accumulation of knowledge over many 
generations,” said Dr. Fritz in a talk 
before the American Welding Society 
Industrial research laboratories in 
creased from 300 in 1920 to over 
2200 in 1940, a period that was pro- 
lific in scientific developments. 
Among fundamental research ac 
complishments between the two wars, 
listed by Dr. Fritz, are: Making of 
synthetic rubber; atomic hydrogen 
welding, which has made _ possible 
stratosphere flying and other new 
creations; use of blood plasma, which 
will carry over into peace for acci- 
dents and catastrophes; glass fibers 
and threads with tensile strengths 
ten times that of mild steel; rattle 
snake venom for treatment of asthma, 
epilepsy, excessive bleeding and arth- 
titis; contact lenses; synthetic quinine; 
Triptane (150 octane motor fuel) 
discovery of chick embryo in which 
© grow viruses; electronics, televi 
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Torsion Bar — Best Spring 


One of our latest and best mili- 
tary tanks, the Buick Hellcat, weighs 
19 tons, can travel 55 mi. per hr. 
on a level concrete road, has a low 
silhouette, and has remarkable sta- 
bility over rough terrain that makes 
for the comfort of the crew and ac- 
curacy of fire. A “now-it-can-be-told’ 
feature of this tank is the torsion 
bar suspension. Spring engineers 
have found the torsion bar to be the 
most eftective and efficient type of 


terms of energy in lb. in. per lb. of 
weight) shapes up as follows: 

Leaf springs, 300 to 400; volute 
spring (used in Army tanks), 500 
to 1000; helical round wire spring 
(used in knee-action suspensions ) , 
700 to 1100; torsion bar spring, 
1000 to 1500. 

The new suspension has 5.6 times 
the shock-absorbing capacity of the 
volute spring bogie suspension sys- 
tem formerly employed. The bar 
must be made of fine spring steel 
material, free from excessive non- 
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metallic inclusions, internal flaws or 
other defects, as judged by deep etch 
tests of cross-section and longitudi- 
nal sections, representing top and 
bottom of the first, middle and last 
ingot of a heat. Only a few steel 
mills can produce such quality in 
large bars. Buick has adopted 9262 
Grainal-treated alloy steel made by 
the Wisconsin Steel Co. Certain 
types of molybdenum alloy steels 
also have been found satisfactory. 

The bar must be pre-set or pre- 
loaded beyond the elastic limit so 
that the bar takes on a permanent 
set. This is done in the direction of 
loading, making it necessary to pro- 
duce right and left hand torsion 
bars. A pre-set bar will fail quickly 
with repeated applications of torque 
loads in the opposite direction. But 
it lasts indefinitely when used as de- 
signed. Experience has taught that 
the pre-set bar can be safely stressed 
beyond the elastic limit without 
failure. 

To increase the endurance limit 
and resist fatigue failure indefinitely, 
the part is shot peened. * (See 
“Handling Parts for Shot Peening,” 
METALS AND ALLOoys, Vol. 21, June 
1945, page 1678, in which torsion 
bars are mentioned.) Then it is 
Parkerized or given some other form 
of standard phosphate coating for 
corrosion resistance. Over this is 
applied rust primer or paint with a 
brush while the metal is hot. 

When the torsion bar is in place 
in the tank, it runs across the width 
of the hull, being anchored and held 
fast at one end, mounting a track 
wheel at the other. The track wheel 
is attached to an axle shaft on the 
end of a heavy lever, the other end 
being pressed onto the torsion bar. 
Each Hellcat has 10 torsion bars, 
one for each track wheel. The wheels 
are all independently sprung in a 
manner superior to knee-action on 
a motor Car. 


Wanted! 


Despite rapid advances in tech- 
niques made during the war, we edi- 
tors who travel among the plants find 
many complaints and laments con- 
cerning lack of certain correct equip- 
ment (not because of scarcity), defi- 
ciencies in materials and processes. 
Perhaps it is a question of not hav- 
ing contacted the people who know 
the right answers. 

A maker of surgical instruments 
told us: “It is strange about forging 
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equipment, but despite all advances 
rouch is still very crude. We have 
a standard forging machine — a 
board drop hammer. A vital part 
is a board or plank that travels up 
and down between sets of rollers. 
The board soon becomes worn 
smooth. Then the forger throws a 
handful of grit upon the board. 
This works for awhile but shortly 
the board is replaced, losing quite a 
little time on maintenance.” 

A manufacturer who draws brass 
into a bellows-shaped article com- 
plains that he hasn't learned how to 
bright anneal brass. The maker tried 
a process for “clean annealing” of 
brass, but the zinc tended to come 
out of the alloy, he says. 

A maker of highway trailers told 
us: “What we are looking for—and 
a lot of people are doing the same— 
is a steel with low physicals, low 
price, yet corrosion resistant. There 
is a big gap between common carbon 
steel and stainless steel—in fact, 
nothing in between.” 

A manufacturer of electrical prod- 
ucts remarked: “We would like a 
spring material with physicals of a 
steel spring and electrical conduc- 
tivity approaching that of copper.” 
[We wonder if he knows about 
beryllium copper?—Editor. ] 

In our talks in the field, however, 
we find a series of incidents on the 
more optimistic side—where war 
forced substitution of other materials, 
much to the advantage of the manu- 
facturer. A maker of bulldozers had 
used high tensile steel for his blades. 
Now he employs mild steel, using in- 
creased thickness of section, finding 
it just as good and much cheaper. 
On rainy Sunday afternoons he fig- 
ures how much he has lost all these 
years by having used the more ex- 
pensive material. 


Electron Microscope 

A relative of a certain scientist 
was stricken with poliomyelitis, 
which was even then, several years 
ago, thought to be caused by some 
micro-organism too small to be seen 
by any light microscope. The elec- 
tron microscope was developed be- 
cause of a humanitarian desire to 
provide a means to probe secrets of 
such vicious diseases as polio. 

This scientist seems to have been 
the first to realize the tremendous 
possibilities inherent in a microscope 
that could utilize “light” waves of 


the order of one-tenth of an 
strom in length as compared wih 
2,000 Angstroms, which is the lim; 
of resolution of the ordinary ligh 
microscope. In 1926 a friend, Hans 
Busch, discovered that the electro 
rays emanating from a cathode in, 
vacuum tube can be concentrated p 
a focus by magnetic and electric 
fields of force; in other words, elec. 
tronic “light” rays, vastly shorte 
than those of visible light, could 
focused by force fields. 

This scientist is Prof. Reinhold 
Rudenberg, now professor of elec. 
trical engineering at Harvard Uni. 
versity. He has commenced a legy| 
action in the Federal Court, Boston, 
against the Alien Property Custodian 
and against his former employer, 
Siemens-Schuckertwerke, for retum 
of the patents to him. Detesting the 
Nazi regime, Prof. Rudenberg lef 
Germany for England in 1936, stay. 
ing two years, then coming to the 
United States. 

In 1942 Rudenberg’s patents were 
seized by the Alien Property Custo- 
dian. Since then the inventor ha 
become an American citizen. 


Civilian Autos Shaping Up 

Restoration of automobile makers 
plants to peacetime work has been 
called the greatest single reconversion 
task in American industry. The 
auto builders are prepared to spend 
£1,000,000,000 for tools, dies, mate- 
rials, plant extensions, etc. It is esti- 
mated they will aim towards 6,000, 
000 vehicles annually for at least 
three years, a volume 50% above 
normal. 

The industry already has begun 
reinstallation of assembly lines and 
conveyors in plants where this pro- 
gram does not interfere with wat. 
Already labor trouble has developed, 
with friction between C.LO. and 
A.F.L. as to which union shall handle 
reconversion construction work. At 
the peak of Detroit’s war production 
1,338,000 were employed, or 450,000 
above prewar. At the end of June 
employment was down to 1,000,000. 

Perhaps typical of post-European 
war design will be the 1946 Ford, 
which will have a wider engine hood 
cover, a redesigned instrument panel, 
improved interior trim and hardware: 
also, new triple alloy connecting rod 
bearings, improved engine lubrics- 
tion, and better cooling of valve 


seats. 
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EDITORIALS 


Electric Furnace Alloy Steels 


Producers of electric furnace alloy steels can look 
forward with confidence to the post-war period, ac- 
cording to the results of a survey published on other 
pages of this issue. 

The majority of the opinions of the responsible 
parties consulted is that electric furnaces will make 
more alloy steels than they did previous to the war— 
some even testify to a belief that the-post-war volume 
may equal that made during the war. Also the post- 
war use of electric furnace steel will involve a greater 
percentage of alloy steel than obtained before the war. 

When it comes to the dollars and cents phase of the 
situation, some interesting opinions were obtained. 
Some contend that large electric furnaces can compete 
with open-hearths though it is conceded that as a 
general rule low-alloy electric furnace steels cannot 


sell at prices comparable to those of the same steels 
made in the open-hearths. That the advantages of 
electric alloy steels justify a slightly higher cost than 
the open-hearth type is the conviction of many of the 
consumers of alloy steels. 

That the post-war volume of alloy steels in general 
will show an increase over that made before the war 
is an important conclusion. That it may exceed the 
war volume is the anticipation of a few—one, how- 
ever, hardly to be realized. 

Thus, with the probability that alloy steels will be 
even more popular after the war than they were in 
the pre-war period, it seems assured that the electric 
furnace will not only maintain its war prestige but 
may also increase its pre-war popularity and demand. 

—E. F.C. 


Composites in the Materials Field 


Transportation industries have been weight-con- 
scious for many years. They have recognized that it 
costs money to move a pound of material, whether 
that material be pay load or their own equipment. 
With the increasing importance of air transport, this 
weight-consciousness has been intensified, and the 
need of obtaining the highest possible ratio of pay 
load to total weight has been given concentrated at- 
tention. 

One early result of weight-consciousness was the 
development of the low alloy high strength steels. 
Aluminum, despite its high cost, was beginning to 
be a factor in transportation industries, particularly 
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for secondary structures. Stainless steel was taking 
a hand, and magnesium now promises to show what 
it can do. 

Another group of materials was entering the pic- 
ture unobtrusively. These might be called the com- 
posites, for want of a better name. They are combi- 
nations of materials—perhaps combination materials 
would be more accurate—in which the best features 
of several are combined. 

To illustrate their use, an airplane wing might be 
considered. The skin, usually of aluminum, covering 
the load-carrying members is absolutely necessary to 
provide for flow of the air over the surfaces, yet it 
























How Ryerson Assures 
Alloy Steel Quality 


Each alloy shipment is personally inspected and 
tagged as a part of a rigid quality control system, 
which we call the Ryerson Certified Steel Plan. 
This plan covers: selection of the individual heats 
of alloy steel, the testing of samples from each 
heat, the positive identification of every alloy 
bar with stamped heat symbol and painted color 
markings (or with metal tags), and a Ryerson 
Alloy Steel Report, which is sent with each ship- 
ment. This report shows complete test informa- 
tion for the particular heat of steel used in filling 
your order. It contains: chemical analysis, rec- 
ommended working temperatures, the Jominy 
hardenability results, and an interpretation of 


physical properties for 1, 2, 3 and 4 inch rounds 
quenched and drawn at 1000°, 1100° and 1200° F. 
The report serves as positive identification, a 
check on quality and as a guide to satisfactory 
heat treatment. 

The Ryerson Inspection Tag symbolizes the 
final culmination of our quality controls, because 
it places a personal responsibility on us for the 
fulfillment of every specification in your order. 
This is the Ryerson way of making sure that you 
get the right steel. Ryerson alloys all receive the 
same systematic care. Call Ryerson for alloy 
steels, or for any other type of steel, and be 
assured of uniform quality and prompt action. 


RYERSON STEEL 


Joseph T. Ryerson & Son, Inc., Steel-Service Plants: Chicago, Milwaukee, Detroit, 


ovis, Cincinnati, Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston. 
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is not highly stressed itself. A thin sheet of aluminum 
would be strong enough; with higher-strength stain- 
less steel an even thinner sheet would suffice. How- 
ever, another factor enters the design problem, in that 
the skin must resist deformation by air pressure, and 
must have sufficient stiffness to prevent vibration. 
A weaker, lighter material that can be used in greater 
thickness offers advantages here. Such a combination 
is obtained in the British Mosquito bomber by using 
thin birch veneers separated by a layer of the ex- 
tremely lightweight balsa. The layers are cemented 
into a whole by waterproof adhesives. 

The composites offer the engineer the possibility of 
“tailoring” materials accurately to his needs. They 
were widely used in prewar industry, in which strong 


aluminum alloys were given increased corrosion re- 
sistance by veneering with pure aluminum; steel 
chemical equipment was glass-lined; plywood was 
coated with metal for truck bodies; glass plates were 
surfaced with metal to form condensers; textiles were 
coated with plastics to become artificial leather; syn- 
thetic resins plus fibrous fillers provided the laminated 
plastics, and rubberized cloth or cordage became rain- 
coats or rubber belting. With several new bonding 
processes, many new synthetic rubbers, new plastics, 
and new alloys, the possibilities available by combin- 
ing several materials are almost endless. Present high 
processing costs may be balanced by advantages in 
many Cases. 

—KR. 


Formula for a House Organ 


We have perhaps more than usual interest for an 
outsider in industrial plant house organs. Our in- 
terest stems from the fact that we, too, are in the 
publishing business and because we read hundreds of 
house organs in connection with the column, “House 
Organ Notes,” found in the METALS AND ALLOYS 
news department. Also, we personally edit this maga- 
zine’s own house organ, which recently began publi- 
cation. 

There are, of course, all shades and designs of 
house organ. From standpoint of appeal, they range 
from those edited solely for employees to those in- 
tended primarily for outside circulation, the latter of 
course a form of advertising and promotion. It is en- 
couraging to us publishers in this day of the radio 
and theater news reels to see frequent demonstrations 
of the continued popularity of the original organ of 
news and opinion dispenser—the printed publication. 
The recent strike of truck drivers at some dozen news- 
paper plants of New York, whereby it was often dif- 
ficult to secure a newspaper, again demonstrated the 
popularity of the printed word. 

To get back to house organs, confining ourself to 
the one for employees only, by now we have definite 
ideas of what a good “employees” house organ should 
consist of. We wonder how many company officials 
really appreciate the potentials of a good house or- 
gan? The opportunity to build up plant morale? To 
get constructive ideas across subtly to workers? To 
give them knowledge about their own plant and proc- 


esses so that they will give more intelligent effort and 
enjoy their work from better knowledge of what they 
are doing? 

We heard a consulting engineer once say that in 
too many plants departments are cooped up in rela- 
tively small spaces and cannot see the main assembly 
line, hence can’t visualize the contribution of their 
meager part to the whole. Would not an efficient 
house organ supply this perspective? 

Suppose we toy with a plan for an ideal house or- 
gan of—say 16 pages. Tentatively, at least, let's mix 
in the following ingredients: 


Parts Ingredient Comments 
50 News of employees Service men, plant promo- 
tions, etc. 
20 News of company Its policies and accom- 
plishments 
10 Materials, processes, Description of something 
machines outstanding 
5 Laughs Cartoons, stories, anec- 


dotes 
5 For the Ladies Food, fashions, babies 
5 The nation and world Some topic of the hour 
5 Other plants Up-to-date ideas from 
elsewhere 





Well balanced organ Amusing, instructive, 
worthwhile 
—H.AK. 


Another Argument for World Peace 


Both startling and impressive is a recent statement, 
issued by the American Iron and Steel Institute, re- 
garding the war consumption of iron ore, coke, and 
scrap by the American steel industry. From Pearl 
Harbor to the defeat of Germany, or during three 
years and five months, the industry consumed 375,- 
000,000 tons of iron ore, 187,000,000 tons of coke, 
and 155,000,000 tons of scrap. These quantities equal 
the consumption for the eight years from 1932 
through 1939. 


It is not easy to visualize these huge quantities, but 


the Institute estimates that “if these large tonnages a) 


iron, coal and scrap were heaped together ‘in’ ‘ofie’” ” 


1945 


. for a lasting world peace. 


location, the pile would be one mile square and 620 
feet high.” Carrying this a little further such a pile 
would represent a square area of several New York 
City blocks with a height about one half that of the 
Empire State Building! 

Arresting as these facts are, one cannot help reflect- 
ing that the drain on our natural resources in these 
materials has been and still is tremendous. Much of it 
is waste. The war has thus far cost us not only a severe 
reduction in our manpower but also vast quantities of 
metals and other materials, This is another argument 


—E. F.C. 
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Sales Offices: 


One of the important reasons for the 
high uniform quality of Inland Sheets 
is a carefully planned sequence of rigid 
inspections. Only those sheets which 
successfully pass an extremely critical 
final inspection are marked with the 
Inland stamp—a visual proof that your 
specifications have been fully met. 


When you see the Inland inspectors’ 


This Stamp Is Your Guarantee of Quality! 


stamp on the special quality sheets 


delivered to your receiving department 
you know that every possible care has 
been used to produce a steel to meet 
your individual requirements. This 
applies, not only to the selection of 
raw materials, but also to the careful 
processing of the steel, and its ultimate 


rigid inspection. 


Principal Products: Sheets + Strip + Tin Plate + Bars + Plates + Floor Plate + Structurals + Piling + Rails + Track Accessories + Reinforcing Bers 


INLAND STEEL COMPANY 


38 S. Dearborn St., Chicago 3, Ill. 


Cincinnati «+ Detroit «+ Indianapolis « 


Kansas City « 


Milwaukee « New York e St. Lovis 
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an Editorial 


The bomb that fell on Hiroshima on August sixth 
was more than the means of destroying a Japa- 
nese city or even the first step in the destruction 
of Japan itself—beyond all that it is world-shat- 
tering in its significance for the whole future of 
mankind and indeed for the length or brevity of 
that future. 

We do not often in these columns comment on 
topics outside of the field of engineering materi- 
als and processing methods. But who can say that 
the successful (though at present chiefly destruc- 
tive) release of atomic energy is “outside” any 
phase of human activity? What industrial field is 
there, for example, which will not ultimately be 
profoundly affected by this most cataclysmic of 
all developments in the history of science? And 
we are thinking at this particular point not of the 
frightful possibility that Man may with this new 
tool destroy himself and all his works unless his 
heart and soul can overtake his mind—but spe- 
cifically of the technical, industrial and sociologi- 
cal effects, assuming that engineers may have 
the opportunity to put the atom and its power io 
constructive use. 

The implications for the metal-working indus- 
tries are obvious. To cite only a few affected 
products: Aircraft, automobile and railway en- 
gines, now powered by petroleum- or coal-base 
fuels may in time do their work through the re- 
lease of atomic energy, and they will thereupon 
be of radically different design and certainly 
made of different materials and by different 
methods than those now employed. The elec- 
trical equipment, communications and machin- 


ery industries, whose products operate primarily 


through electrical power, will find the origin of 
that power in atomic-energy heat rather than 
coal- or oil-fired heat. Of broadest significance, 
of course, will be the eventual difference in the 
materials and methods used to make turbines 
and other power-generation equipment and in 
the types of plants not only for the generation of 
publicly utilized power but also of locally used 
power for the plant's own rolling mills, forging 
equipment, electric furnaces, machine tools, etc. 

But all this is a long way off—and in our per- 
sonal ignorance we're not even sure that the wiz- 
ards who developed the bomb know yet how to 
decelerate and control the release of atomic en- 
ergy for purely peaceful purposes. One present 
day effect of the new development is however 
already widely evident, and that is the large 
number of metal-working plants and engineers 
who made the materials and equipment that 
went into the atomic-warhead manufacturing 
plants as well as those materials and parts that 
make up the bomb itself. It is already certain 
that the industry that ultimately manufactures 
apparatus and equipment for converting atomic 
energy into useful work will be a “metal-working 
industry” in its own right. 

The knowledge of how to harness and use 
atomic energy can be either man's most glorious 
opportunity to improve his life or his own prelude 
to oblivion. For unless these first applications of 
atomic fission can be its last use for strictly de- 
structive purposes, there is little hope for the fu- 
ture we speak of so brightly above to be any- 
thing other than short, as history goes, and ter- 
ribly dark, indeed. FRED P. PETERS 
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Most of the electric alloy steel is made in arc furnaces. (Courtesy: Republic Steel Corp.) 


Post-War Alloy Steels Electric vs. Open-Hearth Grades 


by EDWIN F. CONE 


EEN INTEREST EXISTS in many branches of the 


metal-working industries as to the relative utility 

of, applicability of, and demand for, open-hearth 

and electric alloy steels after the war. In order to 

obtain some authoritative and responsible opinion 

on this subject, a survey has been made among both 
users and producers of these alloy steels. 

A series of questions was sent to about 250 lead- 


ing steel-users and producers, and an analysis of the 
replies is given in this article. The return on this 
survey was practically 30%, which is considered 
very satisfactory as well as representative. 

It should be added that this survey does not in- 
clude producers and consumers of electric or open- 
hearth alloy steel castings. It is confined exclusively 
to wrought alloy steels. 
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Post-War Overall Use of Alloy Steel 


As the Producers See It 


The future of alloy steel after the war is a mat- 
ter of profound interes-—Wéill the use, output and 
consumption increase or decrease with reference to 
prewar and war conditions? To obtain some opinions 
the following question was circulated to a list of 
leading producers of open-hearth or electric steel 
ingots or both: 


Will alloy steel production bear the same 
ratio to total steel production after the war as it 
did pre-war, will it remain at the present figure, 
or will it increase or decrease from the latter? 


The question referred to the company’s own pro- 
duction and to a guess for the whole industry. 

A wide diversity of opinions was received. So 
far as the companies’ own production was concerned 
quite a number but not a majority feel that there 
will be an increase in the post-war era—some say 
that this increase will exceed the pre-war volume 
while others feel that it will either remain at the 
present war figure or exceed it. Quite a few declare 
that they think the post-war volume will approximate 
the present totals or at least decrease only slightly. 
Only a few replied that their post-war production 
would decrease. 

A large producer of only electric alloy steel ingots 
asserts that his post-war output will at least equal 
present ratio and may increase this ratio. And he 
feels that the same is true for the whole industry. 

As to the industry as a whole—the preponderance 
of opinion was that there would be an increase 
either over the pre-war totals or over the present 
volume—an increase is inevitable. A few are of 
the opinion that there will be a decrease from the 
present ort war totals while still another small group 
predicts an output after the war at the same ratio 
as at present. Only a small number expect a de- 
crease from the previous volumes. 

An electric steel producer says that alloy steel out- 
put “should increase over former use in pre-war 
times, but probably in the lower grade alloys as so 
much has been learned about their treatment and 
manufacture.” A representative of a large producer 
of both electric and open-hearth steel ingots says 
that there will be a decrease from the present rate 
but an increase as compared to pre-war. Another 
reply is to the effect that the output will be higher 
than pre-war with the ratio about 9% of total steel 
production. 


The Consumers Viewpoint 


Practically the same question, slightly modified, 
was sent to a selected list of consumers of alloy steel. 
Since in the last analysis they will determine the 
usage their replies are of special interest. The ques- 
tion read: 


Will alloy steel usage or consumption bear 
the same ratio to total steel consumption after 
the war as it did pre-war, will it remain at the 
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present figure, or will it increase or decrease 
from the latter? 


Replies to this query were also asked as to the 
company’s own product and as a guess as to general 
industrial products. 

By far the majority of the replies was to the effect, 
as regards the company’s product, that the ratio 
would be the same as the pre-war. And as to indus- 
trial products there was a decidedly large volume of 
opinion that the consumption would exceed that of 
the pre-war. At least 13 companies testified to an 
increase in usage of alloy steels in their products 
after the war; only one predicted a decrease. 

Replies from three aircraft producers were as 
follows: “Will probably remain the same since we 
use about 100% alloy steel,” but consumption by 
industry in general “should increase slightly after 
the war.”—"“Remain at present figure” for consump- 
tion by the company—“About the same in the air- 
craft industry,” but “emphasis on light weight might 
cause wider usage of alloy steel for higher strength 
and hardenability” in industry. 

Another company, also a producer of aircraft, says 
the ratio will remain about the same as “we use 
practically 100% alloy steel,” but that in industry 
in general there will be an increase. Says another 
consumer: “Since it always was practically 100% 
alloy steel, a change is not expected,” but there 
might be a slight increase due to increased use of 
stainless steels and high temperature alloys. 

The chief metallurgist of a large steel company 
making both electric and open-hearth steel ingots 
testifies that “alloy should be a larger share of our 
business” while in industry there should be “more 
alloy in proportion.” Another prominent metallurgist 
replies: “I expect that alloy steels will comprise a 
larger percentage of total steel production than be- 
fore the war but not so much as during the war.” 


New Uses for Alloy and Stainless Steels 


As to the probability of mew uses for alloy and 
stainless steels in the post-war period, the following 
question was propounded to a list of users and mak- 
ers of these steels: 


Do you foresee many new uses for alloy and 
stainless steels that were not important before 
the war? If so, can you mention a few? 


The preponderance of opinion, both as to a com- 
pany’s products and a guess as to general industrial 
products, was in the affirmative. 

Several companies producing aircraft stated that 
alloy and stainless steels would be used increasingly 
in gas turbines, jet propulsion apparatus and in super- 
chargers and this sentiment was echoed by other 
companies which make such equipment for other 
purposes. 

As to a guess for industrial products in general, 
the use of such steels in gas turbines and in jet 
propulsion was emphasized. Quoting at random from 
some of the replies: A firm of consulting engineers 
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believes “there will be many new uses of alloy and 
stainless steels not fully developed before the war. 
These will be principally the structural applications 
of these steels as regards our transportation facilities, 
with a special emphasis on railroad equipment, gas 
turbine equipment and the whole airplane industry.” 
Another: “More alloy steels will be used in equip- 
ment for railways and autos.” 

A reply from a representative of a large steel 
company ran as follows: “Yes—particularly in freight 
and passenger cars, due to weight saving.” “High 
strength alloy steels may replace spring steels in 
some cases,” said another. One well-known engineer 
says: “Yes—corrosion resistant steels will be used as 
structural steel, roofing, corrugated iron, etc.” 

A representative of a leading alloy producer tes- 
tified: “I expect new uses for alloy and stainless 
steel; increased aircraft manufacture can contribute 
to this and I believe more stainless trim will be used 
in the civilian economy.” The head of a large re- 
search organization feels: “Few new uses, but a 
broadening of present uses.” 

A manufacturer of aircraft engines is of the opinion 
that mew uses will be found for corrosion resistant 
materials, e.g. “auto manufacturers will be forced to 
do something about bumpers and mufflers.” “For 
greater depth of hardening” is a reason for new uses 
of alloy steels, while other testimony includes “pos- 
sibly more stainless for household use and aircraft 
developments.”"—“Much more stainless trimmings; 
more cafe and sinkwork; more streamlined trains’— 
and “small tools will use a better grade of alloy steel.” 


The N.E. Steels After the War 


Unabated interest continues to prevail regarding 
the post-war role of the National Emergency steels. 
To cover this phase the following question was put 
to both the users and the makers of alloy steels: 


Will the low alloy or N.E. steels continue at 
the present large percentage of total alloy steels 
after the war or will they be partly or largely 
replaced by the high-alloy steels? 


From the users a variety of opinions were re- 
ceived. The majority opinion, from the’ standpoint 
of the companies themselves, was that these steels 
would be either largely or partly replaced; as to a 
guess for industry in general it was agreed by a 
large proportion of the replies that those steels would 





be either partly or largely replaced by the high-alloy 
steels. In only a very few cases was there an opinion 
that the N.E. steels would continue to be produced 
at the present or war ratio. 

From the companies producing both open-hearth 
and electric alloy steel ingots, the preponderance of 
opinion from the producer standpoint was that after 
che war they would produce less of the N.E. steels 
while with respect to production by the industry 
as a whole, there will be a marked decrease in out- 
put. A very few reported any increase and only a 
small number felt the present ratio would stay. 

A well-known alloy steel metallurgist said that 
he would expect a shrinkage in the proportion of 
alloy steel totals in N.E. steels, the extent being de- 
pendent largely on economic factors. Another opinion 
was to the effect that these steels will be replaced 
due to the critical control needed for hardening. 
Except for a few well-proven types, another com- 
mentator said he would expect a tendency toward 
the higher alloys. 

A general retention of the 3-alloy steels was an- 
other opinion, while another said that while the 
N.E. steels would continue in the post-war period 
there will be considerable reversion to the old S.A.E. 
steels. That the N.E. steels will be partially re- 
placed but that the 8700 series particularly are here 
to stay was the conviction of another. 

From a prominent producer of alloy and open- 
hearth steels comes the opinion that the low-alloy 
steels will be replaced by the higher alloy steels be- 
cause of the heat-treating hazards in the use of the 
former. Three producers agreed that the scrap situ- 
ation would exercise much influence: “The N.E. 
steels will be replaced as the accumulation of surplus 
N.E. scrap is used up.” “We expect that low-alloy 
or N.E. steels will continue at approximately the 
present ratio due, to some extent, to the scrap situ- 
ation.” “There will be so much triple alloy scrap 
that there will be more alloy steel available than 
ever before. Probably the N.E. steels in grades that 
are easily handled will replace carbon steels for 
sometime and all alloy steels will be used in greater 
quantity than in pre-war times.” 

A producer of steel for forgings feels that low 
alloy steels will increase in the future from the 
economic standpoint; there have been too many steels 
“over-alloyed” in the past. Another steel producer 
comments that “unfortunately the N.E. steels will 
pass out.” 


Electric versus Open Hearth Alloy Steels 


Will Users Lean Toward Electric Steel? 


There is always some argument as to whether 
electric is superior to open-hearth because of its 
superior cleanliness and uniformity but beyond that 
—whether electric steel has gained or lost ground 
in acceptance on this basis in recent years. To ob- 
tain a cross-section of opinion on this, the following 
question was circulated to a selected list of users: 


Will the superior cleanliness and uniformity 
claimed for electric furnace steel over open- 
hearth result in the use of electric furnace steel 
for a greater percentage of alloy steel require- 
ments than pre-war? 

Both from the viewpoint of the company and 
from that of a guess as to general industrial products, 
the replies were decidedly in the affirmative. There 
was, however, a substantial proportion of opinion 
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on the negative side, particularly as to general indus- 
trial products. One reply was doubtful about such 
a result, while another felt that the relation would 
remain about as before. 

Some remarks supplementing the replies of “Yes” 
or “No” are interesting: “I think not, except for 
special uses like aircraft unless the price differentials 
change.”"—"“Yes; but not due to superior quality of 
steel. Base price of electric furnace steel will prob- 
ably be lowered.”—"Yes; there will be higher clean- 
liness requirements and probably more electric fur- 
nace steels than before the war.”—No!; although 
the elimination of extras for electric furnace steel 
may boost its volume. The low sulphur content of 
basic electric steel will be a big advantage.” 

The prominent metallurgical engineer of a lead- 
ing electric and open-hearth steel producer says: 
“Uniformity will make electric more important even 
where it is free machining and not too clean”—and 
“this applies to our company and industrial users.” 
The reply of another well known metallurgist was: 
“I believe that it will not, though this may depend 
on relative cost.” From a firm of consulting engineers 
comes this opinion: “It is believed that, with its supe- 
rior cleanliness and uniformity, electric furnace steel 
from the better alloy shops will still be used in great 
quantities. There is every reason to believe that the 
present electric differential will be reduced.” 

Some other replies included observations of the 
following nature: “Electric ratio will increase but not 
for the reasons suggested.”—"“Electric furnaces will 
continue to be used for producing high alloy steels.” 
—"Yes. Almost entire usage now is electric furnace 
steel,” (from an aircraft producer)—‘“This will 
always depend on use and specifications. Airplane 
quality is being made successfully in open-hearth 
furnaces.” Another aircraft producer replies: “Yes, 
if the electric furnace steel is actually cleaner than 
the open-hearth. Our experience indicates that this 
is not always the case.” 
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Small heats of special high alloy steels are made in 
electric high-frequency induction furnaces. (Courtesy: 
Carpenter Steel Co.) 





















Machining the cooling fins on airplane cylinder barrels 
made of electric alloy steel. 


The Proportions, as Seen by Producers 


A parallel question on relative amounts was put 
before the group of steel producers and elicited some 
informative replies. The question was as follows: 


Of the alloy steel produced will a greater, 
smaller, or about equal percentage be made in 
electric furnaces post-war as compared with 
(a) pre-war practice and (b) present practice. 


From the company’s standpoint and from the 
standpoint of a guess for the whole industry, the pre- 
ponderance of the opinions was that the output in 
electric furnaces would be greater than the pre-war 
while at least 11 companies feel that their post-war 
electric output will be greater or at least equal to the 
present or war rate with 15 replies predicting the 
same condition in industry. Only a small proportion 
leaned to the opinion that the electric steel output 
would be smaller than either the pre-war or than the 
present volume. 

One comment from a company producing only 
electric steel was to the effect that an electric furnace 
had been installed since the war started and it will 
continue to be used after the war. As to industry as 
a whole the prediction was that a larger percentage 
of alloy steel would be made in electric furnaces 
after the war and though some furnaces will be shut 
down by high-cost producers, many will be kept in 
operation. 


What the User Would Like in Electric Steel Prices 


The following query elicited some very interest- 
ing comments: 


Do you consider the advantages of electric 
furnace low-alloy steels great enough to justify 
their slightly higher cost than open-hearth 
grades of the same steel for many products? 


This was sent to a selected list of consumers of 
these steels. The replies, both from the standpoint of 
the company’s products and from that of a guess as to 
general industrial products, were quite decidedly in 
the affirmative. The negative replies were confined 
to a small number while those that put themselves 
in the doubtful class were still fewer. 

Again in this case some of the side remarks to 





the affirmative or negative replies are worth repeti- 
tion: “Questionable since electric furnace melting 
may be based on several processes, some of which 
insure greater freedom from oxides than the open- 
hearth while others do not.’—‘“The higher cost is 
not due wholly to method of melting, but to stricter 
inspection and higher risk of rejections. Electric fur- 
nace melting lends itself more readily to the produc- 
tion of quality grades of certain types of steel.’— 
“Some products, yes; majority of cases, no."—"“Yes, 
if differential is not more than $2 to $3 a ton.”— 
“Yes, especially for strict Magnaflux requirements.” 
—"Yes, for very special jobs where the highest re- 
sistance to fatigue is required.” 

Four well-known materials engineers testify as fol- 
lows: “No. The mere fact that steel is made in the 
electric furnace does not insure super-cleanliness. 
For some products I would prefer open-hearth.”— 
“In some applications."—"“Yes, in many cases.”— 
“yes.” 

“The advantages of electric furnace low-alloy steels 
will only justify their higher cost depending on the 
end use. If the product is subject to shock, low 
temperature, or impact, then we would favor electric 
steel. It has been quite well demonstrated that there 
are far less inclusions and they are far less serious 
in carefully made electric steel than those customarily 
found in open-hearth” is the opinion of a consumer 
of these steels. “Yes, for special products” says an 
aircraft metallurgist. 


What the Producers Will Charge 


With the aim of ascertaining something about the 
selling price and cost of electric furnace and open- 
hearth steels, the following question was circulated 
to the electric and open-hearth ingot steel manu- 
factures: 


Is there any reason to believe that low-alloy 
electric furnace steels may be sold at prices 
comparable to those for the same steels made 
in open-hearth furnaces? 


Opinions were solicited from the standpoint of 
the company’s production and their guess for the 
whole industry. Some very definite opinions were 
expressed. 

The answer was negative in a substantial majority 
of cases, both as to the company’s own production 
and as to a guess for industry as a whole. A fairly 
large number voted affirmative as to the whole in- 
dustry but only three replied “yes” as to their own 
production. “In some grades of steel” the vote was 
“yes”—both as regards the company’s output and as 
regards a guess for the whole industry. 

“There is some talk that the larger electric fur- 
maces can approach the open-hearth in costs,” wrote 
one producer, and another said that “competition and 
available electric steel capacity will likely cause this 
if costs can be met.” Still another voted in the affirm- 
ative, “if made to open-hearth quality,” while an 
electric furnace producer replied “Yes—cost of pro- 
duction with large furnace is not much greater and 
quality control is much easier with the electric 
furnace.” A positive “No” for industry as a whole 
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was registered by another electric steel maker of 
ingots, “electric will cost more,” while another wrote 
“of necessity.” 
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Fig. 1. A bismuth-alloy-clad template being used to “spot in” a form- 
ing punch of a die for shaping steel roof panels for automobiles. 





Low Melting Alloys as Production Aids 


by WALTER C. SMITH 


HE USE of bismuth alloys has increased consid- 

erably since the war production program started. 

The non-pharmaceutical uses of bismuth now re- 
quire more than half of the 2.5 to 3 million lbs. of bis- 
muth produced in this hemisphere this year. The most 
important of these uses are filled by a group of 
bismuth-base alloys specially developed for their very 
low melting temperatures, their expansion or virtual 
freedom from shrinkage on solidifying (permitting 
sharp reproduction of surfaces against which they are 
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Metallurgist, Cerro de Pasco Copper Corp., New York, N. Y. 


cast) and their usefully high strength and hardness. 

These applications have been established within 
our currently most vital industries—aircraft, ord- 
nance, machinery and electrical parts particularly. 
In the aircraft manufacturing field the use of low- 
melting bismuth alloys for fixture work, forming 
dies, tube bending and anchoring has become com- 
monplace, and is leading to similar applications in 
the automotive industry. These, when added to other 
uses developed in other fields and to new applica- 











tions (some with brand-new alloys) still in the ex- 
perimental stage, provide a foundation on which an 
important post-war structure is expected to be built. 


Properties and Fields of Use 


The description “low-melting-temperature” most 
commonly used to designate the chief characteristic 
of these alloys is of course relative. Compared to 
steel or even brass, for example, “low melting” could 
properly apply to zinc die casting alloys (which melt 
at about 715 F), to the lead-base or tin-base babbitts 
(melting temperatures: 450 to 550 F), to the or- 
dinary solders (used at 350 to 500 F) and to various 
forms of type metal (which are molten above 
500 F). 

But the bismuth alloys, with which we are con- 
cerned here, are really low-melting, many of them 
being liquid at temperatures below that of boiling 
water (212 F). Some are so low-melting that a 
startlingly accurate replica of the palm side of a man’s 
hand can be produced without discomfort by spray- 
ing it with a molten bismuth alloy. 

Most engineers are familiar with or have heard 
of Wood’s metal, Rose’s alloy, Lipowitz alloy, etc— 
all bismuth. alloys and all “old-timers” developed 
primarily to have very low melting temperatures for 
safety fuse applications or dental work. The usual 
handbook data on their compositions and melting 
points seldom agree and in fact a large part of the 
published figures on their melting behavior is inac- 
curate, owing to the impurity of the metals used and 
the crude pyrometric equipment available at the time 
the data were determined. 

In the accompanying Tables therefore, are pre- 
sented recent and accurate data on the compositions 
and corresponding freezing ranges of the important 





bismuth alloys in commercial use today and of certain 
other low-melting alloys. 

The low-melting temperatures of bismuth-base al- 
loys has made them the traditional choice for such 
applications as electric safety devices, safety plugs 
in compressed gas cylinders, and fusible elements in 
sprinkler heads, fire-door releases and so on. But a 
long list of new uses have been found within the 
last few years that depend not only on the low melt- 
ing temperatures of the alloys, but on their “growth” 
behavior. 


For Anchoring Dies and Parts 


In general, the bismuth-base alloys have estab- 
lished their value in the various new applications in 
addition to the more familiar uses just mentioned. 
Thus Cerrobend, the 4-component eutectic alloy of 
bismuth, lead, tin and cadmium, which melts at 158 
F, is used as a filler for bending thin-walled tubing, 
in the production of spotting fixtures, as fusible cores 
for electroformed hollow articles, for anchoring 
fragile materials in machining or testing, as a heat- 
transfer medium below 300 F, as models for engrav- 
ing machines, etc. 

Cerrobase, the bismuth-lead eutectic alloy, which 
melts at 255 F, is used as a tube filler for large-size 
tubes, for proof casting of forging dies and molds, 
as a heat transfer medium above 300 F, as a temper- 
ing bath, as a non-shrinking foundry pattern alloy. 
in liquid-sealing of bright annealing and nitriding 
furnaces and in the production of molds for elec- 
troforming. 

Cerromatrix, a hard, strong bismuth-lead-tin- 
antimony alloy, melting range from 219 to 440 F, 
was developed for mounting punches and dies. The 
alloy grows after casting, hardens considerably and 


Table I. Composition and Melting Temperatures of Some Low-Melting Eutectic Alloys 





















































Melting Point’ Composition, % 

"S, °F Bismuth Lead Tin Cadmium Others 

46.8 117 Cerrolow—117 (Composition not available for publication ) 

58 136 Cerrolow—136 (Composition not available for publication) 

70 158 50.00 ” 26.70 13.30 10.00 — 

91.5 197 51.60 40.20 ee 8.20 —_—— 

95 203 52.50 32.00 15.50 —— 
102.5 217 54.00 26.00 20.00 — 
124 256 55.50 °* 44.50 —s- —. 
130 266 56.00 40.00 ——— 4.00 Zn 
138.5 281 58.00 * 42.00 oe 
142 288 ae 30.60 51.20 18.20 — 

\ 144 291 60.00 40.00 —— 
77 351° 67.75 32.25 —- 
183 362 —— 38.14 61.86 
199 390 —- 91.00 — 9.00 Zn 
444.3 430 —- 96.50 —— 3.5 Ag 
236 457 se 79.7 — 17.7 2.60 Sb 
247 477 ee 87.00 a —- 13.00 Sb 





‘Each of the alloys in this table, being eutectic in nature, and unlike those in Table II, melts sharply at one temperature. 
They therefore have no freezing “range” and their “yield temperatures” are identical with their melting points. 
* Cerrobend * Cerrobasé * Cerrotru 
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Fig. 2. A blanking die made by locating and mount- 

ing the irregular-shaped punch in a low-melting alloy. 

The 1/8 in. thick brass part produced by this die is 
also shown. 


thus provides a fast and accurate means of locating 
blanking, piercing and trimming punches in relation 
to their dies. It is also used for anchoring machine 
parts, for short-run forming dies and punches, etc. 

Cerrosafe—a relatively recent development—is a 
bismuth-lead-tin-cadmium alloy melting over a range 
from 165 to 190 F. It shrinks during cooling to room 
temperature and then grows or expands slightly on 
standing, so that unusually accurate proof casting is 
possible. It is used for proof casting of molds, gun 
chambers, forging dies, etc. and as a sprayed-on 
coating for protecting wooden patterns and core- 
boxes used in foundries. The protection not only 
extends the life of the pattern several-fold but also 
eliminates distortion from moisture absorption. 

One of the newest developments is a bismuth 
alloy (Cerrotru—the eutectic alloy of bismuth and 
tin) which shows almost zero change in volume 
while passing from the molten state to the solid 
condition and on aging. This means virtually com- 
plete absence of piping and perfect reproduction of 
mold detail. One of the fast-growing uses for this 
new alloy is for models or patterns in precision cast- 
ing by the investment molding method. 

The ultimate in low-melting-temperature alloys 
has yet to be reached. At present bismuth-base alloys 
containing indium are being studied that melt way 
down at 117 F. These alloys—known as the Cerro- 
low series—are relatively expensive, but some inter- 
esting uses for them for post-war applications are 
being developed. 

The tendency to expand for some time after solidi- 
fying (one bismuth alloy, for example, grows 0.005 
in. per in. during the first month after casting) is 
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largely responsible for the “anchoring” quality ot 
these alloys—their ability to grip notched, keyed or 
bossed surfaces on which they are cast or to tightly 
fill annular spaces despite the absence of any fusion 
bond with steel, iron, brass, bronze, wood, etc. 

This growth behavior is interesting enough to 
merit some explanation. Most molten alloys when 
allowed to solidify in a mold undergo a certain 
amount of contraction or shrinkage in the process. 
This is responsible for the shrinkage cavity or pipe 
in a steel ingot, and also for the difficulty in repro- 
ducing fine mold detail in a casting made of iron, 
brass or aluminum, since the solidifying metal tends 
to pull away from the mold surface as it freezes. 

Many of the bismuth alloys, particularly those con- 
taining more than 48% of bismuth, expand on 
freezing and some of them continue to expand in 
the solid state many hours after reaching room tem- 
perature. It has been observed that the alloys con- 
taining both bismuth and lead exhibit the greatest 
amount of growth in the solid phase. Some of the 
low-temperature-melting alloys containing bismuth, 
lead and other metals, in which bismuth is less than 
48%, exhibit an initial shrinkage during solidifica- 
tion, and in cooling to room temperature and there- 
after, exhibit a growth in the solid phase which 
may partially or fully over-compensate for the total 
shrinkage. 

Cerrotru, the previously mentioned eutectic alloy 
of bismuth and tin, exhibits slight expansion during 
solidification, little or no shrinkage during cooling; 
hence its volume in the solid and aged condition 
very closely approximates the volume of the molten 
metal at its melting point. 

A long list of “anchoring” applications of the bis- 
muth alloys have now been established. The low- 
temperature alloy may be used as a matrix for locat- 
ing and securing punch and die parts permanently 
in place, for anchoring machine parts without the 
expense of drive fits, for making chuck jaws that 
would be difficult or expensive to machine, for mount- 
ing bearings in machinery—to name only a few. 

Typical of the savings possible are those resulting 
from the use of bismuth alloys for making compli- 
cated dies and punches. To machine the punch or 
projecting die face out of solid tool steel is always 
extremely expensive, and in addition the subsequent 
hardening is certain to introduce distortion of the 
working surfaces that may be costly or impossible 
to correct. The modern practice is to produce the 
dies and punches in simple, easy-to-machine sections 
and then mount them in low-melting alloy. The 
wasteful machining of non-working surfaces is 
avoided; the simpler shapes can be hardened indi- 
vidually and any distortion easily corrected on each; 
and the die parts can finally be located in relation 
to each other with extreme accuracy during the 
mounting. 

All this is clearly demonstrated in the case of the 
blanking die, shown in Fig. 2. The parts of the die 
are secured to the base by Cerromatrix. The tem- 
peratures used are too low either to distort the die 
sections or to draw their hardness. 

Dies constructed in this way have given service 
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Table Il. Composition and Melting Temperatures of Some Low-Melting Non Eutectic Alloys 




















Yield Temperature Freezing Range Composition, % 
is. * “7 °F Bismuth Lead Tin Cadmium Others 
70.5 159 | 163 - 158 50.50 27.8 12.40 9.30 — 
72.00 162 174-158 50.00 34.5 9.3 6.2 — 
72.5 163 194-158 42.50° 37.70 11.30 8.50 —— 
72.5 163 | 183-158 50.72 30.91 14.97 3.40 — 
75. 167 | 114-158 35.10 36.40 19.06 9.44 — 
96. 205 219 - 203 56.00 22.00 22.00 — sagged 
96. 205 300 - 203 | 67.00 16.00 17.00 — — 
101. 214 | 289 - 203 | 33.33° 33.34 33.33 — — 
116. 241 441-217 48.00 ‘ 28.50 14.50 —— 9.00 Sb 
154. 309 325 - 289 14.00 43.00 43.00 a — 
® Cerrosafe ® Special alloy for anchoring bushings in Curtis Shell Lathe * Cerromatrix 





and life on a par with those made by other methods 
and at only a fraction of the latter's cost. Sectional 
dies, lamination dies, perforating dies, and com- 
pound (piercing and blanking) dies also have been 
found especially amenable to this type of construction. 

The use of the matrix alloy for anchoring sta- 
tionary parts of machines has rapidly expanded in 
the last few years. It has been found particularly 
useful for mounting bearings and bushings that must 
be located with the utmost accuracy in relation to 
their shafts. The problem is very simply solved by 
providing an oversize hole for the bushing, accurately 
aligning the latter therein, and then securing it in 
place with the matrix alloy. Experience has revealed 
a subsidiary advantage of this arrangement—over- 
heating of the bearing through failure of the oil 
supply results in melting of the inexpensive matrix 
alloy before damage is done to the expensive bushing. 

The same principle has been applied on a large 
scale in the manufacture of the designed-for-speedy- 
production Curtis shell lathe. Seeking an automatic 
shell lathe design whose manufacture would involve 
a minimum of machining, the Machine Tool Build- 
ers’ Assn. evolved one in which all large cylindrical 
holes, usually bored to finished size, were simply 
cored in casting to rough dimensions, and accurately 
formed liners or bushings were then anchored in cor- 
rect position with a matrix alloy of the bismuth-base 
type (Alloy® in Table II). Carriages and swinging 
arms were supported on longitudinal bars instead of 
planed way surfaces, and these bars (as well as the 
spindles and shafts) run in bushings that were 
anchored in place with bismuth alloy. In all these 
cases, if the matrix alloy were not of the “expanding” 
type the bushing or liner would have been loose 
almost from the beginning. 

Allied to these applications is the use of the 
matrix alloy for making chuck jaws for holding ir- 
regularly shaped pieces during machining. The finned 
die casting in the center of Fig. 3 is a good exam- 
ple of such a problem. To machine-out a suitable 
set of chuck-jaws for this part in the usual way would 
be prohibitively expensive, so a low-melting bismuth 
alloy (Cerromatrix, again) was cast against it inside 
a 2-part retaining shell of brass. 
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The illustration shows the die casting flanked by‘ 


the two separable chuck jaws of matrix alloy inside 
their retaining shells. This is probably the cheapest 
possible way of making such chuck jaws and they 
are entirely satisfactory in service. 

Another recent chuck application of bismuth alloy 
is for separating the pole pieces on magnetic chucks. 
The bismuth alloys are ideal for such use, since they 
are among the most diamagnetic materials available; 
the “expanding” property provides a watertight fit; 
and the low pouring temperature permits previous 
case-hardening of the pole pieces, which thus have 
improved wear resistance. 


Sheet Metal Forming Dies 


Short-run sheet metal stamping and forming dies 
represent another field that these ultra low-melting 
alloys have invaded in recent years. The matrix alloy 
die may be used with a rubber punch, the matrix 
alloy may be employed for both the die and punch, 
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Fig. 3. These cast bismuth alloy chuck jaws (left and 
right) hold the zinc alloy die-cast part (in the middle) 
during machining. 
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Fig. 4. Two different bismuth alloys are used im this 

die set for forming light-gage stainless steel. The 

higher-melting Cerromatrix die serves as a mold for 
casting the Cerrobase punch. 


or a matrix alloy die may be used in conjunction 
with a punch made of a lower-melting bismuth alloy. 

In Fig. 4 are shown a light-gage stainless steel air- 
plane part and the bismuth alloy punch and die used 
to form it. The die is made of Cerromatrix and the 
punch of Cerrobase. A replica of the punch was first 
made in a plaster composition and became the pattern 
against which the matrix alloy die was cast. This 
casting then served as the mold for casting the lower- 
melting Cerrobase punch. 

Because of its low-melting temperature Cerro- 
bend, too, can be readily handled in the production 
of large and heavy forming dies where short runs 
prohibit the expense of producing more costly perma- 
nent steel dies. At the beginning of the war, air- 
craft manufacturers utilized this alloy in large quan- 
tities for this purpose. However, due to the increas- 
ing shortage of cadmium, restrictions were imposed 
on the use of Cerrobend under General Preference 
Order M-65 prohibiting its use in forming dies. It 
is expected that when restrictions on cadmium are 
lifted, certain types of dies will again be produced 
with this alloy. 


Tube Bending 


The aircraft industry has been a heavy user of 
Cerrobend as a filler for the bending of the tubing 
used so lavishly in that industry. Among its most 
useful properties are the family trait of expanding 
on solidifying and its ability, as one engineer put it, 
of passing through a hole “finer than a frog’s hair.” 
The tendency of the alloy to run through pores or 
“heave” surface defects aids in revealing flaws in the 
tubing. 

Obviously if one attempts to bend a thin-walled 
metal tube around a small or medium radius, it will 
buckle or flatten. To overcome this such fillers as 
rosin, sand, pitch, lead, solid mandrels, etc. have been 
placed inside the tubes to make them behave in 
bending like a solid bar. None have been found 
so satisfactory from the standpoints of convenience, 
production-speed, accuracy and safety as the bismuth 
alloy. 

Its application is simple: The fully-annealed, in- 
ternally-cleaned and oiled tubing is plugged at one 
end with a rubber or hardwood plug, and then filled 
with molten bismuth alloy. The tubing is quenched 
to solidify the filler alloy, rewarmed somewhat and 
then bent with a slow uniform pressure over a form- 
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ing block or in a bending machine. The bent cube 
is placed in a tank of boiling water to melt the filler 
alloy, which is then poured out and the tube quickly 
cleaned inside. 

Bismuth alloy has been applied to the bending of 
aircraft tubing of all the usual materials. Tubes of 
irregular section can be bent as well as round tubes; 
one of the most interesting applications is the edge- 
wise bending of rectangular molding by combining 
two pieces to make a single rectangular tube, filling 
with bismuth alloy, and bending. 


Fixtures and Templates 


Another development originating in the automotive 
industry and now widely used in aircraft production, 
is a new kind of metal-clad manufacturing fixture that 
depends for its success on the use of bismuth alloy. 
The Castaloy Corp. of Detroit has employed these 
low-melting materials (chiefly Cerrobend) to make 
metal model replicas, gages, assembly fixtures, spotting 
fixtures, etc. that assure complete interchangeability of 
parts whether made by a prime contractor or by one 
of his numerous sub-contractors. Such perfect inter- 
changeability not only speeds production but sim- 
plifies field service and thus represents a real contribu- 
tion to victory. 

In practice a master model (perhaps the part it- 
self or a plaster cast or mock-up) is employed as a 
dummy, from which a bismuth alloy template, an 
alloy-clad wooden template or a frame-type or skele- 
ton fixture with the working points faced with bis- 
muth alloy is prepared. Once the original model or 
fixture has been approved it is a simple matter to 
duplicate it in as many bismuth alloy (solid or clad) 
fixtures as are required. 

The method saves many operations and much 
time. One plane plant, for example, reports that its 
use saved about half of the time normally required 
to obtain cowling tools, parts and assembly fixtures, 
and in addition permitted design flexibility not other- 
wise possible. 

Of considerable post-war interest is the variation 
of this principle illustrated in Fig. 1, a bismuth-alloy 
clad wooden template used in conjunction with a 
forming punch for making automotive roof panels. 
In this way several dies for different panels can be 
made simultaneously from the original fitted tem- 
plates, with assurance of perfect fitting, instead of 
having to be made in succession and individually 


fitted, as before. 


Aids in Precision Investment Casting 


The low-melting alloys, particularly Cerrotru, are 
being used for the production of molds in which the 
wax patterns are cast for use in precision casting by 
the so-called “lost-wax” process. Cerrobend castings 
are being used in the place of wax patterns in pre- 
cision casting. Because of the wide difference in 
melting temperatures, it is possible to cast Cerrobend 
in Cerrotru molds. The Kerr Dental Mfg. Co. of 
Detroit has developed a practical method for pro- 
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ducing soft metal molds using bismuth alloys. The 
procedure is as follows: 

Cylindrical steel rings known as bases and sleeves 
are manufactured in such a way as to provide a joint 
for parting and giving a continuously smooth inside 
surface when the two halves are assembled. The 
master model is embedded in wax or modeling clay to 
the parting line. The base is then placed on the 
clay, top down, and dental stone is poured into the 
base, completely filling it. The modeling clay is 
removed after the dental stone is set leaving the 
master model exposed to the parting line. The 
sleeve is then placed on the base and molten alloy is 
poured in filling the sleeve to the proper depth. A 
plunger which sets snugly in the sleeve is imme- 
diately lowered on top of the alloy and hydraulic 
pressure of approximately five tons is maintained 
for a period of 20 to 30 min. An ejector cylinder, 


which has a slightly larger inside diameter than the 
base, is placed under it and the plunger is pushed 
all the way down to eject the two halves of the mold. 
The dental stone is carefully removed from the model 
and the alloy trimmed to a smooth surface. 

The second half of the mold is now made by 
placing the first half over the base with the model 





Fig. 5. Precision casting molds and parts, showing 
use of low-melting alloys. (Top) from left to right— 
base, sleeve, plunger and ejector ring; (middle) 
3-piece mold and finished part, with the castellated 
end of finished part molded in removable section or 
insert, shown at left; and (bottom) miscellaneous fin- 
ished precision-cast parts—note the piece with threads 
cast on. 
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upward. The sleeve is placed on top of the base and 
the plunger is used to force the first half of the mold 
back into the base until it is flush with the bottom. 
A parting medium of finely powdered graphite is 
brushed on and then the second half of the mold is 
produced by repeating the procedure used in making 
the first half. Positioning pins or dowels can be 
set in the wax before the first half is made. 

Such molds have certain limitations insofar as long 
runs are concerned. Whenever signs of wearing be- 
come evident, because of the economy of production 
it is practical to remelt the mold and make a new 
one. Where long runs are required, it is desirable 
to use soft metal molds to determine shrinkage be- 
fore going to the expense of making permanent steel 
molds. 


Other Important Uses 


In addition there are a host of developing appli- 
cations for these ultra-low-melting alloys that can 
only be mentioned but which may hold the spotlight 
when peace returns and the bismuth alloys can again 
be made available for civilian uses. One of them is 
as conducting but subsequently easily removable cores 
on which are electroformed metals for various pur- 
poses—e.g. electrodeposited iron molds for rubber. 

Electroforming on fusible alloy cores has been 
greatly expanded as an emergency method of repro- 
ducing and duplicating complicated parts and in 
some cases even whole assemblies which cannot be 
made by the usual methods. In general, the produc- 
tion of parts containing cavities and requiring smooth 
inside finish to extremely close tolerances is being 
very efficiently done by electroforming on bismuth 
alloy cores. Three dimensional cams, pin cams, etc. 
have been mass produced with great accuracy, speed, 
and economy by this method. 

Pilot work in the production of molds for plastics, 
glass, rubber, and synthetic rubber indicates that 
there will be a considerable future in electroformed 
molds. They can be made of nickel, iron, copper 
or other metals surfaced to meet finish requirements, 
suitably backed and mounted, ready for the press 
at a fraction of the cost of manufacture by usual ma- 
chining methods. 

Most of the fusible bismuth alloys can be sprayed 
by means of inexpensive metal spray guns of several 
types now on the market. By spraying any object, 
free of under-cuts, a negative reproduction or shell is 
quickly produced, perfectly reproducing the detail of 
the surface against which the spraying is done. After 
coating the negative with a parting medium, it can 
be sprayed to produce a positive which can be elec- 
troformed and stripped. Either positive or negative 
sprayed reproductions can be electroformed to pro- 
duce molds as required. 

Considerable bismuth in the form of a lead-bismuth 
alloy is now being added to some of the aluminum 
alloys to increase their machinability. 

The addition of small amounts of bismuth to 
stainless and manganese steels and some cast-irons 
increases the machinability of castings made from 
these alloys. 
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Fine Wire of Special Materials 


by ROBERT 4s ZAHOUR Technical-Commercial Megr., Wire Div., North American Philips Co., Inc., New York. 


APID STRIDES in the development of electronic example, fine platinum wire employed for precision 
devices have stimulated the demand for fine wire. fuses to protect delicate electrical instruments is even 
When we speak of fine wire we mean sizes that made in sizes down to 0.000017 in. diam. Likewise, 
range from 0.002 to 0.0007 in. and even smaller in precision resistors for radio and communications 
diameter—depending on the material and its use. For equipment, call for fine nickel alloy resistance wire 
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Fig. 1. The operator is grinding parallel sides on a diamond 
that will eventually become a die for drawing fine wire. 
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Fig. 2. Inspecting a finished diamond die under the 
microscope in order to assure proper shape and 
classification. 





Grinding steel needle which will be used 
(with diamond dust) to drill a diamond die. 


Fig. 3. 





manufactured to very close tolerances in diameter and 
in ohms per unit length. Hence the processes of 
manufacturing fine wire, call for accuracy, skill, pre- 
cision testing, and years of technical experience in the 
art. 


Diamond Dies 


The heart of the fine wire drawing process is the 
diamond die. Unless the diamond die is made perfect 
in every detail, ic will not draw fine wire with a 
smooth round surface of uniform diameter. 

The first step in the making of a good diamond die 
is the careful selection of the rough diamond stone 
which must be free from flaws or other quality de- 
structive imperfections. Two sides parallel to each 
other are faced on the stone and a center point is 
located on one face where the drilling operation will 
begin. Perpendicular to these flats is ground another 
polished surface called the window (Fig. 1). Through 
this window under a microscope (Fig. 2), the oper- 
ator can see and follow the progress of the drilling 
and polishing operations. 

The stone is mounted on a holder which gently 
oscillates back and forth horizontally on the same 
axis as a rapidly rotating needle carrying diamond 
powder suspended in oil. The end of this high grade 
steel needle is accurately ground to a fine micro- 
scopic point, (Fig. 3), and is then carefully aimed at 
the center point mentioned before. The drilling ac- 
tion is accomplished by the diamond dust on the 
rotating needle point while the stone moves back 
and forth towards and away from the needle. In this 
operation, much attention is given to the drilling of 
the opening or channel. Care and skill must be ap- 
plied in shaping the channel so that wire of a given 
hardness can be drawn with the least die-wear and 
wire breakage. 

When the drill has passed the center of the stone 
from one parallel face, the diamond is turned around 
and a cup-shaped hole made on the other flat side 
until it meets the channel drilled by the needle. 
After the drilling operation is completed, the stone 
is mounted securely in a die holder and placed on a 
polishing machine (Fig. 5). Here, a pointed fine 
needle is inserted in the rotating die. Using very 
fine diamond powder in oil as a polishing medium, 
the needle mechanically oscillates from left to right 
while the diamond is revolving, thus imparting a 
polishing action to the surfaces of the drilled areas. 
Unless the die surfaces are smooth and highly pol- 
ished, wire drawn through the die will not have a 
smooth, round, lustrous surface. When finished, the 
diamond is stenciled with the size and design refer- 
ence data of the die. 


Drawing Fine Wire 


Several critical factors must be considered when 
fine wire is drawn smoothly and uniformly round to 
close physical and electrical tolerances. Generally 
speaking, these factors cover: 

1. Selection of lubricants and diamond dies. 

2. Careful regulation of drawing speeds and an- 

nealing processes. 
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Fig. 4. A long channel die (magnified 150 diam.) 
for drawing of fine hard wires. 


3. Accurate determinations of draft (reduction of 

diameter ). 

While the principie of drawing wire is essentially 
the same as the historical method record by the monk 
Theophilus in 700 A.D., many refinements have been 
made in drawing equipment to obtain greater pre- 
cision in physical and electrical characteristics of fine 
wires. Precision drawing is highly essential since nar- 
row tolerances must be met in electronic applications. 
A modern motor-driven machine for drawing fine 
wires is equipped with a number of dies (e.g. 9) ar- 
ranged in alternate series. Wire to be drawn is pulled 
through all dies by means of coned pulleys and spooled 
at its smallest diameter—all within a few feet of 
space. 

Accurately drilled and polished diamond dies are 


Fig. 5. A ten-unit diamond die polishing machine. 

Each die is rotated while a fine needle, inserted in 

the die and charged with diamond dust, oscillates 
from side to side. 
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Fig. 7. The operator is making elongation and tensile 
measurements on a precision tester. 


Fig. 8. Checking ohmic resistance of fine wire on a 


W heatstone brid ge. 


) 


diadlilledldioat 


& 


Fig. 6. The tension balance used for measuring 
diameter of fine wires. A unit-length sample 1s 
weighed his devic 1 the di is calculated 
ghed on this device and the adtameter 15 calculate 

by applying known density. 


carefully selected for the type of metal or alloy wire 
to be drawn. For drawing hard alloy wire, the die 
selected must have a long channel (Fig. 4). Where 
softer metals are to be drawn, the die chosen must 
have a short channel. 

The dies are supported in rectangular boxes which 
are constructed to allow a constant circulation of 
pumped lubricant around each die, while the ma- 
chine is in operation. This method minimizes die 
wear for it provides continuous, thorough lubrication 
of the dies at all times and carries off much of the 
heat generated during the drawing action. 

In preventing rapid die-wear during the drawing 
process, the proper lubricant for the kind of wire 
to be drawn has to be selected. Sometimes, fatty 
or heavy oil emulsions are used and sometimes light 
lubricants such as soap and water are constantly ap- 
plied. All lubricants, of course, must be chemically 
inert so that nothing will mar the high lustre pro- 
duced by the die on the wire surface. 

For some types of fine wire, the draft (or reduc- 
tion in diameter) of a wire can be as small as 
0.00015 in. It is possible to draw on one machine 
from size 0.0046 to 0.0012 in. at a speed of nearly 
3000 ft. per min. However, the tolerable reductions 
will vary depending on the hardening characteristics 
of the alloy. Some alloys harden faster and create 
more heat and die-wear than others as they pass 
through the dies. Hence, hard alloys must be drawn 
at speeds slower than those for soft, ductile metals. 
Therefore, drawing speeds will vary from 100 to 
5000 ft. per min. The correct speed for a given 
wire is largely based on experience. 

Some alloys harden quite rapidly after passing 
through a few dies. If the wire is not annealed be- 
fore continuing through subsequent dies, it will 
break. Where this rapid hardening condition de- 
velops, as in the case of resistance wires, the metal 
must be annealed. Wire that must be annealed is 
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passed through a specially constructed furnace that 
utilizes a reducing atmosphere coordinated with con- 
stant temperature control. The furnace temperature 
is regulated according to the degree of annealing 
necessary, and the size and composition of the metal 
wire. 


Checking Tolerances and Other Qualities 


Slight or varying pressures exerted by a mi- 
crometer, when used to measure the diameter of fine 
wire, will introduce a large percentage of error. This 
error usually exceeds the value of permissible toler- 
ances. Therefore, fine wire diameters are not meas- 
ured in this way. Accurate measurements on this 
wire dimension are made by weight rather than by 
actual diameter in inches. For this purpose, a pre- 
cision torsion balance calibrated in 0.01 of a milligram 
is employed. A unit length (200 mm.) of a given fine 
wire is weighed on the torsion balance ( Fig. 6), and 
its average diameter is computed from the weight and 
density of the alloy. The roundness of a fine wire is 
checked by viewing a cross-sectional area through a 
micrometer microscope. 

Tensile strength and percentage elongation char- 
acteristics are measured on a precision tester (Fig. 
7) which graphically charts the results on a prepared 
card. Customer's specifications frequently call for 
definite elongation tolerances of the finished wire. 
These requirements are met with a planned coordi- 
nation of annealing stages and drawing passes, 
checked by tensile strength and elongation tests. 

The resistance of fine wire alloys, used in the 
manufacture of precision resistors in electronic de- 
vices, must be held within specified tolerances meas- 
used in ohms per linear foot. Samples, accurately cut 
to one foot of length, are carefully measured on a 
Wheatstone bridge, (Fig. 8). 

Years of experience in the manufacture of fine 
wires have revealed that the crystalline structure of 
pure metals and alloys has a definite effect on the 
electrical as well as physical properties of these ma- 
terials. Research in recent years has shown that 
nature assigns to every crystalline metal a structure 
which is unique and distinctive, and each structure 
has its own special diffractive effect on an X-ray 
beam. Due to this phenomenon, diffractive beam 
patterns serve to identify metals and alloys in much 
the same manner that fingerprints identify persons. 
To examine the crystalline structure and to obtain 





Fig. 10. 
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Fig. 9. Adjusting controls on X-ray diffraction equip 
ment. Complete analysis of atomic arrangement oj 
metal in fine wire is possible with this equipmeni 


a complete picture of the atomic arrangement in wire 
metals, an X-ray diffraction unit is used (Fig. 9). A 
picture of the diffractive pattern of pure silver wire 
is illustrated in Fig. 10. 

Because of the rapid advances in the field of elec 
tronic devices, the demand for precision made fine 
wire products has greatly increased and the field of 
drawing fine wire is becoming an important industry 
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How to select mild steel arc welding electrodes to satisfy quality re- 
quirements while achieving the lowest possible overall operating cost. 


Steel Welding Costs 
and Electrode Selection 


by ORVILLE T. BARNETT Production Engineer, Welding Division, Metal & Thermit Corp., New York 
ELDING ENGINEERS are ever vigilant in their 
search for lower welding costs. One of the things 


We: think of sooner or later is the difference in 


deposition characteristics among several brands of 


Determining Production Efficiencies 


In Fig. 2 are shown the three types of set-ups that 
have been developed. On the left is a small assembly; 











on the right is a medium assembly; and in the center 
is a large assembly. 


the same electrode grade. For this reason, quite a 
number of tests have been conducted by consumers 
of arc welding electrodes. Unfortunately, a great 
many studies were made under conditions that were 
not designed to give the desired answers. 

The complexity of deposition tests, the pitfalls to 
be avoided to insure accuracy, and the idiosyncrasies 
or inadequacies of test equipment are most often 
responsible for misleading results. In an effort to be 
helpful, test methods that have been evolved from 
several thousand determinations of deposition quali- 
ties will be presented here. 

Before going into an exposition of test methods 
and equipment, however, some attention ought to 
be given to the whole subject of welding costs. A 
minor point in the overall question is the specific 
production rate of an electrode. Whereas pennies 
may be saved by choosing a slightly faster electrode, 
dollars are at stake when matters such as electrode 
size, electrode type, welding position, duty factor, 
fit-up, and so forth are mentioned. But more of these 
suggestions can be studied later. Now the why and 
how of determining productivity qualities will be 
reviewed. 


In front of each will be seen 





Fig. 2. Three types of set-ups that have been de- 
veloped. 

the number of electrodes consumed in a single de- 

termination. Table 1 presents the relationship among 

electrode size, number of electrodes and type of set- 

up. Dimensions have been devised to permit the 

melting of a full electrode length for each bead while 


Table 1—Number of electrodes and type of set-up 
used for each diameter and length 















































Electrode No. of Set-Up 
Diam. in. Electrodes Type 
/sxl4 | 1s S 
5/32 x 14 10 S 
3/16 x 14 8 M 
3/16 x 18 6 | M 
7/32 x 14 7 M 
7/32 x18 | 6 M 
1/4 x 14 | 6 ) & 
/4x18 | 5 L 
Fig. 1. Actually making welds with them is a key - - 
step in selecting electrodes. 5/16 x 18 | : L 
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Table 2—Bill of materials for deposition test set-ups 




















Set-Up No. of Size of Piece, in. 
Type Pieces 

S 2 8S £229 

l 8 x4x¥V4% 

2 4 x4x% 

M 2 10%4~x2x% 

| 1 10% x4x¥ 

2 4 x4x% 

L 2 12 s2Ze % 

1 12 x4x% 

2 4 x4x% 














plate thicknesses provide ample heat capacity in the 
assembly. 

A bill of materials listing the component parts of 
these deposition test set-ups is presented in Table 2. 
Not given is the small piece of 5/32-in. core wire 
used as a handle on one side of the specimen. 

Naturally, the first step in carrying out a perform- 
ance test of electrodes is to weigh the materials to 
be used. The electrodes need no special preparation 
but the plate assembly does. All of the pieces must 





Fig. 3. Recording meters which are used. 


be joined with continuous welds in order to min- 
imize magnetic blow. After welding the set-up parts 
together, all slag and spatter should be removed. 

The welding operation itself is shown in Fig. 1. 
Manual welding with a highly skilled operator gives 
remarkably consistent results. As plates are welded 
in duplicate, this point is given a continuing check: 
As may be observed in the illustration, the weld is 
a down-hand fillet. End pieces reduce magnetic in- 
terference that would otherwise be troublesome with 
direct current. The wire loop handles afford a con- 
venient attachment when the assembly is cooled in 
boiling water after the deposition of each layer. Four 
tests may be conducted with each set-up. Small elec- 
trodes are deposited in stringer beads and larger 
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electrodes are “double-beaded” as the joint becomes 
wider. 

Table 3 lists the currents commonly employed in 
the determination of deposition characteristics. The 
values shown are for direct current and about 10 
amperes more are set for alternating current. A 
range of currents is selected covering maximum and 
minimum values likely to be encountered in service. 

Exact determinations of amperage and voltage 
contribute to the quality of deposition tests. For 
this reason, recording meters like those illustrated in 
Fig. 3 are quite valuable. Also because both cur- 
rent and voltage values change throughout the lengtn 





Fig. 4. A timer which measures arc time. 


Table 3—Currents commonly used for determining 
deposition characteristics 






























































Electrode | AWS: | Cur- | AWS- | Cur- | AWS- | Cur- 
eons he ASTM |rentin| ASTM |rentin| ASTM |rentin 
tami) Grade | Amp. | Grade Amp. | Grade | Amp. 
1/8 |E6010-} 90 | E6012 | 90 | E6020-| 100 
E6011 | 115 115 | £6030 | 125 
E6013 140 140 | 150 
5/32 | 110 110 150 
135 140 180 
160 170 210 
185 200 240 
3/16 130 140 170 
170 180 210 
210 220 250 
250 260 | 290 
7/32 170 180 | 275 
210 220 325 
250 260 375 
290 300 | 425 
1/4 | 200 225 300 
250 275 350 
300 325 400 
| 350 375 450 
500 
5/16 | 275 300 350 
| 325 350 400 
| 375 400 450 
| 425 450 500 
550 
409 











of an electrode as it is consumed, strip charts show 
the average value that should be recorded. The panel 
used is one of three similar installations devoted to 
research and test work. Extremely flexible, this ar- 
rangement is well adapted to both alternating and 
direct current studies. 

Two sizes of alternating current transformers have 
been selected: One of 250 amp. capacity, and the 
other of 500 amp. capacity. The smaller unit provides 
continuous control in the lower current ranges while 
the larger unit allows a similar adjustment in the 
higher current regions. A 400-amp. motor-generator 
set takes care of direct current work. Suitable switches 
enable the test welder to select any desired combina- 
tion. 

Inserted into the circuit and actuated by a magnetic 
relay or foot switch is the timer seen in Fig. 4. Arc 
time is given in minutes and hundredths of a minute. 
Where arc time in minutes is used, as in calculating 
the burn-off rate, the dial reading needs no further 
adjustment. Where values are reported in units per 
hour, as with deposition rates, the dial figure is 
divided by 60. 


How to Use the Results 


So much for the testing method and equipment. 
The simple arithmetic necessary to put the results in 
usable form are now presented. 

Deposition Rate in Ounces per Hour: Since the 
assembly was weighed before and after welding, the 
gain in weight discloses the amount of weld metal 
deposited. As this was determined in grams, the 
weight is converted to ounces by dividing by 28.35. 
Because the time was measured in minutes, dividing 
by 60 converts to hours. Of course, spatter and slag 
are removed after each pass. Thus the final calcula- 
tion becomes: 

(1) Final Assembly Weight — Original Assembly 
Weight — Weight of Deposit 
(2) Arc Time in Minutes 
60 
(3) Weight of Deposit in Ounces __ Deposition Rate in 
Arc Time in Hours ~~ Ounces per Hour 

Deposition Efficiency in Per Cent: The weight of 
weld metal deposited has already been found in cal- 
culation (1). Similarly the weight of electrodes con- 
sumed is the difference between the weights of whole 
electrodes and the corresponding stubs: 

(4) Weight of Electrodes — Weight of Stubs —Weight 
of Electrodes Consumed 
Therefore, the deposition efficiency in per cent be- 
comes: 
(5) Weight of Deposit __ Deposition Ef- 
Wt. of Electrodes Consumed ~~ ficiency in % 

Spatter Loss in Per Cent of Core: Because the 
spatter loss appears to be expressed best as per cent 
of core, it becomes necessary to determine this quan- 
tity. By weighing lengths of fully coated electrodes 
obtained by cutting off the grip ends and next re- 
moving the coating to get the weight of core, the 
per cent of core is learned. This calculation becomes: 

(6) _ Weight of Core x 100=% Core 
Wt. of Fully Coated Lengths 
The weight of the core.in the lengths actually used 
in the test is computed from the per cent of core 


= Arc Time in Hours 
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Fig. 5. Uniformity in the length of the stubs is 
measured, 


found in equation (6). Now the spatter loss in 
per cent of core is the difference between the core 
wire used and the weight of deposit divided by the 
weight of core and multiplied, as is customary, by 
100 to convert to per cent. This is shown by: 
(7) We. of Core — Wt. of Deposit x 100 _ Spatter Loss 
Weight of Core ~~ in % of Core 
Burn-off Rate in Inches per Minute: Finally the 
burn-off rate is found. Since the length of electrodes 
can be obtained as follows: 
(8) Inches of Electrodes — Inches of Stub = Inches 
of Electrodes Consumed, 
and since the arc time in minutes is known, the 
burn-off rate in inches per minute is: 
(9) Inches of Electrodes Consumed __ Burn-off Rate in 
Arc Time in Minutes “™ Inches per Min. 








Performance of Various Grades 


Now that the making and figuring of a deposition 
test has been covered, what results may be expected 
among the several American Welding Society grades? 
In Fig. 6 are illustrated the deposition rates to be 
expected. All are for the common length, type of cur- 
rent and amount of current found in general use for 


Table 4—Comparative deposition and physical prop- 
erties of leading brands of E6012 electrodes. 
(4 in. x 18 in—275 amp.—direct current—straight 
polarity—as welded) 















































Brand Brand Brand 
— a x <<’ 
Dep. rate, oz. per hr. 100.8 102.3 98.8 
Dep. efficiency, % 80.1 78.9 | 74.0 
Spatter, % of core 73 734 8.0 
Burn off, in. per min. 8.1 8.4 | 8.0 
Yield point, p.s.i. 56,750 56,000 | 60,500 
56,750 | 58,500 | 60,500 
Ultimate strength, p.s.i. 69,000 71,000 67,000 
69,250 70,000 | 66,000 
Elongation, % in 2 in.| 23.5 | 219 | 25.7 
| 250 | 219 | 20.4 
Red. of area, % 38.8 | 43.4 | 241 
43.4 44.6 | 30.2 
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Fig. 6 (left). Normal deposition rates of mild steel 
electrodes. Fig.7 (right). Normal deposition efficien- 
cies of mild steel electrodes (excluding stubs). 


the 3/16-in. diam. A difference of almost 15% exists 
between the high and low values, with the E6020 
group exhibiting the highest rate. Please remember 
that these rates are representative of average welding 
conditions with identical diameters. A vastly different 
set of values will be encountered when maximum 
currents are used. Then the substantially all mineral 
types, E6012 and E6020, outstrip the others. 
Deposition efficiencies, as depicted in Fig. 7, are 
of interest. After all, deposition efficiency repre- 
sents useful weld metal after the coating and spatter 
have been eliminated. Although the deposition eff- 
ciency of the E6020 electrodes is the poorest of the 
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Fig. 8 (left). Spatter loss found with mild steel elec- 
trodes. Fig. 9 (right). Burn-off rate found with mild 
steel electrodes. 


five reported, all welding engineers know that the 
best and cheapest weld metal is deposited by this 
group (E6030 electrodes have not been included 
because they are closely akin to the E6020 group). 
So deposition efficiency, or for that matter any other 
single attribute of an arc welding electrode, does 
not tell the whole story. 

Fig. 8 is concerned with spatter loss. Spatter 
is objectionable because it represents lost material 
and because it must be removed. Good E6012 elec- 
trodes have almost no spatter loss and this is an 
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Fig. 10. Cost of depositing 1 lb. of weld metal with 
3/16 in. grade E6010 electrodes. 
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important fact to keep in mind. Similarly E6010 
electrodes have little spatter. The other grades have 
more as shown on the graph. Another point with 
regard to spatter is that some electrodes produce ap- 
preciably more spatter as currents go up while other 
electrodes show only a slightly greater amount. 
Visual observation of the amount of spatter thrown 
out provides a simple and fairly reliable measure 
of spatter losses. 

The burn-off rates given in Fig. 9 may be useful 
in routine control work, but a measure of caution is 
suggested. Burn-off rate is an approximate measure 
of current as these rates vary among different brands 
of the same A.WS. grade and have been known to 
vary among several production lots of one brand. 
In general, the burn-off rate in any one type of elec- 
trodes is an index to the deposition rate although 
an exception will be mentioned later. 


Comparisons of Competitive Brands 


Comparison of good brands of electrodes usually 
discloses a remarkable agreement in deposition char- 
acteristics. Often a point has been made that all 
electrodes are alike regardless of make. This is a 
superficial observation except in so far as the fact 
that any product will make a weld. Differences exist 
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Fig. 11. Deposition rate as a function of electrode 
size in E6020 electrodes using direct current, reverse 
polarity. 
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Table 5—Comparative deposition and physical prop- 
erties of leading brands of E6020 electrodes 
(14 in. x 18 in—325 amp.—direct current—reverse 

polarity—as welded) 






































Brand | Brand | Brand | Brand 
— — i = 
Dep. rate, oz. per hr. | 116.3 | 108.9 | 109.3 | 128.3 
Dep. efficiency, % | 645 | 62.0 | 63.4 | 67.5 
Spatter, % of core 16.9 17.2 16.8 11.6 
Burn-off, in. per min.| 10.4 10.0 9.5 10.9 
Yield point, p.s.i. | 52,500} 52,500} 55,500| 52,500 
53,500 | 53,000} 55,500} 51,000 
Ultimate strength, p.s.i| 63,000 | 65,500| 69,500} 66,500 
| 64,000 | 65,000] 69,500 | 66,000 
Elongation, % in 2 in.) 32.1 | 20.3 | 25.8 | 30.5 
| 33.6 | 25.0] 289] 32.1 
Red. of area, % | 63.8 30.5 56.8 56.0 
62.3 | 508 | 51.9 | 55.2 
X-Ray | Excel- | Poor Fair | Excel- 
lent lent 




















in several performance qualities, but these grow 
smaller as the years go by. 

Table 4 lists rather complete data covering the 
deposition characteristics and physical properties of 
three leading E6012 electrodes. All values are rather 
close with Brand “A” presenting the best overall 
balance. 

In a like manner, Table 5 outlines the behavior 
of four products in the E6020 classification. This 
time Brand “D” is the best, notwithstanding one 
value for the yield point that is a trifle low. Burn- 
off rates correlate well with deposition rates ex- 
cept for Brands “B” and “D.” Brand “B” falls down 
with respect to ductility and X-ray soundness. Brand 
"C” is deficient in X-ray quality also. On a com- 
prehensive examination, only two of the four elec- 
trodes could be considered for adoption. 

Consistency in electrode performance is obviously 
desirable. Every manufacturer claims the peak of 





quality. The very word “quality” comes easy to the 
writer of advertising literature. But results count. 
How consistent is the product? Table 6 shows a wide 
spread in four production lots of one make pur- 
chased on the open market. This condition makes 
deposition testing by the average electrode user 
prohibitively expensive and suggests that, in the 
final analysis, the purchase of a brand known for 
uniform quality is the best way out in the long run. 

Furthermore, there are electrode features that do 
not show up in test work, but that count heavily in 
production activities. One of these is ease of 
handling. No welding engineer worthy of the name 
will let the shop welders dictate the choice of elec- 
trodes. On the other hand, no good welding engi- 
neer will select a brand without considering the 
welders’ opinions. But here the wheat must be sep- 
arated from the chaff. 

One means of doing this is the so-called “blind- 
fold” test. The welding engineer places an electrode 
in the welder’s holder and supervises enough weld- 
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Fig. 12. Deposition rate as a function of electrode 
size im general purpose electrodes usimg direct cur- 
rent, straight polarity. 
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Fig. 13. Cost of welding as a function of electrode 
51Ze. 


ing, while the welder's helmet remains down, to be 
sure that the welder actually sees a difference between 
two electrodes. It is best to compare only two types 
at a time as more tend to confuse the welder. Use 
as many electrodes of each type as are needed to 
get a clear-cut result. 

Another advantage of testing under production 
conditions is the factor of currents. Will the elec- 
trode deliver a good weld at high currents? Or is 


Table 6—Effect of different productions of same brand 
of E6020 electrodes on deposition characteristics 
(144 in. x 18 in:—325 amp.—direct current—reverse 

polarity—as welded ) 
































Lot “A” | Lot “B” | Lot“C” | Lot “D” 
Dep. rate, oz. per hr.| 113.0 | 120.4 | 100.3 | 119.2 
Dep. efficiency, % 60.2 60.8 58.4 58.7 
Spatter, % of core 22.8 21.9 24.5 24.2 
Burn off,in. per min.| 108] 115] 99| 118 
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the arc sufficiently stable at low currents? The 
answers to these questions loom large in any state- 
ment of welding costs. The high current carrying 
property leads to low costs on heavy work; the low 
current arc stability yields a similar benefit on light 
gage welding. 

Higher labor costs and wages are here to stay. 
Fig. 10 focuses attention on these items which, to 
a large extent, make up the labor and burden ac- 
counts. Therefore, the cost-wise welding engineer 
constantly reviews all factors contributing to the 
most economical application of man-hours of work. 

Deposition characteristics, even though they may 
not loom as large as some of the following items, 
should not be overlooked. But this refinement can- 
not aid costs as much as proper utilization of elec- 
trode size, of electrode type, of welding position, of 
duty factor, of fit-up and of adherence to fillet di- 
mensions. Having selected a quality electrode known 
to possess the required physical properties and sound- 
ness, one that is produced by a manufacturer who 
has demonstrated quality control and an awareness 
of the importance of balanced performance which 
includes correct deposition factors, the welding engi- 
neer is free to concentrate on the remaining elements 
influencing cost. 


Other Factors Affecting Costs 


Electrode Size: “Use the largest size electrode suited 
to the job.” This statement has been almost shouted 
from the housetops. Indeed, there is a possibility 
that the welding fraternity is tired of hearing about 
it. Since, however, there is an excellent chance that 
any production man reading this article can walk 
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Fig. 14. Effect of type of current on deposition rate 
of 4% x 18 E6020 electrodes. 


through his shop and find one or more places where 
a larger electrode ought to be used, a good scheme 
might be the placing of a tickler in his file to remind 
him to check this point regularly each month. Figs. 
11 and 12 demonstrate the speed with which 
deposition rate picks up as electrode size increases. 
And Fig. 13 translates the savings from larger elec- 
trodes into hard dollars. 
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Fig. 15. Deposition rate for 1% in. fillet joining 1 in. 
plates (direct current, straight polarity except grade 
E6010, reverse polarity). 


Type of current deserves attention, too. Where 
direct current is employed, straight polarity proves 
more economical than the reverse. Alternating cur- 
rent at the same amperage is poorest but a.c. permits 
more current to be used, cancelling out a seeming 
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Fig. 16. Deposition rate for 3/16 in. fillet joining 
Y%4 in. plates (direct current, straight polarity except 
all position electrode, reverse polarity). 


deficiency. Besides, elimination of magnetic blow 
and power saving often make a.c. more attractive 
than d.c. 

Electrode Type: A happy marriage of quality and 
productivity is found in the E6020-E6030 grades. 
The best physical properties, the soundest welds and 
the fastest rates meet here as depicted in Figs. 15 
and 16. Second in quality, but third in speed, 
are the E6010-E6011 types. Third in quality, al- 
though plenty good enough for a whole host of uses, 
and second in rate of deposit is the E6012-E6013 
species. 

Welding Position: The manufacturers of position- 
ers have put forth in very effective fashion the many 
reasons for doing welding in the flat position. Graph- 
ically, the effect on feet of completed butt weld per 
hour under normal good practice conditions is re- 
ported in Fig. 17. The most difficult welding posi- 
tion, because of awkwardness, is the overhead which 
explains the lowest productivity for this type of joint. 
Conditions improve from vertical to horizontal to 
flat and welding speed follows right along in that 
order. 






































cuts quality and profit. Keeping this in mind and 
frequently referring to data such as that in Fig. 19, 
welding departments must insist upon good fit-up. 
Here, too, ingenuity has to be exercised. Once fit-up 
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Fig. 17. Effect of welding position on speed of mak- 
ing 14 in. butt welds. 

Duty or Operating Factor: One thing that in- 
creases the cost of welding is the inability of the 
welder to keep his arc going continuously. Some- 
times low operating factors are explained as the un- 
willingness of a welder to work, but a fairer ap- 
praisal shows that he is unable to keep going more 
often than otherwise. Ingenuity on the part of weld- 
ing engineers and welding foremen will do much to 
improve the duty factor. The literature discloses the 
following typical duty factors for several classes of 
work ranging from a low of 25 to 35% for field 
welding on ships or buildings to a high of 80 to 
90% in heavy pressure vessel fabrication. Fig. 18 
points out the rapidity with which costs increase as 
the operating factor declines. 

Several approaches lead to higher duty factors. 
Sub-assemblies, wherein a steady flow of parts al- 
ready tacked together moves through the welding 
booth, have been effective. Welders’ helpers to load 
and unload jigs and fixtures conserve the effort 
of the higher skilled (and paid) welders. Moving 
conveyors geared to the welding rate keep the arc 
going. Positioners rotated at a constant speed pace 
the welders. A little study will reveal countless helps 
to permit the welder to work more continuously with- 
out overworking him. 

Fit-up: Poor fit-up is a double-edged sword that 
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Fig. 19. Cost per foot of weld as a function of fit-up. 


tolerances are established and policed rigidly, it will 
be seen that good fit-up is no more difficult to at- 
tain than sloppy fit-up. 

Adherence to Weld Dimensions: Assuming that 
good fit-up prevails, fillet welds are the types most 
likely to run oversize. At first glance, it might be 
assumed that a 5/16-in. fillet weld takes 25% longer 
than a 14-in. fillet weld. Yet the American Welding 
Society Handbook discloses a production rate of 11 ft. 
per arc hour for the 5/16-in. fillet and 17 ft. per 
arc hour for the 14-in. fillet, using a 5/32-in. E6010 
electrode. So the larger weld actually consumes 35%, 
not 25%, more time. And just that much more ma- 
terial is wasted. 

Good business practice includes regular inventory- 
ing of materials and goods on hand. Why not apply 
the same principles to welding operations? A check 
list of factors influencing welding costs can be pre- 
pared. At frequent intervals, this list can be applied 
to existing welding practices. Costs are bound to be 
lowered as a result of such periodic inventories of 
welding operations, and the usual influences of com- 
petition will spell increased business. 
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For those who still doubt it, positive scientific proof that no fire hazard 
whatever attaches to the use of solid (massive) magnesium alloys and parts. 






Do Solid Magnesium Alloys Burn? 


by LOUIS A. CARAPELLA and WILLIAM E. SHAW Atetlon institute of Industrtal Research, Pittsburgh, Pa 


HE GREATEST FACTOR curtailing the wider appli- 

cation of magnesium alloys has been the common 

misapprehension that these alloys are “highly in- 
flammable” and that products fabricated therefrom 
are potential fire hazards even at slight exposure to 
heat. This misleading and exaggerated conjecture is 
the outcome of the popular association of magnesium 
in any form with incendiary bombs and photographic 
flashlight powders containing that metal. 

Because of this deep-rooted fear, many designers 
have avoided the use of magnesium alloys for certain 
applications where they could have taken full advan- 
tage of a structural material having a remarkable 
combination of properties, such as a very high 
strength-weight ratio, outstanding machinability, and 
fine weldability. This unfortunate consequence of 
misinformation must be rectified with experimental 
evidences so that a better understanding may be 
gained about the behavior of magnesium alloys upon 
direct exposure to fires and a greater confidence may 
be had in extending the application of these alloys. 


Materials and Test Procedure 


Tests have been conducted on a number of com- 
mercial magnesium alloys to ascertain their general 
behavior upon direct exposure to fire. The procedure 
was to apply an intense flame from a torch to a small 
specimen until ignition resulted. The temperature 
was measured with a fine wire thermocouple care- 
fully imbedded in the ignition zone and a direct read- 
ing pyrometer. Evidences of metal flow were ob- 
served in all cases just prior to burning. The aver- 
age ignition temperature from a number of observa- 


The Melting and Ignition Temperatures of Some 
Magnesium Alloys 

















ae oe Approx. Ignition 
Solidus Temp. | Liquidus Temp. Temp.* 
Alloy Type F c F c F c 

Pure magnesium 1202 650 | 1202 650 1200 650 
ASTM 4 (AZ 63) 824 440 | 1130 610 1080 580 
ASTM 4 -+-0.001% B« $24 440 | 1130 610 | >1470 >800 
ASTM 8X (AZ 61X) 860 460 | 1139 615 930 500 
ASTM 11 (M2) 1193 645 | 1198 648 1200 650 
ASTM 17 (AZ 92) 815 $35 | 1105 596 840 150 
Mg + 2% Si (S 2X) | 1193 645 | 1256 600 1200 650 
Mg + 6% Al (A 6X) | 1094 590 | 1166 630 1120 610 
Commercial magne 1193 645 | 1198 648 1200 650 
sium cooking griddle 
*The estimated ac racy of these measurements set at + 25 F 


tions made on each alloy is given in the Table along 
with their respective solidus and liquidus tempera- 
tures derived from reliable sources. 











Demonstrating the difficulty of igniting a magnesium 
ingot with a gasoline blow torch. (above) 


Cooking breakfast on a magnesium griddle over gas 
burners with a full feeling of safety based on scien 


tific findings. (below) 






































A comparison between the ignition and melting 
temperatures for the magnesium alloys under con- 
sideration shows that melting is positively a pre- 
requisite for burning. (Of course, with suitable pro- 
tection, melting may occur without burning. This 
condition is experienced commercially during alloy- 
making, torch- and arc-welding operations. ) 

In other words, solid magnesium alloys do not 
burn. 

Of supplemental importance is the fact that the 
presence of only 0.001 % Be retarded the burning 
of the ASTM 4 magnesium alloy in a molten condi- 
tion. A very tenacious film appeared to be formed 
upon heating the alloy which protected the molten 
metal. Burning occurred only at very high tempera- 
tures (see Table). Calcium, around 0.05%, is 
claimed to have similar retarding effect on the burn- 
ing of magnesium alloys. 


Further Considerations 


Often reported is the fire test conducted on a gaso- 
line tank made from a magnesium alloy. The gaso- 
line was ignited by burning a hole in the tank with 
a torch. It burned completely without any damage 
to the tank. The failure of the tank to ignite was 
due to the relatively high thermal conductivity of 
magnesium alloys. Massive magnesium objects are 
difficult to ignite completely because of large heat 
requirements for melting. For this reason thermite 


ig ae ion and calibration of a useful device for rapidly estimat- _ ‘ 
ing photographic exposures in mtallogrophic testing ond inspection. 








reactions with exceedingly high temperatures are 
needed to ignite magnesium incendiary bombs. 

In the case of fine magnesium dusts, however, the 
ignition temperature is easily attained owing to the 
comparatively small amount of heat that is required 
to melt the individual particles. The generated heat 
causes the fire to propagate readily from one particle 
to another. Methods for extinguishing magnesium 
fires are weil established. Good housekeeping prac- 
tices in shops where magnesium dusts, turnings, and 
sawings are forever present will reduce hazards to 
fires. [See, for example, the article “Preventing and 
Extinguishing Magnesium Fires” in METALS AND 
ALLoys for May, 1943.] 

To summarize, therefore: From experiments con- 
ducted on a number of commercial magnesium alloys, 
it has been demonstrated that solid magnesium alloys 
do not burn. Actually, burning necessitates melting. 
With suitable protection, melting may occur with- 
out burning. Commercially, this fact is experienced 
in alloy-making, torch- and arc-welding operations. 

Owing to the relatively high heat conductivity, 
massive magnesium alloys are very difficult to ignite. 
Magnesium dusts, like dusts from certain other metals, 
are easily burned because of the comparatively small 
amount of heat required to attain the ignition point. 

The presence of 0.001% Be retards burning. Small 
amounts of calcium metal (around 0.05%) are said 
to have the same retarding effect. 





A Photoelectric Exposure Meter 


for Metallography 


by A. J. BRUNNER 


common practice in most branches of the photo- 

graphic field. Photomicroscopy, however, is the 
exception. There is a definite need for an exposure 
meter in the metallographic microscope, due to the 
variables which are encountered such as films and 
plates with different emulsion speeds, age and varia- 
tion of the light source, variable magnification, and 
the shade of the etch on the metallurgical specimen. 
All of these factors are corrected in a recently devised 
instrument where the illumination is measured at the 
film plane. By using such standard equipment as can 
be found in a laboratory, it is possible to construct an 
entirely satisfactory exposure meter. 

The instrument was constructed by using a General 


T= USE OF AN EXPOSURE METER has become 
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Research Laboratories, Armstrong Cork Co., Lancaster, Pa. 


Electric barrier layer type photocell, Cat. No. 8X565, 
and a Rubicon galvanometer, Cat. No. 3403HH, with 
a sensitivity of 0.0005 microamperes and a resistance 
of 1005 ohms. Any other photocell and galvanometer 
may be used, provided the photocell has the proper 
sensitivity and the galvanometer is a highly sensitive 
instrument. 

The construction of the instrument is relatively 
simple. The photocell is connected dire. tly to the gal- 
vanometer, with a small switch in the circuit to pre- 
vent damage to the galvanometer suspension when 
daylight illumination moves the galvanometer off 
scale. The photocell is mounted in a cardboard slide 
which fits into the camera in place of the ground glass. 

In case the plate holder is of another type, such as 
on conventional cameras, a special cell holder must be 
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The exposure meter as it appears in the laboratory. 


constructed. The only requirements are that it be 
light tight, approximately in the plane of the film, and 
in the axis of the microscope eyepiece. The focus of 
the image is not important since the cell measures the 
over-all illumination from the microscope eyepiece. 
In order to increase the illumination through the in- 
strument it is necessary to disengage the green filter 
from the microscope while taking a measurement 
with the exposure meter. 


Evaluating the Exposure 


The evaluation of the photographic exposure is 
determined from a calibration curve. A curve must be 
obtained for each combination of photocell, galvan- 
ometer, plate or film emulsion, and photographer de- 
veloper. The calibration of the exposure curve may 
offer some difficulty. The simplest method is to take 
photographs of various metal structures at different 
magnifications over a period of time. Whenever a 
satisfactory negative is taken, the galvanometer deflec- 
tion and exposure time are plotted on log-log paper. 
Enough of these plotted points enable one to draw a 
straight line through them and determine the working 
curve. 

If the laboratory possesses a photographic densi- 
tometer, the problem is simplified. The use of the 
densitometer enables one to determine the calibration 
curve in one day instead of several weeks. First, it is 
necessary to prepare a step wedge negative of an 
actual metal structure such as ferrite in low carbon 
steel. The step wedge negative is prepared by expos- 
ing small sections of the plate by pulling the slide a 
small amount for each exposure. Exposures of 4, 2, 1, 
and 1 sec. produce a step wedge negative with strip 
exposed a total of 1, 2, 4, and 8 secs. From this nega- 
tive, one measures the density on the densitometer 
and determines the density-log exposure curve on 
semi-log paper. It is always necessary to measure the 
same part of each structure, such as ferrite in low 
carbon steel, in order to obtain consistent results. The 
ideal exposure is determined visually from the step 
wedge negative, and the point marked on the density- 
log exposure curve as the “ideal exposure.” 

It is now necessary to prepare a series of negatives 
of the same metal structure taken with varying bright- 
ness on the film plane. This can be accomplished by 
varying the magnification and changing the iris on the 
microscope. These negatives should be taken so that 
the measured density is fairly close to the “ideal ex- 
posure.” The density, however, need not match that 
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of the “ideal exposure” as a correction can be made 
from the density-log exposure curve. 

The method of correcting the exposure time is a 
simple analytical procedure. The ideal density and the 
measured density are converted to opacity values by 
the relation:* 

Density = logio opacity 
or 
Opacity = antilog density 
Opacity of ideal exposure 
Opacity of measured exposure 





Opacity ratio= 


Corrected exposure = opacity ratio X measured exposure. 


This process is repeated for each of the test negatives 
and the corrected exposures are then plotted against 
the galvanometer deflections on log-log paper to give 
the final calibration curve. 


Scope and Limitations 


The exposure meter gives correct readings for al- 
most all structures encountered in metallography. 
However, there are certain limitations to the instru- 
ment. Unetched samples, such as inclusions in steel 
result in a galvanometer reading that is off scale. It is 
impossible to use the instrument to give a correct 
reading on the edge of the metallurgical specimen, 
since not all of the light is reflected back to the photo- 
cell. And finally, the instrument will only give the 
correct readings for the film or plate emulsion for 
which it was calibrated. 


Reference 
‘**The Densitometer in Color Photography"—Phototechnique, Sept. 1940. 
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Fig. 1. 


monia cylinders placed vertically to feed as gas, and the furnace. (Courtesy: 





A carbo-nitriding apparatus (left to right), charcoal gas generator, stack of am- 


Holcroft GC 0.) 


Ammonia for Processing Metals 


by E. R. WOODWARD and R. J. QUINN 


HE USE OF AMMONIA in the metal industries, 

both as a furnace atmosphere and as a source of 

pure hydrogen, has expanded greatly since Pearl 
Harbor. 

Nitriding and dry cyaniding (or carbo-nitriding ) 
use anhydrous ammonia as such. In these processes, 
the conditions in the furnace are controlled to pro- 
duce the required proportion of dissociation. In 
other processes, such as bright annealing, nitriding 
of stainless steel, and sintering of powdered metals, 


The Mathieson Alkali Works (Inc.), New York 


dissociation of ammonia must be carried out before 
the gases enter the furnace. 

Where hydrogen is required, as in welding, anhy- 
drous ammonia yields a purer gas upon dissociation 
than is obtained from other sources. Dissociated am- 
monia may also be burned in the gas converter to 
produce 99.5% pure nitrogen. 

Liquefied anhydrous ammonia is a colorless, mobile 
liquid which boils at —28 F. (—33.35 C.) under at- 
mospheric pressure. Its density is 0.6819, When the 
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liquid is cooled to —107.86 F. (—77.7 C.), it solidi- 
fies to a white crystalline mass. 

Ammonia is a very stable compound under normal 
conditions. At excessive temperatures (in the order 
of 1,000 F.), it dissociates to produce nitrogen and 
hydrogen. The gas will not support combustion but 
air containing from 16 to 27% of ammonia can be 
exploded by sparking. 

The common metals are not affected by dry am- 
monia. Moist ammonia will not corrode iron or 
steel but will rapidly react with copper, brass, zinc, 
aluminum and many alloys, especially those contain- 
ing copper. 

Ammonia is very soluble in water, reacting to form 
ammonium hydroxide. At 32 F. one volume of water 
will dissolve 1,150 volumes of ammonia or, on a 
weight basis, 47.3% of ammonia. 


Dissociated Ammonia 


The particular advantages of ammonia for many 
special industrial applications are its purity, the ab- 
sence of moisture, ease of dissociation, and economy. 

The cracking equipment, or ammonia dissociator, 
when operated at rated capacity, gives 99.5% dis- 
sociation, of which 25% by volume is nitrogen and 
75% hydrogen. If pure nitrogen is required, the 
hydrogen may be burned and condensed out as water. 
(See Fig. 2) 

The economy involved in using anhydrous ammo- 
nia as a source of pure hydrogen is apparent when it 
is considered that 100 Ib. of ammonia, when dissoci- 
ated, yield 4,500 cu. ft. of mixed gases of which ap- 
proximately 3,400 cu. ft. is hydrogen. The cost of 
these cracked gases is said to be approximately $3.75 
per 1,000 cu. ft., based on an ammonia price of 16c 
per lb. Since hydrogen is normally purchased in 200- 
cu. ft. pressure cylinders, 17 cylinders of hydrogen 
must be transported and handled to supply the quan- 
tity of hydrogen produced by one 100-Ib. cylinder of 
anhydrous ammonia. 

Moisture in the furnace atmosphere causes decar- 
burization as the result of reactions such as: 


FesC + 2H: — 3Fe + CH, 


This fact has led to the practice of testing metal- 
treating furnace atmospheres by measuring the dew 
point of the exit gas. A sample of the gas is drawn 
into a chamber containing a mirror, a cooling device 
and a potentiometric temperature indicator. The 
temperature at which moisture is deposited on the 
mirror (the dew point) is related to the moisture 
content of the gas, as indicated by Table 1. 

In commercial practice, it is found that the fur- 
mace atmosphere is reasonably dry when the dew 
point is below —50 F. Refrigeration grade anhydrous 
ammonia meets a moisture specification of 0.01% 
H;0 by volume, and actual tests usually show a much 
lower moisture content. It is confusing to speak of 
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Table 1—Moisture Content or Dew Point of the Gas 











ood MOISTURE CONTENT 
Dew Point, (ata pressure of 1 atmos) or 14.7 p.s.i. 
Temp. | 

¥. Lb. per Milligrams Per Cent 
| 1000 Cu. Ft. per Liter by Vol. 

-28 0.0210 0.336 0.0368 
-30 0.0189 0.303 0.0329 
“3 0.0170 0.272 0.0294 
-34 0.0153 0.245 0.0264 
-36 0.0137 0.220 0.0235 
-38 0.0123 0.197 0.0210 
~-40 0.0111 0.178 0.0189 
-42 0.0101 0.162 0.0171 
~44 0.0092 0.147 0.0155 
—46 0.0083 0.133 0.0139 
-48 0.0075 0.120 0.0125 
-50 0.0067 0.107 0.0112 
~$2 0.0060 0.096 0.0099 
-54 0.0053 0.085 0.0087 
-56 0.0046 0.075 0.0076 
-58 0.0040 0.064 0.0065 
-60 0.0034 0.054 0.0055 
-65 0.0025 0.040 0.0040 
-70 0.0018 0.029 0.0028 
19 0.0013 0.021 0.0020 




















the “dew point” of such ammonia, since anhydrous 
ammonia is a liquid below —28 F. When dissociated. 
however, anhydrous ammonia meeting the above 
specifications gives a gas mixture with a dew point 
below —5O F. and is therefore entirely suitable for 
use in metal-treating operations. 


Case Hardening Processes: Nitriding 


The nitriding process is based upon the discovery, 
about 20 yr. ago, that the introduction of nitrogen 
into the surface layers of certain steels, at elevated 
temperatures, produces a surface much harder than 
that obtained by ordinary case hardening methods. 
It has been suggested that the nitrogen combines 
with metals in the steel (chromium, molybdenum, 
vanadium) to form practically non-diffusible com- 
pounds, which are precipitated as fine particles. 

While nitrided surfaces are harder than those pro- 
duced by older methods of case hardening, the depth 
of the case is much less. The initial hardness is more 
stable, however, being unaffected up to the nitriding 
temperature. Nitrided steels also have fatigue prop- 
erties superior to case hardened steel. Surface defects 
have less tendency to cause failure, since failure takes 
place not on the surface but at the juncture of the 
case and the core?. 

Because the steel is not heated above the critical 
point in nitriding, it does not need quenching, and 
therefore does not exhibit deformation and growth. 
Subsequent machining, scaling or cleaning is thus 
eliminated. Special alloy steels are used for nitriding. 
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Table 2.—Analyses of Special Alloy Steels for Nitriding 

















Type | Carbon Manganese | Sulphur | Chromium | Aluminum |Molybdenum| Nickel 
| SNE ee 0.20-0.30 | 0.40-0.60 0.040 max. 0.90-1.40 | 0.90- 1.40 0.15 - 0.25 —— 
0 RS eee eer ene 0.30-0.40 | 0.40-0.60 0.040 max. 0.90 - 1.40 | 0.90-1.40 0.15 - 0.25 a 
PN ES ciecevesncien 0.38 - 0.45 0.40 - 0.60 0.040 max. 1.40 - 1.80 0.95 - 1.30 0.30 - 0.45 —— 

(Aircraft specification) 
ites aececsiiedacee 0.50-0.60 | 0.40-0.60 0.040 max. 0.90- 1.40 | 0.90-1.40 | 0.15-0.25 — 
CRUD aca cauickdiasesanvoqeiasest 0.25 - 0.35 0.40 - 0.60 0.040 max. —_—— 1.00 - 1.50 | 0.60 - 1.00 — 
a aa A be 0.30-0.40 | 0.40-0.60 | 0.15-0.25 0.90 - 1.40 | 0.90- 1.40 | 0.15 - 0.25 — 
(or selenium ) 
Be i dsance ote caduncasmeianos | 0.20 - 0.30 0.40 - 0.70 0.040 max. 1.00 - 1.30 1.10 - 1.40 0.20-0.30 | 3.25 - 3.75 

















Note: Phosphorus 0.040 max. and Silicon 0.30 max. in all. 


The typical analyses of such steels are listed in 
Table 2?. 

The nitrided cases become extremely abrasion-re- 
sistant and often reach 1,100 Vickers Brinell in hard- 
ness. The nitriding process requires accurate temper- 
ature control, temperatures varying from 850 to 
1,200 F. Low temperatures produce a thin, hard 
case; higher temperatures produce a deeper but softer 
case. The depth of the case also varies with the length 
of the nitriding cycle, which may range from 20 to 
100 hr. For chromium-aluminum-molybdenum steels, 


monia is allowed to flow until the container holding 
the metal parts has cooled to about 400 F. When 
high core hardness is required, special steels are used. 
The analyses and nitriding results of such steels are 
given* in Tables 3 and 4. 

Considerable ammonia may be saved by nitriding 
at high dissociations. Very little change occurs in 
depth hardness within the range of 15 to 65% am- 
monia dissociation. 

One investigator® states that, by first nitriding at 
30% dissociation, the dissociation can then be al- 





























Table 3—Composition of Some Nitriding Steels 

Steel C Mn | Ni Co Cr Mo WwW Vv Si Al 
1D xincitonianens 0.53 0.34 — |— 3.65 0.51 _ 0.74 | — — 
ee 1.50 _ — | — 12.11 0.94 ons 094 | — one 
| 1.33 0.28 | 0.55 | 3.08 13.31 0.81 — -_ = on 
ane 0.77 0.24 — — 3.83 8.63 1.35 imam ij _ 
- RE 1.20-130] — — | — | 100-125 | — | 475-5.25 | 0.15-0.25 [ - | — 
eee 1.04 _ —_|i— 1.25 1.33 0.51 025 |; — | — 
- ree 0.37 0.34 | 023 | — 4.92 1.32 on 0.44 106 | — 
poe 0.25 0.55 | 354 | — | Lill 0.30 -- — | — | 130 

(Nitraloy) | 














a 50-hr. cycle will give approximately 0.015 in. case, 
of which 0.005 to 0.007 in. exceeds 900 Vickers 
Brinell in hardness. With a 100-hr. cycle, the case 
depth is approximately 0.030 in., with 0.010 to 0.012 
in. in excess of 900 Vickers Brinell hardness. One 
investigator found that the brittleness of ordinary 
nitrided cases may be almost completely eliminated 
by heating the article above 1,100 F., but below the 
lower critical point, for periods up to one hour’. 
Upon completion of the nitriding cycle, the am- 


lowed to increase as high as 85% without sacrifice 
in case depth and with practically no white layer. 
The saving in ammonia is summarized in Table 5. 

Nitriding furnaces are of three general types: 
Continuous, semi-continuous and batch. The con- 
tinuous nitriding furnace is illustrated by the pusher- 
tray type. For semi-continuous nitriding®, the bell- 
type furnace is often used (Fig. 3). The material is 
enclosed in a sealed unit over which fits the movable 
heating chamber. When the heating cycle is com- 


Table 4.—Nitriding Results with the Steels in Table 3 
































Steel | Nitriding N itriding Vickers Hardness, Depth of Core Hardness, 
temp., F. time, hr. 10 kg. load case, in. Rockwell “C 
nee | 975 72 975 0.018 47 
_ peers 1000 48 1150 0.012 59 
taco | 1000 72 970 0.012 50 
PEE 1000 72 1400 0.015 63 
 aaee | 1000 48 925 0.008 56 
ie | 1000 48 975 0.018 47 
ee 900 48 1100 0.014 43 
ae 975 35 1064 0.016 44 
(Nitraloy) 
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Fig. 2. A 1000 C.F.H. ammonia dissociator. (Courtesy. 
The Drever Co.) 


pleted, the heating chamber is removed to the next 
unit while the cooling cycle takes place in the first. 

For batch operations, the load is carried in a suit- 
able container which is lowered into the work space. 
Ammonia is circulated through this chamber until 
the operation is completed; then compressed air is 
blown in to cool the furnace quickly. This type of 
operation, best suited for small parts, has the ad- 
vantages of rapid heating and cooling and of easy 
adjustability to different conditions. It may be illus- 
trated by the mass production of nitrided tank tractor 
pins, carried out in Lindberg Engineering Co. Cy- 
clone nitriding furnaces, equipped with alloy retorts 
38 in. in diameter and 54 in. deep. Loads of 12,000 
lb., containing 10,000 pins, are being nitrided to a 
depth of 0.025 to 0.039 in. In a period of about six 
months, over 300,000 pins were nitrided without the 
loss of a single pin. (Figs. 6 and 7) 


Dry Cyaniding 


Dry cyaniding, carbo-nitriding or nicarbing, is a 
combination of the continuous processes of nitriding 
and gas carburizing. The carbo-nitrided case has ap- 
proximately the same corrosion resistance as the 
nitrided case, while comparing favorably in hardness 
with the carburized case. The effect of ammonia on 
the carburizing reaction is very marked, permitting 
carburization at lower temperatures than usual. 

The process is carried out in furnaces (Figs. 1 and 
5) similar to the types used for continuous gas car- 
burizing, but the furnace atmosphere is a combina- 
tion of carburizing gases and ammonia. This method 
of operation makes it possible to produce on steel 
parts a surface case of controlled nitride and carbide 
content. 

For duplicating the usual cyanide case, general 
practice is to add a very small amount of ammonia 
gas to an atmosphere suitable for light case carburiz- 
ing at hardening temperatures. This procedure usually 
gives a higher carbon content than is obtained from 
a cyanide bath, and for this reason straight carbon 
steels may be oil quenched to full file hardness. By 
control of the ammonia addition, the outer part of 
the case can be varied from an almost full martensitic 







































structure to one which is almost entirely austenitic. 
The latter is very resistant to corrosion. 
Air-hardening properties are imparted to straight 
carbon or low alloy steel parts by increasing the 
amount of ammonia. This variation in the process 
has been applied to parts which distort on quenching. 
It is in commercial use now in continuous furnaces 
ranging from 300 to 2,000 Ib. per hr. capacity, on 


Table 5.—Savings in Ammonia vs. % Dissociation 











| 

4 

Per Cent | 

Dissocia- Analysis of Exit Gas, a 

tion of Per Cent by Volume Wasted r 

Ammonia 

NH; Nz He 

15 85.0 3.75 11.25 91.9 ( 

30 70.0 7.5 | 22.5 82.3 ; 
45 | 55.0 11.25 | 33.75 71.0 
65 35.0 16.25 | 48.75 51.9 
85 15.0 21.25 63.75 26.1 














parts ranging from light adding machine stampings 
and cylinder liners to forgings with a section of over ” 
1 in. 

One firm engaged in this operation states that small 
parts, handled in baskets through radiant-tube fired 
continuous furnaces, equipped with fans for atmos- 
phere circulation, and quenched in oil, show operat- 
ing costs of about one-half the cost of liquid cyanid- 
ing. The cost on parts hardened without quenching 
is higher but is much less than the cost of straighten- 
ing parts distorted in the quench and usually less 
than the cost of local cyaniding. 

Ammonia has been used in conjunction with a va- | 
riety of carburizing gases‘. A great range of prop- 5 
erties can be produced by slight variations in furnace . 
conditions. For example, the accompanying chart 
(Fig. 6) shows the range of case compositions which 
have been produced on S.A.E. 1020 steel at 1,450 F. 
by varying the carburizing gases and the proportions 
of ammonia used in conjunction with these gases. 

Roller bearing parts are treated* to file-turning 
surface hardness in a gas mixture of nine parts am- 
monia gas to one part of natural gas propane, total 
gas flow of 82 cu. ft. per hr. A case depth of 0.001 
to 0.003 in. is secured in a 14-min. cycle, the depth 


Fig. 3. A Westinghouse bell type nitriding furnace. 
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Fig. 4. Cutaway view of a nitriding furnace for batch 
operations, showing circulation of ammonia gas with- 
in the furnace. (Courtesy: Leeds & Northrup Co.) 


depending on the size of the part. Case depth is 
0.003 to 0.005 in. for a 24-min. cycle; 0.008 to 0.012 
in. for a 75-min. cycle. 

Bearing races and split rings of S.A.E. 1060 steel 
are processed to required hardness and metal struc- 
ture in a gas mixture containing 16 cu. ft. of ammo- 
nia and 26 cu. ft. of natural gas propane per hour. 
The cycle varies from 45 to 75 min., depending on 
the size of the work. 

S.A.E. 1015 processing rings are treated to a mini- 
mum depth of 0.035 in. in a more ammoniated gas 
atmosphere, 77 cu. ft. of ammonia and 32 cu. ft. of 
natural gas propane per hour. A 4-hr. cycle is re- 
quired for this heavy case on the low carbon steel. 


Nitriding Stainless Steels 


In the surface hardening of stainless steels, the 
outer layer of the metal is impregnated with nitro- 
gen, presumably in the form of nitrides, to a depth 
that varies with the type of steel and the time that 
it is under treatment. It is found that in general a 
depth of 0.008 to 0.030 in. will suffice for most 
purposes. 

After the material is nitrided, its physical char- 
acteristics in respect to tensile strength, elongation, 
yield point, impact value and reduction of area re- 
main approximately the same as in the original ma- 
terial but its surface hardness is increased, sometimes 
up to 1,050 Vickers Brinell. 

The process is carried out at approximately 1,000 
to 1,100 F. in furnaces of orthodox types. A muffle 


that can be made entirely gas-tight is used and the 
processing gas is let in and out in the usual manner 
of nitriding. Gas pressure within the muffle is kept 
approximately constant throughout the process. 

The furnace gas is derived from anhydrous am- 
monia and is used in two states. During the pre- 
liminary part of the cycle the ammonia vapor is dis- 
sociated, and after purification and activation it is 
admitted to the nitriding chamber to sweep out ail 
traces of air that may be present. 

After this preliminary purging, ammonia vapor, 
which has first been ionized in a silent electrical dis- 
charge, is admitted to the nitriding chamber. In 
the actual nitriding process, ammonia gas is partly 
dissociated, the nitrogen is absorbed by the mate- 
rial, and the hydrogen that is released passes out of 
the muffle with the undissociated gas. The essential 
feature of the process is the ionization of the gas 
before admittance to the nitriding chamber. 


Bright Annealing 


The purpose of annealing metal is to remove in- 
ternal stresses, to induce softness or to refine the 


Fig. 5. Discharge end of a continuous belt-type fur- 

nace for dry cyaniding. After heating in the furnace, 

the parts are allowed to cool gradually in a rich am- 

moniated carbon-gas atmosphere. (Courtesy: Ameri- 
can Gas Furnace Co.) 


crystalline structure of the metal. This process re- 
duces brittleness, increases flexibility, strength and 
toughness. 

The heating of metals in an atmosphere contain- 
ing oxygen results in a layer of surface oxide, or 
scale, which must be removed by pickling, sand- 
blasting or buffing. This extra operation may be 
eliminated by heating and cooling the metal in an 
inert or reducing atmosphere. By this means, the 
resultant product comes out of the furnace with a 
bright untarnished finish, thus giving the process 
the title of “bright annealing.” (Fig. 7.) 

Pure hydrogen is used successfully for the bright 
annealing or normalizing of steel parts, its chief de- 
fect being its high cost. As an alternative and 
cheaper source of reducing atmosphere, dissociated 
ammonia gas is well suited for certain types of work. 
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Fig. 6. Range of carbide-nitride cases produced on 

S.A.E. 1020 steel by varying carburizing gases and 

proportions of ammonia used in conjunction with 
them. 


In fact, for many metallurgical operations, the pres- 
ence of a proportion of inert nitrogen is advan- 
tageous. 

Although controlled atmospheres will protect the 
surface of the metal against oxidation, it is some- 
times necessary to clean the metal surface of dis- 
coloration caused by pre-oxidation during earlier 
handling. 

In the annealing of high-carbon steel, such as razor 
blade, file blade and hacksaw blade stock, surface 
decarburization may be prevented by protecting the 
surface from oxidation. 

The principle of bright annealing is applicable to 
the heat-treating of both ferrous and non-ferrous 
metals. Where surface finish and uniformity of 
product have been of special importance, bright an- 
nealing has been successfully used in the case of 
rolled sheets, low carbon wire rod and coils of strip 
and tin plate. 

The uniformity of temperature in these furnaces 
eliminates re-anneals due to hard coils, lack of uni- 
formity and sticking. By using dissociated am- 
monia, re-annealing for off-color coils has also been 
eliminated and treating costs substantially lowered. 

A high tensile strength is imparted to wire made 
from tungsten or molybdenum, it is reported, if the 
wire is annealed in an atmosphere of dissociated 
ammonia; also that high and low temperature an- 
nealing of all types of wire is being successfully ac- 
complished with dissociated ammonia. 


Copper Brazing 


This process is said to “weld” iron or steel with- 
out flame or arc. The parts to be welded are as- 
sembled by a snug fit, either by inserting one part 
into the other or by spot-welding or pinning the 
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parts together. Copper wire or paste is applied at 
the joints, and the assemblies are loaded on to cars 
which are automatically elevated into the hydrogen- 
filled heating zone. The best gas to produce a re- 
ducing atmosphere within copper brazing furnaces 
is pure dry hydrogen, but it has been found more 
economical to use dissociated ammonia. 

The hydrogen atmosphere completely reduces all 
oxides, scale and other foreign matter on the sur-. 
face of the parts and provides chemically clean sur- 
faces for the welds. 

In the heating zone the parts are gradually brought 
up to a maximum temperature of 2,100 F. The 
copper is melted and drawn by capillary action both 
upward and downward into the seam. It is claimed 
that this is not a soldering or pasting operation but 
that the copper and iron are actually alloyed together, 
some of the copper going into solution in the iron 
and some of the iron dissolving in the copper. 

The copper-iron alloy bond thus formed is stronger 
than the steel itself, as has been demonstrated by 
tensile, compression, shearing and bursting tests. In 
one case, a steel tank assembled from a length of 
tubing, two stamped end plates and a screw machine 
threaded fitting, with all joints hydrogen-welded, 
burst at 22,000 Ib. hydraulic pressure, although 
there was no failure of the hydrogen welded seam 
at any point. 

Copper-hydrogen welding or copper brazing 1s 
carried out on a quantity production basis. At nor- 
mal operating speeds the furnace discharges a car 
of welded parts every four minutes and it is capable 
of 24-hr. per day operation. 

The process finds one of its most important uses 
in the manufacture of such enclosed parts as tanks, 
floats and headers. Simple and inexpensive parts 
may be welded into intricate assemblies in one pass- 
age through the furnace. 


Powder Metallurgy 


The fundamental process of powder metallurgy 
is sintering, or the bonding of solid bodies by the 
application of pressure and heat. The metal powder 
is poured into a mold or die and compressed and a 
solid briquette is formed, presumably as the result 
of atomic action’. 

In a few instances, some metal powders may be 
compressed under pressures as low as 10,000 pss.i. 
More common pressures used for copper and bronze 
range from 40,000 to 60,000 p.s.i., and it is general 
practice to compact iron and steel powders at from 
60,000 to 100,000 p.s.i. The tendency now is 
toward even higher pressures". 

After the powder has been compressed to give 
what is known as the green briquette, it is usually 
heat treated. Commercial bronze powders are heated 
to about 1,500 F., iron to 1,900 F., steels to 2,300 F. 
Exceptional products may require heating as high 
as 2,600 F., while briquettes to be employed in 
catalytic chambers may not have to be heated at all. 

The sintering temperature is below the melting 
point of the metal. Such a procedure therefore makes 
it possible to work with metals whose melting point 
is too high for conventional handling and to pro- 
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duce solid ingots from two or more metals which 
could not be alloyed by fusion. 

The metal powders and porous briquettes offer 
a larger surtace area than ordinary metal parts, in- 
creasing the importance of the furnace atmosphere. 
The sintering atmosphere must avoid the production 
of undesirabie surface films and must remove such 
films if they already exist. While hydrogen is an 
excellent atmosphere for this purpose, it is too ex- 
pensive for most commercial sintering operations. 
Dissociated ammonia may be used as a high hydrogen 
atmosphere or it may be burned in the gas converter 
to give a commercially pure nitrogen atmosphere’. 


Welding Processes 


In the hydrogen welding processes, when the 
user’s total demand for hydrogen averages 50 cu. ft. 
per hr, or more, the use of dissociated ammonia 
shows substantial savings. 


Atomic Hydrogen Arc Welding 

In atomic hydrogen arc welding, an exceedingly 
high temperature (about 4,000 C.) is obtained by 
striking an arc between two tungsten electrodes and 
blowing a stream of hydrogen gas or cracked am- 
monia through the arc core. 

The hydrogen prevents the formation of oxides 
and also removes any oxide existing on the surface 
of the metal. It is therefore claimed that such welds 
are unusually ductile, strong and smooth in appear- 
ance, with a deposit which is uniform, dense and 
free from pinholes. 

The process can be used for almost any light 
gage steel work and is particularly suitable for weld- 
ing stainless and other alloy steels. It can be applied 
to thin sections of cast iron, to nickel, nickel- 
chromium alloys and Monel metal. Carbon steels 
with a carbon content as high as 1.25% have been 
successfully welded by the atomic hydrogen process, 
decarburization being prevented by the protective 
atmosphere. The process may also be applied to cop- 





per, brass, bronze and aluminum. It is reported that 
brass can be satisfactorily welded if it contains less 
than 40% Zn. For both bronze and brass the use 
of a borax flux is recommended. Good welds of 
aluminum (and duralumin) have been made on 
sheets as thin as 24 gage. 

Useful applications of atomic-hydrogen arc weld- 
ing include the joining of steel strip ends from a 
continuous mill, the repairing of dies, and the weld- 
ing of permanent molds. 


Oxy-Hydrogen Arc Welding 

The oxy-hydrogen welding process is also known 
as “lead burning.” The edges of lead sheets are 
butted or lapped; then they are fluxed and allowed 
to flow together. No solder is used. When a filler 
metal is required to fill and reinforce, commercially 
pure lead is used. The term “lead-burning” is there- 
fore a misnomer. The lead is not burned, but is 
fusion-welded with the torch, as are other metals. 

The temperature required for lead welding is rela- 
tively low, being of the order of 610 to 625 F. 
against 2,000 F. to 2,700 F. for cast iron and steel 
respectively. Hydrogen or city gas is therefore used 
in preference to acetylene on the lighter weights 
of sheet lead. 

Different varieties of metals may be used. Pure 
lead or tellurium lead is commonly employed in 
the chemical industry. Antimonial lead and small 
amounts of pure lead are used in storage battery 
manufacture, while antimonial or stannous lead is 
used in plumbing. 
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Fig. 7. Feeding end of furnace for bright annealing stainless tubing. (Courtesy: The Drever Co.) 
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Parts made from free-machining open-hearth bar steels are readily carburized for wear resisting applications. 
Here is shown a battery of rotary carburizing furnaces for roller bearing parts. 


Free-Machining Open-Hearth Bar Steels 


Harvey, Ill. 


BY THE METALLURGICAL STAFF BLISS & LAUGHLIN, INC. 


official listing of free-cutting open-hearth bar steels 
covers 21 different grades ranging from C-1108 
to C-1144 and including C-1217. Of these, all but 
four—C-1132, C-1137, C-1141 and C-1144—may be 
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termed low-carbon. From the 12 low carbon grades 
the cold-finished bar steel industry has selected the 
six shown in Table I as standard grades, considering 
that such selection eliminates some unnecessary over- 
lapping of chemistry ranges, and adequately fulfills 








| 
| 


the needs of cold-finished bar steel users. Only the 
three grades, C-1115, C-1117 and C-1118, have been 
adopted by the Society of Automotive Engineers as 
SAE standards. 

These steels are commonly made by the basic open- 
hearth process; however, variations in this practice 
are being employed such as duplexing from Bes- 
semer converters to open-hearth furnaces. When in- 
tended for cold drawing and subsequent automatic 
screw machine use, such steels are generally made low 
silicon, coarse-grain practice. For carburizing, heats 
made by fine-grain practice—killed steel—are pre- 
ferable, since more uniform and satisfactory response 
to case hardening is obtained; however, some ma- 
chinability is sacrificed when compared to coarse- 
grained steels. 

Compared to the Bessemer method of steel manu- 
facture, the open-hearth furnace, on the average, pro- 
duces much larger heats (average around 100 to 110 
tons), and allows more time for careful control and 
“shaping up” of the molten charge. Practically all 
impurities in the charge can be eliminated to a de- 
sirable minimum, including phosphorus which is not 
removed in the acid Bessemer. Proper additions to 
meet the required analysis can then be made to the 
bath in the furnace at the correct time interval before 
tapping, or to the ladle during teeming. By means 
of slag control, special additions, and proper tem- 
perature regulation, a variety of properties and char- 
acteristics is available, which allows considerable se- 
lection in fitting the steel to the application. 

The open-hearth screw stocks are all sulphurized, 
C-1217 being phosphorized in addition. Such steels 
cannot be sold to a guaranteed bar check analysis for 
sulphur (or for phosphorus in C-1217) because of 
the characteristic of sulphur (and phosphorus) to 
become more segregated than the other elements, 
during metal solidification in the molds. Consequent- 
ly, individual sulphur determinations (and _phos- 
phorus determinations in C-1217) may check several 
points away from the reported ladle analysis. Aver- 
aging of a group of determinations, however, will 
ordinarily give a result approximating the reported 
ladle analysis of the heat. 

Copper, nickel, and molybdenum can be diluted 
but not eliminated in the open-hearth practice. Care- 
ful control of scrap additions to the charge must 
therefore be exercised, since excessive residual alloy 
content in these steels often results in inferior ma- 
chining properties. 


Machinability 


Machinability ratings of these steels compared to 
B-1112 as 100% machinable are shown in Table II. 





The machinability of modern free-cutting cold-fin- 
ished bar steels is a vital factor in their use. 


In many instances where design of part and type of 
tooling are relatively simple, speeds considerably 
greater than those indicated may be employed. 

Good machinability in these grades is due chiefly 
to their sulphur content. As with Bessemer screw 
stocks, sulphur in the form of manganese sulphides 
is distributed throughout the metal matrix, breaking 
up chip continuity under cutting tool action. 

Lead additions can also be made to these steels re- 
sulting in an additional 20 to 30% improvement in 
machinability. The explanation for this improvement 
is the same as that given for leaded Bessemer steel. 
The opinion is also held by many that the finely dis- 
persed lead particles act as an actual lubricating agent 
between the cutting face of the tool and the chip. 

As compared to Bessemer screw stocks, these steels 
lack a little in crispness of chip formation, and in 
brightness and smoothness of machine finish. Phos- 
phorus addition, as in C-1217, is an attempt to over- 
come this fault and has been successful in some types 
of machining; however, for critical high speed jobs 
where physical property factors are not involved, the 


Table 1—Compositions of Low-Carbon, Free-Cutting, Open-Hearth Steels 




















Element C-1113 | C-1115 C-1116 C-1117 C-1118 C-1217 
eet ll a: ae : 

Carbon 0.10/0.16 | 0.13/0.18 0.14/0.20 | 0.14/0.20 0.14/0.2U |} 0.14/0.19 

Manganese 1.00/1.30 0.70/1.00 1.10/1.40 | 1.00/1.30 | 1.30/1.60 | 0.70/1.00 

Phosphorus 0.045 max. | 0.045 max. 0.045 max. 0.045 max. | 0.045 max. | 0.09/0.13 

Sulphur | 0.24/0.33 0.10/0.15 0.16/0.23 | 0.08/0.13 0.08/0.13. | 0.20/0.29 
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Table 11—Machinability Expectancy (B-1112=100%) 








Grade C-1113 C-1115 
Machine Speed, Surface 196 145 
ft./min.,— Aver. 
Y 115 85 
Chip Character Broken Semi-cont. 
Semi-hard Semi-soft 








C-1116 C-1117 C-1118 C-1217 
160 145 145 } 196 
94 85 85 115 
Semi-cont. Semi-cont. Semi-cont. Broken 
Semi-hard Semi-hard Semi-hard Semi-hard 





Bessemer-made B-1113 has been found have an 
advantage. 

Phosphorus addition also gives C-1217 an increased 
hardness and an increased response to cold drawing. 
Proper balance of hardness, coid work and chemistry, 
is necessary for free machining characteristics. For 
the other grades (excepting C-1115) this is partly 
accomplished by increasing the manganese content. 
The proper balance has been known for some time 
to include an optimum hardness range, combined 
with sufficient draft to give a high yield strength to 
tensile strength ratio—when high machining speeds 
and good finish are required. 

In larger sizes, when using all of these grades, and 
C-1115 in particular, this maximum machinability 
cannot be obtained because the per cent reduction of 
cross-sectional area is less than for smaller sizes re- 
sulting in less cold work and lower hardness. How- 
ever, large bar sizes generally are not machined as 
fast as small sizes; and it also happens that in many 
applications of large bars, smoothness and appearance 
of finish are not the determining factors. Rather, fast 
removal of stock under heavy cuts is desired. The 
lower hardness and lower elastic ratio prove to be 
advantageous for this purpose, since less power is 
required to remove the chip, with resultant improved 
tool life. 


Case Hardening 


Because of their low carbon content these steels are 
not considered heat treating grades, yet in special 
instances small or thin walled parts may be hardened 
and toughened to a desirable extent. When made 
for maximum machinability they are not guaranteed 
carburizing grades; however, similar to Bessemer, 
hundreds of tons have been successfully carburized 
for applications where maximum surface hardness 
for good wear resistance is the main requirement. 

Any standard method of carburizing is satisfactory. 
The lower manganese grades are satisfactory for small 
or thin walled parts, while C-1118 is generally pre- 
ferred for large sections because of its greater harden- 


ability and resulting higher core hardness. Core ten- 
siles will be somewhere around 80,000 to 100,000 
p.s.i. in l-in. section for the low manganese grades 
and may go as high as 120,000 pss.i. for C-1118 in 
small sections, all with relatively good ductility and 
toughness. 

One popular method of carburizing these steels in- 
volves the use of activated baths, which are rapid for 
light to medium cases and easy to control. Many dif- 
ferent trade named compounds are on the market. 
While final, definite, control procedure must be de- 
termined and established for each set of particular 
shop conditions, average expectancy figures for case 
depth versus carburizing temperature and time as 
gathered from experience and manufacturer's data 
conform very closely with the values in Table V. 

These figures will vary slightly with steel analysis 
and more noticeably with different types of baths. 
The size of part or of charge will also be a factor if 
carburizing time is calculated from the moment of 
immersion. The method of determining case depth— 
in hardened condition, annealed, by etching, heat tint- 
ing, microscopically or by carbon analysis—will also 
need to be considered. 

For medium to deep cases, especially when large 
quantity production is involved, gas or pack car- 
burizing is more generally employed. Gas carburizing 
minimizes labor and equipment costs, and where a 
satisfactory gas supply is available, permits a good 
control of case depth and quality. It can also be con- 
trolled to give a clean surface on the carburized parts 
which is advantageous when subsequent plating i 
involved. 

Pack carburizing with energized compounds and 
gas carburizing both at 1700 F, will give about 0.030 
in. to 0.050 in. case in 4 hrs., 0.055 in. to 0.070 in. 
in 8 hrs., and 0.085 in. to 0.100 in. in 16 hrs. Less 
highly energized compounds may be used to prevent 
building up of a high carbon surface, however, with 
resultant loss in total case depth. Interrupted gas 
carburizing cycles for diffusion periods will have the 
same effect. All of these factors need to be considered 


Table 111—Physical Properties with Normal Processing 





Physical Property To 
9/16 in. incl. 


Tensile Str., 





Cold Drawn Sizes 
Over 9/16 in. 


to 114 in. incl. 


65/90, 000 


Over 14 in. 
to 3 in. incl. 


T & P Sizes 


60/85,000 50/75,000 





p.s.i. 70/95,000 
Yield Str.,* p.s.i. 60/85,000 55/80,000 50/75,000 30/55,000 
% El. — 2 in.* 15/25 15/25 12/22 30/40 
% Red. Area 30/50 35/55 30/50 50/70 
Brinell Hardness 80/96 * 137/187 128/179 107/143 
TAt 0.5% extension under k 2or in 4d. *Rockwell B. 
(Note: C-1113 and C-1115 sit fall to the low side of hardness and strength and to the high side of ductility, whereas, C-1118 will do just the reverse. 


€-1217 will be similar to regular Bessemer steel.) 

















Table IV.—Heat Treating and Carburizing Behavior for All Six Steels 





Critical Points | Ac:—1350 | Acs — 1550 


Ars — 1500 Ar: — 1250 





| Casing Method | Carburizing Temp., F. 


Cooling Method | Refining Treatments 




















| Cyanide 1450 to 1525 Oil or water. Generally none. 
Case-Hardening : F + 
1450 to 1700 , oh 
Treatments Sateen eee = Oil or water, in | With initial quench, generally none. 
Gas | 1500 to 1700 air, or slowly, to | With slow cools, see below for detailed 
room temp. treatments. 
Solid | 1600 to 1700 





| For maximum core and case hardness 


Quench direct into water. 





Heat Treatment 





For case refinement (and minimum distortion) 


Reheat 1425 F, quench in oil or water or cool 
from carburizing temperature to 1425 F, and 
quench direct. 

















hardness for good wear resistance. 





ane ng | For core refinement Reheat 1625 F, quench in oil or water. 

| For both core and case refinement Reheat 1625 F, quench in oil or water. 

Reheat 1425 F, quench in oil or water. 

| Tempering for partial release of quenching strains | Reheat to approximately 300 F 
Cadbestond | Case hardness — Rockwell C 60 to 65. Core hardness about Rockwell B 84 to Rockwell C 24 for 
ft a | medium size sections depending on the grade involved. Strength and toughness will be improved 


over that obtained with Bessemer screw stocks. However, the chief requirement should be high surface 








and more detailed information concerning types of 
compounds or gases can be obtained from manufac- 
turer’s agents. 


Physical Properties 


Average tensile properties and Brinell hardness 
spreads are shown in Table III for different size 
ranges, which cover the expectancy for average roll- 
ing practice, and average cold finishing procedure. 
Considerable variation will occur from heat to heat, 
and from small to large sizes, since chemistry can 
vary within the standard ranges; and the amount of 
cold work under standard drafting varies with the 
size. 

In order to allow direct comparison of the different 
grades, the following figures are given as average 
means, for 1-in. round bars, cold drawn with 1/16 in. 


draft: 





























Tensile Yield Elong. | Red. of | Brinell 

Grade | Strength,| Strength,| in 2 Area, Hard- 
p.s.i. p.s.i. in.—% 7) ness 
C-1113 76,000 67,000 20 50 159 
C-1115 78,000 69,000 | 20 52 163 
C-1116 80,000 70,000 19 48 167 
C-1117 83,000 74,000 | 21 52 170 
C-1118 | 86,000 | 76,000 | 20 50 174 
C-1217 88,000 | 78,000 15 45 187 

Applications 


These steels, similar to Bessemer screw stocks, are 
principally used for parts which are cut from bars in 
automatic screw machines. They approach the high 
machinability levels of Bessemer screw stock and yet 
provide a greater degree of reliability from the stand- 
point of soundness, uniformity and general physical 
property dependability. (C-1113 and C-1217 rate 


better machining than B-1112 but are not quite as 
good as B-1113. When lead bearing, they will sur- 
pass B-1113 but, as would be expected, are still in- 
ferior to lead-bearing B-1113.) 

They will respond to any method of case-harden- 
ing; however, in general, they are not applied where 
requirements, or carburizing methods and procedures 
are critical, their main use involving applications 
where high surface hardness for good wear resistance 
is the chief requisite. 

As compared to the Bessemer types, these steels 
are more dependable in applications where moderate 
amounts of bending, upsetting, riveting, broaching, 
swaging or other deforming operations are involved. 
They are inherently more resistant to shock, and to 
torsional or transverse stresses. They will withstand 
90-deg. bends around a radius equal to the bar size 
involved and are not brittle like Bessemer, in large 
shapes. Their average physical properties may be 
safely used in figuring stresses for part requirements, 
using of course standard methods with respect to 
stresses and safety factors. 

Typical applications are pins, gears, bushings, 
spacers, shafts, rods, clamps, dowels, rings, straps, 
links, pedals, stems, clips, handles, couplings, jaws, 
nuts, bolts, etc. 


Table V.—Average Case Depth (in Thousandths of an 
Inch) vs. Carburizing Temperature and 
Time—for Activated Baths 














Temp. Time — Hours 
F M% % | % l 

1500 2-4 $7 | 79 8-12 
1550 3-5 7-9 | 10-12 11-15 
1600 4-6 9-11 12-14 14-18 
1650 6-8 12-14 15-17 17-20 
1700 8-10 13-15 16-19 19-23 
1750 10-12 15-17 20-22 21-25 
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Revere Technical Advisory Service, are 
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DIVISION OFFICES AND MILLS 


BALTIMORE DIVISION 
P. O. Box 2075 

1301 Wicomico Street 
Baltimore 3, Md. 
Phone: Gilmor 0222 
Teletype: BA 164 


MICHIGAN DIVISION 
5851 West Jefferson Avenue 
Detroit 9, Mich. 

Phone: Vinewood 1-7350 
Teletype: DE 237 


ROME DIVISION 

Rome, New York 

Phone: Rome 2000 
Teletype: ROME N Y 447 


MAGNESIUM-ALUMINUM DIVISION 
P. O. Box 2075 

1301 Wicomico Street 

Baltimore 3, Md. 

Phone: Gilmor 0222 

Teletype: BA 164 





DALLAS DIVISION 

2200 No. Natchez Avenue 
Chicago 35, Ill. 

Phone: Merrimac 2600 
Teletype: CG 957 


NEW BEDFORD DIVISION 
24 North Front Street 

New Bedford, Mass. 

Phone: New Bedford 8-5601 
Teletype: NB 87 


CHICAGO MANUFACTURING 
DIVISION 

2200 No. Natchez Avenue 
Chicago 35, Ill. 

Phone: Merrimac 2600 
Teletype: CG 957 


ROME MANUFACTURING 
COMPANY DIVISION 
Rome, New York 

Phone: Rome 2800 
Teletype: ROME NY 449 
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—AT YOUR SERVICE 
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DISTRICT SALES OFFICES 
At above Mill Points and in the following cities 


ATLANTA 3, GA. 
Rhodes-Haverty Bidg. 
Phone: Main 2142 
Teletype: AT 96 
BOSTON 10, MASS. 
140 Federal Street 
Phone: Hubbard 7190 


BUFFALO 7, N. Y. 
1807 Elmwood Avenue 
Phone: Delaware 7616 


CINCINNATI 2, OHIO 
Carew Tower 

Phone: Main 0130 
Teletype: Cl 171 


CLEVELAND 15, OHIO 
Midland Bldg. 

Phone: Cherry 3930 
Teletype: CV 572 


DALLAS 1, TEXAS 

Tower Petroleum Bldg. 
Phone: Central 8681 
Teletype: DL 88 

DAYTON 2, OHIO 
Mutual Home Bidg. 

Phone: Hemlock 3271 
GRAND RAPIDS 2, MICH. 
Keeler Building 

Phone: Grand Rapids 8-0511 & 6-1314 
Teletype: GR 376 
HARTFORD 3, CONN. 
410 Asylum Street 

Phone: Hartford 2-3828 
Teletype: HF 87 

HOUSTON 2, TEXAS 
Mellie Esperson Bldg. 
Phone: Fairfax 7932 
INDIANAPOLIS 4, IND. 


Circle Tower 
Phone: Market 1908 





LOS ANGELES 15, CALIF, 
714 W. Olympic Bivd. 
Phone: Richmond 9314 


MILWAUKEE 2, WIS. 
626 E. Wisconsin Avenue 
Phone: Marquette 1440 
Teletype: MI 292 


MINNEAPOLIS 2, MINN, 
Metropolitan Bldg. 
Phone: Atlantic 3285 


NEW YORK 17, N. Y. 
New York Central Bldg. 
75 East 45th Street 
Phone: MUrray Hill 9-6800 
Teletype: NY 1-1222 


PHILADELPHIA 3, PA. 

Sixteen Sixteen Walnut St. Bidg. 
Phones: Bell—Pennypacker 6133 
Keystone—Race 1847 

Teletype: PH 206 


PITTSBURGH 19, PA. 
Gulf Bldg. 

Phone: Court 4342 
Teletype: PG 572 


PROVIDENCE 3, R. 1, 
Industrial Trust Bidg. 
Phone: Gaspee 8110 


ST. LOUIS 1, MO. 
Telephone Bidg. 
1010 Pine Street 
Phone: Garfield 4416 
Teletype: SL 191 


SAN FRANCISCO 4, CALIF, 
Russ Bidg. 
Phone: Sutter 0282 


SEATTLE 1, WASH. 
1331 Third Avenue 
Phone: Main 8372 
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MATERIALS & METHODS MANUAL 


This is another in a series of Manuals on engineering materials and production 
methods, published at periodic intervals as special sections in Metals and 
Alloys. Each of them is intended to be a compressed handbook on its particular 
subject and to be packed with useful reference data on the characteristics 

of certain materials or metal-forms or with essential principles, best procedures 


and operating data for performing specific metal-working processes. 





for Machining Metals 
by EDWIN LAIRD CADY 





Few processing materials are as important as the cutting 


oils and compounds used as coolants and lubricants 


for machining metals and few in greater need of disinterested 


and practical elucidation. In this Manual Mr. Cady 


classifies cutting oils according to their types and 


characteristics, compares the individual grades as to general 


suitability and production use, discusses the use of cutting 


) a oils when machining various materials and when performing 


different machining operations and in general presents 


a compact, fact-full, completely unbiased and reliable guide 


Introduction: . 


« 


Types and Characteristics . 
Some Comparisons . 
Handling and Treating . 
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HERE are six factors which must be com- 
bined in any metal cutting, machining, 
grinding or related operation. They are: 
1. The machine with its controls and 
materials handling mechanisms. 


2. The power source with its controls. 

3. The raw or semi finished materials 
to be fabricated. 

4. The tooling. 

5. The operator and his supervisors. 

6. The cutting oil, drawing oil (or 


whatever it is called in a given 
instance). 

These factors are not listed in the order 
of their importance, but as far as practical, 
in the order of the difficulty of varying 
them. The machine is difficult to change 
or alter, the power source much easier, the 
raw materials can be either easy or difficult 
to select in accordance with workability, 
the tooling is quite easy to vary or to mod- 
ify, and so on. Every production man knows 
what his own problems are in regard to 
these factors. 

This Manual will concentrate on No. 6— 
cutting oil—and on its relation to No. 3 
and No. 4—the material being processed 
and the tooling employed. 

Of the six factors, the “cutting oil” is 
by far the easiest to vary. In fact, cutting 
oil is so easy to adjust to the needs of the 
other five factors that no one has managed 
to coin a really descriptive name for it. 
(Nor do we intend to coin one here.) Thus: 


1. It is called an “‘oil’’ although it may be a grease, 
a wax, a fluid containing no oil, a blast of air, 
a blast of some such gas as hydrogen which has 
a higher heat capacity than air (experimental at 
present), a fog mixture of oil or water droplets 
which is blasted onto the work or is flowed on at 
atmospheric pressure, a water mixture which con- 
tains very little oil, a mixture of oils and chemicals. 

It is called a “‘coolant’’ although cooling may be 

the very least of its duties. 

. It is called a “‘lubricant’’ although its main duty 
may be to reduce lubricity between the tool and 
the work so as to eliminate the false finish known 
as “‘burnishing,”’ stop the tearing of threads and 
other sharp shapes, or help with chip curling 
and chip breaking. , 


eo nN 
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There is no harm in continuing to call 
cutting oil by any of its ordinary names— 
oil, coolant, compound, paste, lubricant, 
fluid—so long as that practice does not lead 
to over-simplified thinking with consequent 
failure to obtain all of the advantages which 
cutting oil can give. 

Cutting oil is the great alleviator and 
compensator in metals cutting and forming. 
As such, and because of the extremely wide 
variety of materials of which it can be made 
and of its application methods, cutting oil 
is a highly complex subject. 

Before evaluating his present cutting oils 
or considering new ones the shop engineer 
should lay down a list of the things he 
would like his cutting oils to do for him. 
This list may be divided into three parts: 
production economies, product design, and 
overall production plan. A sample list 
is found in the table on this page. 

With this list should go a second list of 
modifying factors. There can be, in any 
shop, elements which prevent a cutting oil 
from doing its best, elements which make 
it unnecessary or even undesirable to have 
the very best and most expensive cutting 
oils, and elements which will indicate the 
proper choice between two oils whith are 
of approximately equal costs and qualities. 
A sample list of these is found in the table 
on the next page. 

These two tables should be checked 
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against each other. For example, there is 
the matter of machining speeds. Cutting oil 
application engineering has been known to 
increase machining speeds by as much as 
300%. (Some increases have been greater 
than that but are so unusual and dramatic 
that the cutting oil makers hesitate to cite 
them.) But the bar stock being machined 
may be so small in diameter that the ma- 
chine RPM cannot be increased to increase 
cutting speeds, or the machine output may 
be so well balanced with the rest of the 
production line that there would be no 
economic advantage in increasing the cut- 
ting speed, or it may be more economical to 
reduce the speed and cut a harder raw 
material, thus eliminating an annealing 
operation. 

The result of checking two such tables 
against each other will be to arrive at a 
list of the troubles which cutting oils are to 
alleviate, faults for which they are to com- 
pensate and advantages which they are to 
contribute. 

With such a list the shop engineer is in 
the best position to talk with the sales 
engineers of the cutting oil manufacturers. 

Sales engineering is important to the 
most successful applying of cutting oils. It 
is so important that in cases of severe metal 
cutting problems the shop engineer may 
gain more by choosing wisely among the 
cutting oil sales engineers who are to work 
with him than among the brands and kinds 





of cutting oils offered him. 

The sales engineers may go much f, 
than merely specifying kinds and mj 
of oils. They may recommend changes jy 
tooling, modifications of tool rake ang 
and other features, changes in speeds, 
building or fortifying of machine tools aj 
their parts, safety precautions, new metho, 
of applying cutting oils, changes in py 
materials and in tool materials, changes jp 
preceding processes such as heat treatmey 
of the materials to be fabricated, changes jy 
such subsequent processes as cleaning anj 
inspecting, and new combinations of gy. 
ting and finishing operations which yj 
decrease the costs of entire production ling 

In all of their recommendations the gy. 
ting oil sales engineers will be working 
solely toward the better applications ¢ 
their own products. Their point in dealin 
with other matters will be to set up cond. 
tions under which the cutting oils cy 
contribute most to the metals fabricating 
processes. Cutting oils are the great com. 
pensators and alleviators for metals fab 
ricating troubles, nevertheless those oils ar 
only one in a series of factors which mug 
all be made to work together to be 
advantage. 

The sales engineers cannot work to beg 
advantage—nor can the shop engineer work 
out his own problems to best advantage~ 
unless a clear idea of what is wanted,; 
goal, is laid down. 


Types and Characteristics of Cutting Oils 


OST of the formulas by which cutting 
oils are made are secret. And even 
when the ingredients with their amounts 
are disclosed the methods of preparing the 
ingredients may be secret. In addition, the 
exact functions which many ingredients 


perform in the metals fabricating processes 
and the chemical or mechanical means by 
which they function are largely unknown— 
many a wild but sales producing theory ha 
been built upon guesses about thee 
functions. 
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In short, cutting oils have not attained 
ynything like the frankness and the wide- 
spread knowledge regarding the prepara- 
ons and functions of their ingredients 
which is to be had on such materials as 
ordinary steels. Therefore the reputations 
and the known business ethics of cutting 
oil makers are important to users. 

No completely accepted nomenclature ex- 
iss. An attempt has been made here to use 
the terms most widely accepted, but this is 
merely for clarity in this Manual and is not 
an arbitement between the conflicting opin- 
jons of cutting oils makers and users. The 
terms are presented here-in no particular 


order. 

Straight Oils: Oils, greases, pastes or waxes 
very little soluble in water or not intended 
to be mixed with water. 

Soluble Oils: The opposite of “‘straight 
oils” in that they are intended to be mixed 
with water before use. 

Universal Oils: Intended to be used either 
sraight or mixed with water as conditions 
may require. These are rare today but trade 
announcements of new ones may be the 
next big development in cutting oils. 

Bases: Intended to be diluted with min- 
eral and other oils or fluids in the plant of 
the user, thus saving shipping and other 
costs. Sometimes ordinary cutting oils also 
are diluted, but these are not called “bases”; 
a base is not intended to be used until 
diluted. Bases with their dilutents may be 
soluble in water and intended to be water 
mixed before using; in this case they are 
alled soluble bases, the important point 
being that the soluble base not only is 
soluble itself but also carries its otherwise 
non-water-soluble dilutents into water solu- 
tion with it. 

Bases share with straight oils the ad- 
vantage that by careful selection of their 
dilutents—and sometimes of their additives 
—special mixtures may be made which are 
peculiarly beneficial to the conditions found 
in individual plants or on individual ma- 
chines. Mixing of cutting oils in the plants 
of users tends to make those oils more effec- 
tive as alleviators and compensators. 

Additives: These are materials which are 
incorporated in cutting oils to improve their 
properties. The term is one of convenience; 
additives strengthen, dilutents weaken, 
therefore additives are the opposites of di- 
lutents. To a large extent the additives are 
bought from chemicals makers by the cut- 
ting oils makers, their formulas are almost 
altogether secret, and the methods by which 
they are made to mix and stay mixed with 
the oils also are secret. 

Very seldom does the user add additives 
when mixing cutting oils in his own plant, 
although a pint of lard oil added to several 

lons of straight mineral oil to improve 

ishes on light work would be an additive, 
some makers of soluble cutting oils 
quite logically claim that the soluble oil is 
an additive intended to improve the per- 
formance of the water as a coolant—that the 
proper basis of thinking is “how much oil 
isadded to the water” and not “how much 
Water is used as a dilutent of the oil.” 

Dilutents: Dilutents should if possible in- 
crease the ability of the cutting oil to do its 
intended work; they should be modifiers 
tather than cheapeners; they never should 
be bought on the sole basis of their effects 
upon the costs of the cutting oil mixtures. 
Neutral mineral oils having Saybolt Vis- 
Cosities of 100 seconds at 100 F are the 
Most commonly used dilutents. 

Additives and Dilutents: When added to 


AUGUST, 1945 


XUM 





the cutting oils in the plants of users, both 

additives and dilutents must have certain 

properties (or must lack certain faults). 

1. They must mix completely with the cutting oils 
and must not settle out even if stored in barrels 
or in the sumps of idle machines for long periods 
of time. 

2. They must contain no sulphuric or other acid 
(sometimes present in fuel oils and other cheap 
oils) or other contaminants which will damage the 
machines, the machine bearings or the materials 
being cut. 

3. They must have the highest practical boiling 
points, otherwise they will tend to gassify, be ex- 
uded into the room, reliquefy and do damage to 
motors, other electrical equipment, ventilating 
systems, paints, other machines. 

. They must exude no fumes toxic to workmen, and 
no malodorous fumes. They must not be poisonous 
if they get into the skins of workmen. They must 
not be ready carriers of the germs which cause 
dermititis. 

. They must not break down into volatile “‘light 
ends"’ and pump clogging sludges. 

. If the cutting oils are tc lubricate the machine 
bearings then the additives and dilutents should 
promote good lubrication—they at least must not 
hinder it. 

. They must be of controlled brands and specifica- 
tions so that one lot will behave exactly like 
another. For example, the Saybolt Viscosity of 
one lot must be exactly like that of another at 
all temperatures from room temperature to 210° F. 


Lard or Fatty Oils: “Lard” oils as used 
by many makers of cutting oils are likely 
to come from the fats of many animals other 
than swine. Even if there were any ad- 
vantage in getting these oils from swine fats 
only the changing prices in hog markets 
often would make them prohibitively high 
priced. Some are synthetic. 

Lard oils are good heat conductors, but 
not so good as water. Most of them are 
made with additives. They can be soluble. 
They have an often-guessed-at but unex- 
plained ability to improve finishes on cut- 
ting operations and to permit such tools 
as accurate broaching tools to operate with 
less penetration of the tool into the material 
when extremely small amounts of metal are 
to be removed per cutting edge. They often 
are superior for thread cutting to finest 
finishes. 

If properly protected against decomposi- 
tion (and any reputable cutting oil maker 
will so protect them) lard oils are non 
corrosive and non staining to the work, the 
bearings and the machine. They form no 
chemical compositions with the work being 
machined. This can be very important if 
the machine has non-ferrous ways, slides, 
guides or exposed surfaces of bearings, if the 
cutting oil lubricates the bearings, or if the 
work is to be hardened or plated after 
machining. 


- 
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Lard oils can be excellent lubricants for 
bearings. They are the best “non chemically 
active ingredient” cutting oils for heavy 
cutting pressures, but are not equal to oils 
having chemically active ingredients for 
heavy duty. 


Sulphurized Oils 

Sulphur-bearing compounds can be added 
by the cutting oil makers to any kind of 
cutting oil whether mineral, lard, straight 
or soluble. The sulphur compounds are 
additives, and can be used in conjunction 
with other additives. 

The purpose of the sulphur is to prevent 
the chip, or fine particles of the chip or 
work, from welding to the tool—sulphur is 
an “‘anti-weldant.” 

Sulphur compounds in cutting oils can be 
“chemically active” in the sense that they 
unite chemically with the surfaces of the 
chips, the work and the tools, or in the 
same sense they can be chemically inactive. 
The extent to which they are chemically 
active is subject to the control of the cut- 
ting oil maker, and can be varied almost 
infinitely. 

There is considerable doubt as to whether, 
under shop conditions, chemically inactive 
sulphur has any effect whatever upon the 
performance of the cutting oil. Under lab- 
oratory conditions, using a tapping opera- 
tion which is one of the severest tests of 
cutting oils, and running the test under 
quick break down conditions to secure quick 
results, responsible authorities have demon- 
strated that a mineral oil containing chem- 
ically inactive sulphur will provide longer 
tap life than a similar oil containing no 
sulphur whatever. 

But even in such tests the advantages of 
chemically active sulphur are incomparably 
better than those of chemically inactive sul- 
phur. And practical sales engineers who have 
spent lifetimes in applying cutting oils in 
the field say that chemically inactive sulphur 
has no effect whatever upon cutting per- 
formance under shop conditions. 

Mineral oils can contain as much as 3 
per cent of chemically inactive sulphur com- 
pounded in them by nature and remaining 
in them after they are refined. Cutting oil 
men usually ignore the presence or absence 
of this sulphur when selecting dilutents for 
cutting oil bases. There is no way in which 
a cutting oil user can profitably add sulphur 
to his own cutting oil mixture unless he 
adds it as incorporated in a base supplied by 
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a cutting oil maker. The incorporating of 
sulphur compounds is a cutting oil blender’s 
business and it requires special equipment 
plus expert labor and supervision. 

In a sense which must be considered very 
carefully, the more chemically active the 
sulphur in a cutting oil the greater the anti- 
weld ability of that oil ... and... the 
greater the extent to which the oil can 
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so many selections to be had among 
m that in ordinary times it often is more eco- 
nomical to select a steel havin exactly the de- 
sired machining choracteristics than te adapt 
tooling and cutting oils to one which is more diffi- 
cult to machine. But in war time the shop may 
have to take what it can get. And in peacetime a 


i 23 


chining. 

The idea that cutting off qualities are unimpor- 
tant on free machining steels is erroneous. Even 
cold rolled plain carbon steel, one of the most 
machinable, can impose chip pressures above 
200,000 p.s.i. on tools; plenty high enough to 
warrant the best of anti-weldont ingredients, 
lubricities, wetting ovt and cooling abilities in 
the oils. Shops which neglect cutting oil principles 
may machine these steels far more slowly then 
need be, with lighter feeds, to courser tolerances, 
with worse finishes or with greater subsequent 
hardening troubles. 


PHYSICALS AND MACHINABILITIES 


In general, for the same depth of cut and the 
same feed, the chip pressure on the tool is de- 
pendent upon the ultimate strength of the steel 
and the ease of obtaining a fine finish is de- 
pendent upon how close the yield point is to 
the ultimate strength—the closer these two the 
greater the ease of finishing. Analysis for onaly- 
sis, hot finished steels generally have lower ul- 
timate strengths than cold worked or specially 
heat treated ones, and cold worked or heat 
treated steels have yield points closer to viti- 
mate strengths thon hot finished ones. There- 
fore hot finished steels (for the same cuts) apply 
lower chip pressures but ore harder to finish, 
and cold worked or heat treated steels apply 
higher chip pressures but are easier to finish. 
The shop, then, has its choice. It can: 


1. Use lower yield point hot finished steels 
of the same analysis and balance its tooling 
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steels range from the “plain carbon” 





corrode the machine and especially its cop- 
per bearings and parts, and the greater the 
chemical combination of the oil with the 
chips and the work. This statement must 
be considered carefully because it is possible 
to use sulphur compounds which will have 
little effect upon the anti-weld abilities of 
the oil but very greatly increase the corro- 
sion and other troubles. Thus the effect and 





elements, to those which ul i it 


stake) but to adapt his oils to whatever steels 
the shop chooses. 

Some steels will se work harden under heavy 
roughing cuts as to give surface troubles in sub- 
sequent heat treating. These must be finished in 
two or more cuts, either one roughing and one 
finishing or else two medium heavy cuts, etc.— 
a practice which con be quite economical in auto- 
matic screw machines having enough spindles so 
if two or more cuts per surface were not made 
some of the cycle time would be idie. In these 
cases the cutting oil must have the anti-weldant 
strength, lubricity and other qualities for the 
rough cut, and the lew viscosity and high oiliness 
for the finishing cut, with lubricity so balanced 
that there will be neither chatter nor false finish 
on either cut. The cutting oil can be balanced as 
needed. And it must be baianced for ail the kinds 
of cuts—forming, drilling, tapping, threading, 
etc.—which will be performed on the machine. It 
must be balanced for the tool materials also. But 
no matter what the combination, cutting oil can 
meet it. 

Nickel steels, if not heat treated, can be so 
mushy as to refuse to flow off from the tools very 
readily. This can impose such accumulations of 
pressures upon the tools that ordinary tool ma- 
terials and tool supports will not hold it, and 
cutting speeds must be reduced. The strongest 
tool materials such as cobalt steels should be 
used, the cutting edges and the chip contact sur- 
faces should be ground to utmost smoothness and 
set at angles which will encourage sliding by the 
chip, and cutting oils of the highest heavy pres- 
sure lubricities forced into the cut under such 
pressures and at such feed angles as to get all 
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"abilities of modern anti-weldant cutting oils i 


the effectiveness of the sulphur compounds 
are highly dependent upon the skill of th 
cutting oil maker. 

To reduce the effect of the sulphur com. 
pounds upon the machine, the tool and the 
work while increasing their effectiveness 
anti-weldants, the cutting oil maker hy 
several resources. Among them are: 

1. Select and process the sulphur cop. 








possible of them between the chip and the tool, 
The present tendency is to solve more amp 


more of such problems by using harder ag 


harder steels which are cleaner and cleaner jp 
cut—heat treating the steels before machin‘ngit 
necessary to obtain hardness. Modern machine 
tools, built with the rigidity and power capadiy 
needed by cemented carbide tools, have plenly 
of capacity to turn these harder steels. And 


handle these steels have not been 
as yet. Metals of more than 700 Brinell, 
twice as hard as was thought practicgl five yeas 
ago, are being machined quite commonly today, 
FORGINGS AND CASTINGS ; 
Forgings, unless heat treated, are likely to haw 
strains in them which result in uneven : 
pressures on the fools. Cutting oils should be 

in cushioning abilities, with onti-weldant 
superior to the peak chip loads. Oils whose ont 
weldants remain inactive until chip pressure & 
high, often are preferred. . 

Cast iron has been discussed elsewhere. Steel 
castings, and some non ferrous castings, in some 
cases have non uniform grain structures. The 
cutting oils must have sufficient anti-weldant abil 
ities for the closer grained areas in which cutting 
is clean but chip pressures are high, and lubrid- 
ties balanced for fine finishing of the coarse 
grained areas, In addition, the oils must be heay 
bodied enough to help to compensate for ony 
abrasiveness inherent in the castings. 

PIPES AND TUBES 

These can be troublesome in that they tend to 
twist if heavy torque is needed for cutting, and 
in that any welded seams will impose non uni- 
form loads on the tools. Cutting oils must be 
balanced in lubricities to provide adequate fir 
ishes under these adverse conditions. 

Aniother trouble is that pipes and tubes do net 
have heavy sections to carry away the heat of 
cutting. Too little advantage is taken of the fod 
that they have far more surface areas than solid 
bars have per inch of diameter, and that floods 
of cooling cutting oils con be flushed simultone 
ously upon their exteriors and interiors to camy 
eway the heat. The cutting oi! should be high ia 
wetting out abilities, oiliness and cooling abilities, 
with lubricity balanced to the finish desired ond 
to the kind and grain structure of the metal, ond 
with onti-weldant abilities likewise balanced 
need. 
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unds so they are highly chemically active 
at the pressures and temperatures encoun- 
tered at the heavy pressure area of the chip 
upon the work, but quite inactive at lesser 
ressures and temperatures. The pressures 
at the closely localized heavy pressure areas 
may exceed 400,000 p.s.i.; the temperatures 
may go well over 1000° F. At other areas 
the pressures range clear down to atmos- 
pheric; the temperatures to room temper- 
ature or to even less if the cutting oil is 
refrigerated. 

2. Combine the sulphur compounds with 
other ingredients which increase their ef- 
fectiveness while permitting decreased de- 
grees of their chemical activities. Sulphur 
bearing fatty oils, for example, are generally 
believed to be more effective for the same 
degree of chemical activity than sulphur 
baring mineral oils. 

3. Increase the percentage of sulphur 
compounds in the oil and decrease their rel- 
ative chemical activities. 

4. Exhaust the possibilities of increasing 
the cooling (or the heat removing) qualities 
of the oil by incorporating wetting-out ad- 
ditives, by using ingredients which have 
high abilities to absorb heat, and by adding 
quick penetrating additives so the oil reaches 
the hot areas at the earliest moment and 
through the tiniest openings; thus permit- 
ting the use of less chemically active sulphur 
ingredients. 

The cutting oil wser also has several 
resources. Among them are: 

1. Design the tools so that the heavy 
pressure chip areas are as far back from 
the cutting edges as possible and the pres- 
sures are as light as possible. Cutting oils 
are the great alleviators and compensators 
in metals fabricating, but nothing can take 
the place of skilful tool design. 

2. If the metals to be fabricated have the 
ductilities and malleabilities which lead to 
“built up edges” of materials between the 
tool edges and the work, design the tools to 
get as much built up edge protection as 
possible without the built up material 
sluffing off between the tool and the work 
and causing bad finish. 

3. In so far as the nature of the metal to 
be cut permits, use high cutting speeds and 
light feeds rather than low speeds and heavy 
feeds to get the same amount of production 
pet hour. Depth of cut has so much greater 
effect upon chip pressure than does cutting 
speed. that many authorities ignore cutting 
speed as a factor in estimating chip pres- 
sure. And it is chip pressure which, for the 
Most part, generates high cutting temper- 
atures and requires anti-weldants in the oils. 
(This last statement applies, of course, only 
when the same kinds of cuts are being made 
on the same metals. ) 

4. Use free machining materials if prac- 
tical. 

5. Feed the cutting oils adequately and 


properly. 
. Keep the machines and tools in the 
best possible condition. 

7. In some cases, refrigerate the cutting 
dils. In all cases keep them clean. 

The cutting oil makers must consider 

two sets of factors in reverse order. 

First they must find out what the cutting 
oil user is habituated to doing, or is willing 
to do, to decrease the need for an anti- 
Weldant in the oil. After that they must 
Provide the needed degree of anti-weld- 
ability while keeping the effect on the 
Machine and the work to the practical 
minimum. 

Conceivably, a special blend of oil could 

designed for every machining condition, 
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just as a special raw material and tool mate- 
rial could be so designed. But practically, 
the oil makers must follow the usual com- 
mercial practice of developing products that 
are superior to the various conditions which 
are commonly met, then of applying those 
products as just one of the factors which 
can be varied in combinations to meet in- 
dividual conditions. The better the other 
practices of the shop (tool design, tool 
materials, raw materials selection, etc.) the 
better the results which can be secured from 
anti-weldant ingredients in cutting oils. 

The need for anti-weldants in cutting 
oils is growing greater as shops use better 
and better machine tools, run them with the 
heaviest feeds and at the highest speeds, and 
machine harder and tougher raw materials. 

Nevertheless the effects of sulphur anti- 
weldants on machines and work should 
neither be overestimated nor feared. Mil- 
lions of tons of steel have been hardened 
and plated without any trouble after using 
such oils. Tens of thousands of shops have 
used sulphur bearing oils with no trouble 
whatever. Hundreds of thousands of ma- 
chine tools have lived out as long and as 
trouble free lives with these oils as they 
would with any others. The only necessary 
step to avoid trouble is to follow the ap- 
plication advice of the sales engineers of 
reputable cutting oil makers. 


Clorinated Oils 

Chlorine compounds are, in general, bet- 
ter anti-weldants than sulphur compounds; 
it being recognized that some sulphur com- 
pounds are better than some chlorine anti- 
weldants, and _ that anti-weldants 


many 


contain chemical combinations of chlorine 
and sulphur. 

As superior anti-weldants, the chlorine 
compounds are likewise more corrosive than 
some of the sulphur compounds and are 
more likely to cause trouble to the machines 
or on the work. But this trouble-possibility 
is grossly over estimated by many users of 
cutting oils. Objection to chlorine com- 
pounds very often amounts to a superstition 
—one of the many superstitions which be- 
devil the cutting oil industry. More than 
one machine shop superintendent swears 
out loud that he never will allow any 
chlorine bearing oil in his place, yet he is 
using such oil every day of his life and does 
not know it; the cutting oil sales engineers 
having been forced quietly to supply it to 
him because they could find nothing else 
which would meet his conditions. 

The objections to chlorinated oils seem 
to be much stronger in some geographical 
districts than in others. And the strongly 
anti-chlorine districts are likely to be where 
the effects of climate on chlorine corrosion 
are least. Chlorine compounds may do less 
damage in dry climates than in moist, sea- 
shore districts. Where the atmosphere is 
salt laden, the chlorine may do its worst 
damage on humid days when machines are 
standing idle or finished work is stored and 
idle so that Salt and dew assist the chlorine 
products to corrode. 

The likelihood of such damage is largely 
dependent upon the care which is taken of 
the machines and the finished materials. 
Cleansing methods subsequent to machining 
processes have a great deal to do with the 
amount of damage which can be done to 














the work by any anti-weldant. 

The shop has many resources for reduc- 
ing the need for anti-weldants in the cutting 
oils—these were discussed under “‘sulphur- 
ized oils.” To the extent that chlorine 
corrosive anti-weldants are needed their 
advantages far outweigh the costs of pre- 
venting damage by them. 

Other Anti-Weldants: Many other mate- 
rials are used as anti-weldants in cutting 
oils. Phosphorus is one of them. But the 
selection of the anti-weldant should be left 
almost altogether in the hands of the cut- 
ting oil maker, since its value is dependent 
more upon the physical and chemical proc- 
essing of the materials selected than upon 
what the material is. 

Transparent Oils: The ability to see what 
the tool is doing can be highly important, 
and some shops desire this ability even 
though it has little real value to them. 

Either straight or soluble oils can be 
transparent. (The soluble oils which are 
transparent rather than milky white opaque 
after being mixed with water are compara- 
tively new.) 

Transparency in the cutting oil thus 
need entail no loss of cooling ability, but 
it may entail a loss of anti-weldant ability 
or else require the use of anti-weldants 
which are more corrosive than would be 
necessary if the oil were not to be trans- 
parent. 

Transparency can also require that the 
oil be kept unusually clean, in which case 
it is of advantage. 7 

Transparency is needed most often for 
high precision turning, gear cutting, milling, 
grinding and lapping, and on operations 
in general on which the operator must keep 
the finish very fine. Many of these opera- 
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tions are done at such low chip pressures 
that no loss of operating speeds is incurred 
by the sacrifice of anti-weldant abilities 
which so often accompanies transparency. 


Oiliness, Wetting Out, and Lubricity 

These three terms are used to convey 
various meanings by different members of 
the oil industry. It is well to be sure just 
what any cutting oil sales engineer means 
by any one of them when he uses it. 

Oiliness usually refers to the coefficient of 
friction between the metal and the oil, and 
to the internal friction within the oil itself. 
An oil low in such friction is high in 
oiliness. Friction between the metal and 
the oil or within the oil itself would tend 
to hold the oil back from penetrating into 
the tiny areas in which cutting oil must do 
the most important part of its work. There- 
fore oiliness is a good quality in cutting 
oil, and a heavy bodied oil high in oiliness 
can be a better penetrant than a light 
bodied one low in oiliness. 

Wetting Out refers to the ability to cover 
a surface completely. Water alone is com- 
paratively poor in wetting out abilities, and 
so are most oils. The wetting out abilities 
are imparted by additives to cutting oils. 
The more the wetting out the quicker a 
given oil will absorb heat from the metal. 
Wetting out also helps penetration. There- 
fore wetting out ability is a good quality 
in cutting oil. 

Lubricity can be simply stated as the 
ability to lubricate under a given set of 
conditions. Under cutting oil conditions 
this means lubrication between the side of 
the tool and the work, between the nose of 
the tool and the work, between the chip 
and the tool at the light pressure but not 


the heavy pressure areas, and between the 
chip and the work if the chip is deliberately 
curled back against the work for chip break 
ing purposes. Lubricity can be important 
between the chip and the chip breaking 
notch. Lubricity is of extreme importance 
if the machine bearings are lubricated by 
the cutting oil. 

Lubricity, then, includes all of the factors 
such as film strength and oiliness which 
cause a cutting oil to lubricate successfully. 
It is not a substitute for cooling ability 
although it can modify the need for cooling 
ability. It is in no way a substitute for 
anti-weldant nor for wetting out abilities. 
It is very important to cutting oils. In 
general it can be secured to a higher degree 
in straight than in soluble oils. 


Dermatitis 
Skin diséases which are found in machine 
shops can be in the forms of acne, pimples 
or boils. The most common is Folliculitis, 
which is an inflammation at the hair roow. 
A great deal of dematitis which is blamed 
on cutting oil really comes from other 
causes such as poison ivy, strong soaps, 
solvents, germs which are spread by inade- 
quate sanitation in the cleaning of staif 
rails and door knobs, and contacts which 
employees make when away from work. 
Most cutting oils are very poor carriers 
of bacteria. The principal offense of the 
cutting oils is that they can hold bacteria 
on the skin so the bacteria will enter open 
cuts or abrasions. This is more likely t 
happen with straight cutting oils than with 
solubles, since the soluble oils are detergents 
and are less likely to cling to the hands. 
The skins of some persons are mote 
sensitive than others. Red headed people 
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have very white skins, and others hav- 
S soft white skins, seem to be the most 
seitive—research has indicated that this 
G50. There are some machines and some 
Minle processes, involving solvents and 
her materials as well as cutting oils, upon 
ich such persons should not be permitted 
i work. This matter must be worked out 
the plant medical man and the person- 
ent. 
The best preventive of any dermatitis 
hich might come from cutting oil is the 
nlar and consistent circulating of the 
through cleaning and sanitizing process 
iguipment. This is especially true when the 
sting process tends to load the oil with 
es” or very fine chips or bits of metal 
ich will get onto the hands and work 
jr way into the skin. 
There is considerable question as to 
ther or not the cutting oil should con- 
any disinfectant at all. Many of the 
shops specify that their oils shall con- 
ima none, and with proper plant wide 
housekeeping methods they avoid dermatitis 
bles. 


light-Bodied vs. Heavy-Bodied 


The “body” of a cutting oil means its 
dard Saybolt Viscosity, usually taken 
100 seconds at a temperature of 100 F. 
The term is a comparative one, since any 
miting oil can have three different vis- 
icosities : 

1. Viscosity in the sump. This affects the 
pumping qualities of the oil. Heavy bodied 
ils are more likely to foam than light 
bodied ones, and to give other pumping 
troubles., The viscosity will change as the 
oil heats up in machines which have no 
he Bcutting oil temperature controls. Such 
ly Bchanges can affect the performance of the 
k- machine, but those effects are much less 
Mt fthan some mechanics suppose. The heat 
1g fabsorbing abilities of an oil are very little 
ce [changed by changes in its viscosity. 

y | 2. Viscosity in the bearings. Cutting oils 
very seldom have proper viscosities for 
ts Fmachine bearings lubrication and should 
th foot be used in bearings any more than 
y. Fneessary. But they are bound to get into 
ly fthe worm and nut actions by which the 
iB fpositions of tools are adjusted, between 
mt Jslides or ways and the devices supported by 
s. [them, and into other bearings. Here heavy 
ln Jtodied oils can be seriously inconvenient. 
¢ | 3. Viscosity at the point of work. Nobody 
an prove that any cutting oil has any 
fuid viscosity whatever when working be- 
neath a heavy pressure area with the pres- 
wre at 400,000 p.s.i. and the temperature 
000° Fahrenheit. But between the nose 
of the tool and the work, and between all 
ighter pressure areas of the chip upon the 
ol, the oil always has some viscosity de- 
pending upon the temperature. And since 
the sliding of the chip on the tool has the 
ame nature as that of any other solid part 
moving on a non-rolling bearing, the laws 
ot lubricating oil wedge action apply and, 
ill other factors being equal, the greater 
Ss the ability of a heavy bodied oil to lift the 
¢ flexible chip and spare the tool. 

@ | A heavy bodied oil is generally to be 
N |eferred when cutting speeds are slow 
0 find cuts are heavy, and when the bearings 
bh fof the machine are loose or the machine 
Ss fotherwise is in bad condition. This is be- 
ause of the ways in which cutting oil feeds 
0 the point of work. There are three the- 
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The kind of disinfectant to be used, if 
any, may be left to the cutting oils maker 
or may be specified by the plant medical 
department. One cutting oil maker stip- 
ulates that, since its own medical research 
department has said that there is no one 
germ which alone causes dermatitis and no 
one disinfectant which will handle all the 
germs, it will use a universal germicide of 
its own development which is effective 
against most of the dermatitis germs or 
use none at all. 

Another adds germicide on the basis of 
index numbers agreed upon with the plant 
medical departments of customers. In this 
index phenol is taken as unity or is said 
to have the coefficient of 1, and a germicide 
of “coefficient 33” would have 33 times 
the preventive ability of phenol. The higher 
the coefficient the less that is mixed in. A 
common formula is to add one part of ger- 
micide to every 600 parts of the soluble 
cutting oil which is in the machine, and 
since germicides wear out, to renew this 
mixture every two weeks. This method 


Some Important Comparisons 


ories as to just how that feeding is accom- 
plished : 

1. The “opening” of the cut ahead of the 
tool point, and the movements of the chip 
in relation to the tool, produce vacuums 
which suck the oil-in. 

2. The tool and its mountings accumulate 
stresses which, when they become heavy 
enough or when some slight diminution of 
the chip pressure occurs, release themselves. 
This alternate stressing and relieving (or 
straining and relieving) produces minute 
periodic motions or vibrations of the tool, 
and these motions move the oil in between 
the tool and the chip. 

3. The chip is severed from the work by 
alternating imbalances of tensile and shear 
stresses, these imbalances produce minute 
vibratory movements of the chip, causing 
the oil to be moved in between the chip and 
the tool. 

There is no reason why all three theories 
cannot be true, and in varying relationships 
to each other under varying cutting con- 
ditions. All three have one point in com- 
mon. The slower the movement of the 
chip along the tool the greater the time 
period during which the oil can take ad- 
vantage of whatever feeding mechanism 
exists to get in between the chip and the 
tool, and the faster the movement of the 
chip the less this time period. 

Heavy bodied oils need more time in 
which to move than do light bodied ones, 
but, all other things being equal, can ac- 
complish more when they get between tool 
and chip. Therefore the general rule is: 

Oil for oil and condition for condition, 
the slower the cutting speed the heavier the 
body of the oil. 

This rule, like all others applying to 
machining, cannot be followed to its ulti- 
mate. Heavy bodied oils tend to be dragged 
out more with the chips and to be wasted. 
The body of the oil can make a serious dif- 
ference to the scavenging of the chips (a 
subject which will be discussed in detail 
later). 


Soluble vs. Straight 

One of the most puzzling questions a 
shop man is called upon to face, is whether 
to use a soluble or a straight cutting oil. 
No matter what is said in favor of either, 


serves to cause the user to think of the 
condition of the cutting oil mixture at 
least every two weeks, and perhaps to re- 
member to test it for water-oil ratio. 

Most germicides are added by the cutting 
oil makers. When the user adds his own, 
care must be taken that they will give off 
no toxic nor poisonous volatiles. 

The question of whether or not germi- 
cides should impart or give off any odors, 
is as old as the “psychology of disinfection.” 
If they do give off odors from the oil, op- 
erators know that disinfection is pfesent 
and feel safe—perhaps dangerously con- 
fident in the safety of any oil which may 
get into open cuts. If no odor is given off, 
operators think there is no germicidal action 
and are afraid of dermatitis. 

The need for germicides is greatest in 
those shops where the operators are apt 
to go around behind the machines and 
befoul the cutting oil. This is a personal 
problem rather than a cutting oil one, but 
where it is not being successfully dealt 
with the oil should be strongly fortified with 
germicides. 


proponents of the other can answer with 
“ifs” and “buts.” In fact, many cutting oil 
men admit that there are cycles of switch 
overs from straight to soluble and _ back 
again, and that these cycles are different 
in different geographical districts. Emo- 
tional as well as factual considerations seem 
to enter into these cycles. There seem to 
be “styles” in cutting oils. 

One point should be completely clear. 
The cutting oil industry does not make 
any more profit by selling straight than by 
selling soluble oils. There is no under- 
lying instinct to push either when the 
other will do the work better. In fact, if 
a cutting oil house is to specialize on 
either it usually is the soluble. Therefore 
the selection can be made as recommended 
by sales engineers on a shop-by-shop, proc- 
ess-by-process, and even machine-by-ma- 
chine basis. Here are some of the bases 
of comparison: 

1. Férst cost. Soluble oil as mixed with 
water for use is substantially lower in first 
cost than straight oil. But when all of the 
factors of loss, make up, occasional spoilage 
of a machine full of soluble by inversion 
of the emulsification, etc., are considered, 
that cost differential is not so great as it 
originally appeared. 

2. Anti-weldant. Straight oil can be 
much higher in its percentage of anti- 
weldant ingredients and in their chemical 
activities than any soluble oil. But soluble 
oils can contain anti-weldants. 

3. Cooling abilities. Water has far greater 
cooling ability than any oil, therefore sol- 
uble oils have higher cooling abilities than 
straight oils. But straight oils of cooled 
or otherwise kept at constant temperatures 
have cooling abilities which approach those 
of soluble oils. Furthermore straight oils 
can have much higher lubricities which, 
with their superior anti-weldant abilities, 
prevent the generation of much of the heat. 

4. Operators. Female employees usually 
prefer to work with soluble oils, but male 
employees may “psychologically” prefer 
the straight. To a great many employees of 
both sexes the type of oil makes no differ- 
ence. Dermatitis can be easier to control 
with soluble than with straight, but derma- 
titis is not primarily a cutting oil problem. 

5. Stability, Soluble oil mixtures are, 
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in general, less constant in their qualities 
than straight oil mixtures. The oil con- 
tent of the mixture may be dragged out 
with the work, forming a rust protective 
coating on the work but nevertheless weak- 
ening the mixture. If the mixture is 
wanted solely for its cooling and its rust 
inhibiting abilities then this may make 
little difference, but if anti-weldant and 
lubricity are important then the dragging 
out of the oil component of the mixture 
can reduce the operating effectiveness of 
the machine. 

Soluble oils also can have the reverse 
of this trouble. Under high cutting tem- 
perature conditions the water can boil out 
faster then the oil is dragged out. If this 
condition gets bad enough the emulsion 
may invert—become one in which films of 
oil surround tiny droplets of water instead 
of coatings of water surrounding tiny drop- 
lets of oil—in which case the machine must 
be completely cleaned out and a brand new 
supply of mixture put into it. 

Straight oils also are subject to dragging 
out and boiling out of some of their con- 
stituents. This is especially true when very 
cheap dilutants are used with bases to get 
down the net cost of the mixture. It also 
can be true when the need for anti-weldant 
abilities is so great that anti-weldants of 
the highest practical chemical activities are 
used. But in literally thousands of tests of 
oils taken from machines one research 
laboratory has failed to find any case in 
which any straight oil had been weakened 
by drag out of constituents or by chemical 
changes any more than normal make up 
or replacement would restore. The straight 
oils may change in viscosities as they are 
used, and this can give trouble if not cor- 
rected. 

The straight oils, then, are generally 
higher in performance stability than the 
soluble. But the soluble can be kept up to 
their top performance stabilities with a 
little care. And for a great many kinds of 
work the superior stability is ‘‘a distinction 
but not a difference.” 

6. Adaptability. Straight oils, and es- 
pecially bases, can be mixed and blended at 
the machines to obtain more anti-weldant 
ability for the same viscosity, to change 
the viscosity, to increase or reduce the lu- 
bricity, to increase or decrease the cooling 
ability, etc. With soluble oils, this is much 
less practical. Some soluble “bases” will 
carry into water solution other oils which 
the user may blend-in at the machine. But 
even with these bases, for the most part 
the adaptability is limited to changing the 
amounts of water in the mixture. 

7. Recovery. Straight oils almost always 
are worth enough so they should be re- 
covered from the chips, either by draining, 
by centrifuging, or both. Soluble mixes 
can be inexpensive enough so there is little 
point in recovering them. Centrifuging is 
high enough in cost so it must be con- 
sidered as an operating item. 

But many users of soluble oils overlook 
the fact that the part of the mixture cling- 
ing to the chips is likely to be high in the 
“dragged out” oil and that its consequent 
value may be enough higher than that of 
the mix as a whole so that centrifuging the 
chips would pay real profits. (This can be 
determined in any given case by centrifug- 
ing a batch of the chips and testing the 
oil content of the mixture recovered.) And 
the chips of some kinds of alloys are im- 
proved for scrap melting purposes if the 
soluble oils are centrifuged from them. 

8. Machine troubles. Soluble oils are 
far more likely to cause bearings troubles 
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if they get into the bearings end of the 
machine, to give trouble if they get mixed 
with the oil in the hydraulic system, and 
to form hard soaps or gums which cling to 
the pans and to the sumps and reduce the 
ability of the machine to cool the oil as 
well as giving pumping and other troubles. 

Soluble oils also are more likely to foam, 
which reduces their effectiveness as well as 
causing pumping troubles. But all of these 
matters are subject to control, nor are all 
straight oils free of such troubles. 

There are other comparisons, some of 
which will appear in various parts of this 
manual. Much depends upon the materials 
to be cut, the speeds and feeds, the tool 
making habits, and how the management 
wants to run the shop. There have been 
gains of as much as 300% in production 
with similar gains in tool life and in the 
finish produced by changing from each of 
these types of cutting oil to the other. In 
many cases these gains have not been due 
at all to the fact that one oil as an oil was 
superior to another; the new oil merely 
was more suited to the tool making habits 
and the management habits of the shop. 

Often the increased output can be cred- 
ited to the changes in tooling and the 
studies of methods which are made under 
the direction of cutting oil sales engineers 
at the time of experimenting with oils— 
there are cases in which similar gains could 
be made by putting new brand labels on 
the barrels of the present brands and tell- 
ing the shop men that they were experi- 
menting with something new. 


What to Do When Switching 

Definite changes should be made when 
preparing to use soluble oil in place of 
straight or straight in place of soluble. 
These changes depend upon the materials 
to be cut and the operations to be per- 











formed. Among them are: 

1: Clean out the machine thorough) 
before putting in the new oil. THis mem 
removing all the chips and sludge, scraping 
any accumulations of gum or oil-varnit 
from the pans, making sure that the pum 
parts, the sump andthe piping are similar) 
clean. 

2. For soluble oil, use a higher top make of 
angle than for straight oils. This applisf fer 
always to positive rakes and can appli mo 
equally to negative rakes. The amountof tha 
change depends upon the toughness of th§ int 
material to be cut and the consequent 
amount of built up nose desired. Solubkf Ste 
oils being generally lower in lubricity an 
materially lower in their obtainable &f de 
grees of anti-weldant abilities, the exm§  saf 
amount of rake angle permits a larger auf sto 
of built up nose with added protectiof ha 
against chip to tool welding, and bringf tin 
the hot or heavy pressure area of the cpg ag, 
on the tool farther back from the tool edg§ oth 
thus permitting more uniform heating ¢— do 
the tool body and giving the cooling wate} en 
more opportunities to bear away the het— on 
The increase in rake angle usually is#f pe 
least 3 degrees. tai 

Straight oils, having greater and mot§ be 
controllable anti-weldant abilities as wif sul 
as lubricities, can use lower rake angle 
with consequent thicker but narrower builf Dis 
up noses on the tools and more control & 
the exact rate at which the built up nef de 
is sluffed away. kn 


3. For soluble oil, increase the side nif ke 
angle and both the side and the fromj Uf 


BEESRBAZSESSLERAS BE SF SF CER SSESRS*EBB SEYEBES & 


clearance angles. This is because the % ke 
uble depends upon cooling ability rath oil 
SO 


than upon lubricity to keep down heat # 
these areas. For straight oils these angi P 
may be reduced for greater support of the 
cutting edges. 

4. For soluble oils work to high a 
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‘ag speeds and light feeds rather than the 
ae. This is a good thing to do with 
wy cutting oils, but it is especially im- 
t with solubles which generally lack 
anti-weldant abilities of straight oils. 
Take advantage of every applicable tool 
making trick to reduce chip pressures for 
soluble oils. 

5. For soluble oils chip breaking notches 
god other devices in the tools may be far 
gore important than for straight oils. This 
js partly because of the greater rake angles 
which can reduce the tendencies of the 
thips to break themselves, partly because 
the hot side of the chip tends to be much 
potter with straight oils and this helps to 
break the chip. 

6. For soluble oils greater escape chan- 
nels for chip scavenging may be necessary 
than for straight. The tools may need to 
be designed and made accordingly. 


Loss, Mixture and Testing 

Cutting oils change their constituents by 
four general methods: 

1. Drag out of some constituents on 
work pieces and with chips. This is es- 
pecially important on soluble oils. 

2. Vaporization. Water can boil out of 
soluble oils; “light ends” can smoke out of 
graight oils; any oils may evaporate when 
exposed to the air in drip pans and in run- 
ping streams. It is probable that all cutting 
oils gassify between the tool and the chip 
but most of this gas is immediately re- 
liquified upon contact with cooler streams 
of oil—the gas bubbles are “quenched.” 
Nevertheless, a Westinghouse Precipitron 
can take as many as 4 gallons of cutting 
oil per 24 hour day from the air above a 
single machine tool, and although this 
amount is am extreme one the loss to the 
atmosphere can be considerable and this 


Handling and Treating Cutting Oils 


The physical and mechanical handling 
of any cutting oil can make important dif- 
ferences in its performance. This is no 
more—and no less—true of cutting oil 
than any of the other factors which enter 
into machining. 


Storage 

Cutting oil always should be stored in a 
dean place in which the appropriate fire 
safety laws are observed. No one but the 
store room or tool crib personnel should 
have access to the cutting oil supplies. Cut- 
ting oil is as worthy of careful guarding 
against contamination and misuse as any 
other important tool. Storage should be in 
dosed containers which will prevent the 
entrance of moisture, fumes and dirt. No 
one but store room personnel should be 
permitted to fill or to draw from these con- 
tainers. Tanks or other containers should 
be carefully cleaned out if one oil is to be 
substituted for another in them. 


Dispensing 

Dispensing of cutting oil should be un- 
der clean conditions and by personnel that 
knows how. Measuring cans should be 
kept clean. A set of cans or of other meas- 
ufing and dispensing equipment should be 
kept for sole use with each kind of cutting 
oil—it is dangerous to use cans in which 
some cutting oil might remain when dis- 
pensing lubricants and it can be equally 
bad to get lubricants mixed with the cut- 
ting oils. 
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loss can consist of the light ends more than 
the heavy ends of the oil. 

3. Fine chips, water from the atmos- 
phere, dusts and other soils from the at- 
mosphere, soil and sometimes scale from 
the surface of the material being fabricated, 
soils entrapped within castings which are 
being machined. Such befoulments usually 
sink to the bottom of the sump from which 
they are removed as muck. But sometimes 
they are entrained and do damage to the 
tools and the work, or cause dermatitis. 

4. Chemical combination with the chips 
and the work. This occurs mostly when ex- 
tremely high anti-weldants are needed. 


Usability Tests 

For these reasons cutting oils should be 
tested periodically. The frequency of test- 
ing must depend upon the kind of oil, the 
severity of the service, the surrounding 
conditions and the experience with the oil. 
When a brand of oil has been in use for 
a long time, experience with it may indicate 
the steps to take to keep it at top condition 
by the addition of make up alone. Other- 
wise, tests may be made: 

1. Test for viscosity. The sample taken should be 
a fair one taken from the running stream of oil when 
the machine has been in use for several hours. A 
separate and comparison test may be taken of the 
oil found at the top of the sump or in the drip pan 
after the oil has been idle for several hours. If the 
running oil viscosity has changed materially from 
that which obtained when the oil was newly mixed 
then the original viscosity should be restored by 
adding suitable ingredients, by cleaning the oil 
(settling, filtering) or by draining and cleaning out 
the machine and putting in new oil. If the “‘still oil’’ 
viscosity is materially different from that of the 
running oil at the same temperature then it is prob- 
able that the sump, at least, and perhaps the whole 
machine needs cleaning out and filling with new oil. 

The viscosity tests should be made on both straight 
and soluble oils, and at intervals of two weeks to 
three months depending upon conditions and upon 
experience with the oils. Most cutting oils men 
recommend the making of viscosity tests before adding 
any make up oils whatever. 


Pumps should not be transferred from 
barrels of cutting oil to those of lubricating 
oil, or the reverse, unless they are carefully 
and thoroughly cleaned. Measuring of cut- 
ting oil quantities dispensed should be 
exact—these oils are too costly to warrant 
over measurement and exactness is needed 
in mixing. Containers in which the oil is 
taken to the machines should be closed so 
the oil will neither spill nor be contami- 
nated enroute. Containers used to transfer 
clean oil should never be used for the old 
oils which are pumped out of machines. 


Mixing 

Mixing procedures recommended for 
their own brands by the cutting oils makers 
should be followed. Care should be taken 
when changing from one brand to an- 
other, or when several kinds or brands are 
in use (even though all may be made by 
one maker). Directions applying to one 
brand may not be suitable for another. 
Printed instructions for mixing should be 
posted at the places where the mixing is 
done. Mixing always should be under clean 
conditions. 

In general, soluble oil always should be 
added to the water and never the water to 
the oil, and the “raw” oil should be added 
to a sufficient quantity of water, usually not 
less than one part by volume of oil to four 
parts of water. This is because if water is 
added to oil or the oil is added to too little 
water the emulsion may invert and become 
droplets of water surrounded by oil rather 


2. Test soluble oils jor fat content. This should be 


done at least once every two weeks, or whenever 
adding make up. Place 50 c.c. of the mixture in a 
100 c.c. graduated cylinder and add, cautiously and 
without stirring, 10 c.c. of concentrated sulphuric 
acid. Let this stand until all the fat has collected on 
the surface. The relation of this fat content to the 
status of the mixture will depend upon the brand or 
kind of oil, and must be obtained by comparing it to 
figures which will be supplied by the maker of the 
soluble cutting oil. 

3. Test all oils for foreign matter accumulations. 
First, allow a sample of the oil to stand in a glass 
bottle for a day or so. It is wise to change its 
temperature several times from room temperature (68 
degrees Fahrenheit) to about 100 degrees Fahrenheit 
as the settling-out abilities of oils change with tem- 
peratures. Observe what settles out. Then filter a 
sample of oil using a mechanical filter with filter 
cloth or filter paper, never a “‘chemical filter."’ The 
filtering will remove fine metal chips and other 
materials which may not settle out. This test should 
be performed once a month or as needed. 


4. Color and transluscence test. Fill one bottle 
with newly mixed oil. Fill another with mixture 
taken directly from the machine. Hold both up to 
the light and compare them. This test will tell very 
little unless the tester is quite familiar with the oil, 
but with experience it can become an accurate check 
on how close the oil is getting to the condition which 
requires troublesome but accurate testing. 


5. Test for the activity of anti-weldant. Many 
cutting oil men doubt that any anti-weldant ever 
should be chemically active enough so that it can be 
tested by other than laboratory means. Others use 
this rough and ready check. Place a drop of newly 
mixed oil on the brightly polished, clean surface of 
a pure copper strip. Place a drop of filtered mixture 
from the machine on another part of this surface. 
Observe the comparative discolorations while the drops 
of oil still are in place. If the degrees of discolora 
tion are approximately the same then the chemical 
activity of the oil in the machine is still approximately 
that of the original mixture. This test requires 
experience with the oil in use. 


Oil companies have their own tests for 
their products, and their sales engineers 
should be consulted accordingly. Formal 
testing standards and methods have been 
developed by the A.S.T.M., and may be ob- 
tained from that organization. But most of 
the A.S.T.M. tests require laboratories and 
laboratory technicians plus such special 
equipment as sulphur bombs. 


than droplets of oil surrounded by water, 
in which case the mixture is spoiled and 
must be discarded. (An inverted emulsion 
can be detected by its slimy appearance.) 
Any shop man who is not acquainted with 
the appearance of an inverted emulsion 
should have a cutting oil sales engineer in- 
vert one for him. The first mixture should 
be added to enough more water to achieve 
the desired ratio. 

The ratio will vary with the condition 
of the oil in the machine as demonstrated 
by testing. If the machine is empty and a 
20 parts of water to 1 part of oil (20-1) 
mixture is wanted then a supply of oil 
sufficient to fill the machine is mixed at 
20-1. But if the machine already contains 
10 gallons which have thinned down to 
a 30-1 mixture and four more gallons are 
to be added then a quick manipulation of 
the slide rule will show just how to mix 
those four gallons in order to bring the 
entire mixture to 20-1. 

Some solubles contain water softeners 
as additives and may be mixed directly 
with almost any water commonly used in 
industry. Others require softeners to be 
added to very hard water before mixing-in 
the oil. In these cases the water softening 
treatment should be performed first and 
the oil mixing second. 

Mixing of straight oils requires less 
care. But generally speaking it is easier 
to add the thick and heavy base to the 
lighter and more fluid dilutant, or to add 
the heavy oils to the lighter ones, adding 
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a little at a time and stirring thoroughly, 
than to ‘‘cut the light oils in” to the heavy 
base. If the light oils are put into the ma- 
chine first it may be most convenient to 
use the machine pump as the mixing 
mechanism, putting a little of the heavy 
base at a time in a position where the fall- 
ing stream of oil will strike it and adding 
no more until the first is mixed. 


Feeding of Oils 

Cutting oils should be fed directly to the 
tool point and there should be at least one 
stream for every tool point in action at any 
one time. 

Rapid changes of temperature are de- 
structive to most tool materials and are 
especially so to the harder materials such 
as the carbides. Therefore the stream of 
cutting oil should begin feeding before the 
tool enters the work. This practice takes 
away the initial cutting heat almost as 
rapidly as it is generated, and the tool and 
work attain their highest working tempera- 
tures slowly enough so the tool is not sub- 
ject to temperature shock. The old practice 
of starting the cut before the flow of oil 
originated in the days when the machinist 
had to have a clear view of the starting of 
his cut, after which the cutting oil could 
be turned on. Under modern controlled 
machining methods this no longer is neces- 
sary and it should be discontinued wher- 
ever it is found. 

The quantity of oil possible to feed per 
minute depends upon the tools and the 
work. On lathes and automatic screw ma- 
chines, for example, it should be from 3 to 
5 gallons per tool point per minute. Very 
little of this quantity actually reaches the 
tool point; most of it serves to cool the ma- 
terial being cut, the chuck or other work 
holder, the tool post or other tool support, 
and the parts of the machine adjacent to 
the work. If this cooling is not done the 
changes of temperature in the work piece 
and in the machine will cause changes of 
sizes and of relative positions, leading to 
inaccuracies. 

The higher the turning speed of the 
work piece or of the tools if they are in 
motion the greater the tendency for centri- 
fugal force to throw the oil clear of the 
point of work. (Diameter for diameter.) 
This can be overcome to some degree by 
adhesiveness of the oil. But adhesiveness 
generally is not desired as it tends to re- 
duce oiliness. Therefore the centrifugal 
force must be overcome by the pressure at 
which the oil is fed. 

Oil feeding pressures should be as heavy 
as can be attained without impractical 
amounts of splashing and squirting. Many 
experiments have indicated that the great 
majority of metals cutting jobs could bene- 
fit by higher cutting oil pressures. It is bet-* 
ter to use more adequate splash guards— 
some fully automatic operations are totally 
enclosed when in operations—than to re- 
duce the pressure in order to avoid splash- 
ing. Pressures can be higher on some in- 
ternal cutting jobs than on external ones. 
Cutting oils are being fed to internal 
broaches at 950 p.s.i. and to drills at 2,000 
p.s.i. with much better results than were 
obtained with lower pressures. 

Heavy pressure tends to force cool oil 
into the tiny openings provided by the 
movements of the chip and the tool and 
to force out the heated oil which may have 
gassified under the pressure and tempera- 
ture (gassified oil does no cooling) so it 
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may be replaced by further supplies of cool 
oil. Heavy pressure also tends to break up 
the oil into tiny droplets as it strikes the 
work. And the sizes of these droplets have 
effects upon the speed with which any 
liquid can pick up heat; the smaller the 
droplets the greater their surface areas in 
relation to their weights and the more 
rapidly they pick up heat. In some ma- 
chining of aluminum, fogs of very small 
droplets are blasted onto the work under 
high pressure so as to pick up the most 
heat—and accomplish the most cooling 
—in the shortest time. 

When heavy pressures are used, auto- 
matic devices may be needed to shut off 
the oil streams when removing the tools 
from the work and to turn them on again 
when advancing the tools into the work. 
A great many machining jobs could benefit 
by the use of automatic devices to control 
both the pressures and the directions of 
cutting oil stream flows. 

Direction of stream flow is important. 
The old custom of merely letting the cut- 
ting oil fall onto the work and hoping that 
it will penetrate where needed, should be 
discontinued wherever it exists. 

Factors in choosing the direction of flow 
are: 
(1) Avoid the “umbrella effect” of 
flowing the stream from such direction that 
the chip, the tool or the work will deflect 
it from the point of work. (This is the 
most common and the most easily avoid- 
able fault of cutting oil feeding.) 





(2) Avoid feeding the oil in a direction 
contrary to that in which the chips are to 
move in scavenging, unless this direction 
will help in breaking the chips. 

(3) Use as many streams aimed in vari- 
ous directions as are necessary but make 
sure that these streams do not so foul each 
other as to defeat each other’s purposes. An 
example would be two high pressure 
streams, one from beneath the tool point 
and one from beside it, special nose clear- 
ances being ground on the tool to permit 
the underneath stream to reach to the tool 
point and beyond if the metal is providing 
the traditional opening, the one from the 
side being aimed to strike at the heaviest 
chip pressure area rather than at the very 
point of the tool; with two lower pressure 
streams flooding cool oil onto the work 
piece and the work to remove the heat 
which otherwise would expand the work 
piece and cause inaccurate machining. 


Purification 

The purification of cutting oil includes 
the removal of all foreign matter such as 
fine chips, bits of soil which may have been 
pocketed within raw materials, scale from 
raw materials, water from the atmosphere, 
and the sanitizing of the oil to control 
dermatitis among machine operators. Ob- 
jects of purification can include: 

(1) Eliminate scratches caused by fine 
chips entrained in the vil. These chips can 
be work hardened, therefore are likely to 
be harder than the stock trom which they 
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removed, and will abrade the work if 
get between it and the nose of the tool. 
scratches are especially damaging on 
“a fine surface finish machining and on 
ging, grinding and lapping. 

2) Eliminate scratches caused by abra- 
« which may be entrained in grinding 









polant. 

'B) Protect the tools against the effects 
fentrained fine chips. These chips are 
¢ coolants nor anti-weldants. In fact, 
iy are extremely likely to weld to the 
nls and are among the hardest tests of the 
aeweldant abilities of cutting oils. They 
ag work against the built up nose. They 
4g scratch the tools, and scratched tools 
more rapidly than perfectly smooth 
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“(4 Protect closely fitted pump parts, 
y when the oil is fed at high pres- 










m5) Protect machine bearings into which 
fie fine chips and the abrasives will enter 
{the cutting oil enters them. 

(6) Protect coolant systems. If there is 
ny tendency toward gumming, oil varnish- 
ing or sludge formation on the sides of 
amps, tanks, pans or piping these fines 
will promote it. 

(7) Reduce the number of dressings 
neded by grinding wheels. 

(8) Reduce the burning by thread and 
other contour grinding wheels. 

(9) Conserve the cutting oil by more 
onstant control of its quality. 

Purification can be accomplished in sev- 
eal ways. Among them are: 

(1) Mechanical systems designed solely 
jor this purpose. One of these may serve 
asingle machine, a battery of similar ma- 
chines or a whole factory having various 
machines. The more the types of machines 
1 purifier serves, the more each machine 
must get along with the cutting oil mixture 
which is “average” for all of them. Cases 
have been known in which cutting oil sales 
engineers worked for hours to improve the 
performance of a machine having a difficult 
operation, only to have that machine later 
wrned back to the central coolant purifica- 
tion system. with consequent slipping back 
of its performance. Many plants therefore 
prefer individual purifiers for batteries of 
machines doing similar work, and even for 
individual machines. 

(2) Settling tanks. These should be 
large in surface and shallow in depth; 
pans” rather than “tanks.” The ability of 
ine materials to settle out of liquids is a 
function of time as expressed in such fig- 
ures as inches of fall per hour of the mate- 
tial through the liquid, therefore the greater 
the depth the less the true settling out 
within a given time. If the installation is 
to be large, provisions should be made for 
sowly changing the temperatures of the 
pans from 68 degrees Fahrenheit or room 
tmperature to 150 degrees or slightly 
more. Settling out is a function of specific 
gravity of the material vs. that of the oil, 
but with the specific gravity effects modified 
by peptization (the forming of a slight 
bond between the surface of the material 
and the oil, this bond tending to hold the 
material in suspension). Specific gravity 
of the oil or oil mixture is reduced by in- 
ceased temperature but any tendency to- 
ward peptization may be increased. There- 
fore different materials in pieces of dif- 
lerent sizes settle out at different tempera- 
tures. The temperature changes should be 












































slow enough, and the heat should be ap- 
plied evenly enough, to minimize any con- 
vection currents which would tend to remix 
materials that had settled out. Provision 
should be made for draining the cleaned 
oil from the top of the pan without dis- 
turbing the fouled oil into which the mate- 
rials have settled. This method will waste 
much cutting oil that a mechanical purifier 
would save. 

(3) Filtering. The filter material should 
be cloth or something other than earth, 
the filtering should be mechanical and not 
“chemical” unless it is definitely known 
that the chemical filter will neither injure 
the oil nor put any injurious matter into 
it. Unless the filter already is available in 
the plant, it usually would be more eco- 
nomical to install a mechanical purifier 
than a new filter. 

(4) The sumps, tanks and strainers of 
the machines. Modern machines have, for 
the most part, been designed to hold much 
larger supplies of cutting oils than their 
predecessors, and their straining and set- 
tling out facilities are much better. Most 
of the machines which are more than five 
years old could benefit by the installation 
of auxiliary tanks to hold additional sup- 
plies of cutting oils. With larger volumes 
in the machines there is more time and 
therefore more chance for settling out of 
particles, and the oils have more changes 
of temperature to promote settling out. In 
some cases the installation of finer screens 
at the pump intake will be highly beneficial 
to the pump as well as to the work. These 
screens should be easily accessible for clean- 
ing. Removing a screen because it clogs 
and causes trouble with the flow of the oil 
is a very poor substitute for adequate clean- 
ing of the oil. 

When neither a mechanical purifier nor 
a filter is in constant use, more than usual 
care should be taken to keep the oil at the 
correct viscosity and to keep soluble oils 
in their correct proportions to the water. 
As viscosities and mixtures change, the 
tendency to hold fines in suspension also 
will change—sometimes for the better but 
more often for the worse. 

Many a shop never will realize what 
trouble the fines in the cutting oils are 
causing until it tries a purifier for the first 
time. 

Oil recovered from purifiers, and espe- 
cially from settling out tanks, may be in- 
ferior in value to the original mixtures in 
the machines from whence it came. Such 
oil should either be restored by remixing 
with base materials, or routed to less severe 
operations, cr used as a dilutant for the 
making of new mixtures. 


Cooling of Cutting Oils 

The highest machining accuracy could be 
maintained only if the machine, the mate- 
rial or work piece being machined, and the 
tools and their supports, all were kept at 
the same constant temperature. Since this 
condition cannot be attained, compensating 
compromises are made by which various 
parts (example: the machine tool support- 
ing ways vs. the work piece) are expected 
to attain different temperatures and then 
each be held at its own temperature. The 
trouble is, the installation of a new work 
piece such as a bar of steel, or the changing 
of any other factor, alters this compromise 
balance. And as the work piece gradually 
heats up, the balance is changed still more. 





The values theretore are constantly chang- 
ing their relationships to each other. 

Any value which can be prevented from 
changing will bring the entire set up just 
that much closer to the uniform tempera- 
ture ideal. The cutting oil is likely to 
change its temperature value in that it be- 
comes steadily hotter as the work shift 
progresses, sometimes attaining tempera- 
ture at which the stream of oil coming 
from the coolant pump is dangerous to 
operators. If this cutting oil is held at a 
constant temperature as fed to the work 
(some of it will be warmed up by the 
work, of course) then all of the work 
piece areas ui wnicn the constant tempera- 
ture oil flows, and all of the machine parts 
upon which it impinges, will be held closer 
to constant temperature. 

The normal constant temperature of the 
work piece and the machine—or at least 
the most feasible temperature to use as a 
“departure point’—is room temperature. 
Therefore experiments are being performed 
with the feeding of cutting oils at room 
temperatures. These experiments are in the 
hands of a committee of technical experts. 

Results have shown that straight oils fed 
at room temperature can approach the heat 
removing abilities of soluble oils while 
retaining the anti-weldant advantages of 
straight oils. This is because, all other 
factors being equal, the rate of heat trans- 
fer from one material to another is directly 
dependent upon their temperature differ- 
ences. 

Oils sometimes are cooled to tempera- 
tures considerably below room temperature; 
as low as 50 degrees Fahrenheit. The fact 
that such oils accomplish more cooling, oil 
for oil, is clear. The idea that they will get 
into the very small spaces provided by the 
teeth of taps and other forming devices, 
and expanding with temperature there, aid 
in chip scavenging, -is a theory only but 
may be valid. 

“Super cooled” oils have solved burring 
and tearing problems on difficult, high ac- 
curacy thread cutting jobs, but nobody 
really knows exactly why. When fed in 
large enough quantities, super cooled oils 
flow within one range of temperatures and 
consequent viscosities along chip scaveng- 
ing passages in the tools, but due to fric- 
tional heat work at other ranges at the cut- 
ting edges; the cooler and heavier bodied 
oils in the passages can help with chip 
scavenging. 

Any means taken to control oil tempera- 
tures provides constant temperature values 
for the control of the settling out of fine 
chips from the oil. 

Means for controlling the temperature 
of the oil include: 

(1) Special devices at purifiers. 

(2) Fins or air passages on the outsides 
of sumps or tanks; fan drafts sometimes 
being added to assist heat removal. 

(3) Coils through which the oil circu- 
lates, the coils being cooled by air or by 
immersion in water or by any of the usual 
means for the cooling of coils. 

(4) Water jackets on tanks and sumps: 
water coils within tanks and sumps. 

(5) Mechanical refrigeration machines 
of conventional types but modified for this 
special purpose. 

Many of these devices are of standard 
types and may be bought in the open mar- 
ket. The engineer who wishes to develop 
his own for experimental purposes must be 

















careful of the sludge problem. Some 
sludges tend to remain entrained in the 
oil at higher temperatures and to separate 
from it at lower ones. These sludges can 
cling to the sides of tanks and sumps thus 
greatly reducing the heat transfer and the 
cooling abilities. They can clog cold pipes 
and coils. Therefore all surfaces should be 
accessible for cleaning. And the cooling 
with its consequent sludge removal should 
be completed before the oil enters the 
pump, as otherwise damage to the pump 
may be severe. 


Heated Oils 

For some work, such as extreme accuracy 
long hole internal broaching, the cutting 
oil is heated before being fed. In one case 
the oil is heated to 180 degrees Fahrenheit 
and fed at 950 p.s.i. pressure. The result of 
this is to preheat the broach rather than 
depending upon friction between its but- 
tons and the work to bring it to “working 
size and temperature.’ The chips are 
scavenged better than with the oil fed at 
normal temperature, each button is enabled 
to cut with a few ten thousandths of an 
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inch less penetration beneath the surface 
of the work, chatter troubles are reduced 
and surface finish is improved. 

Like the cooling of cutting oils, their 
preheating is almost altogether in the ex- 
perimental stage. No one can predict what 
advances in the machining art may be made 
when these experiments have been carried 
farther. 


Foaming Troubles 

When the foaming of cutting oil occurs 
it usually is the fault of the mechanical 
handling of the oil in the machine. Foam- 
ing can be caused to some degree by the 
oil itself; heavy bodied oils foam more 
readily than light bodied ones and if the 
oil begins to foam its viscosity should be 
checked at once and corrections made if 
needed. Foaming causes trouble in pump- 
ing, and an oil which is full of air bubbles 
cannot perform its cooling and anti-weld- 
ing functions correctly. 

Foaming troubles are caused most com- 
monly by: 

(1) Too long free fall of the oil stream 
from the work point to the pan. Put a 








chute or channel beneath the work 
and let the oil flow down rather than {y 
ing down. 

(2) Free fall of oil to the pan due 9 
improper feeding which causes the gj 
fail to strike the work or the tools, 
the feeding method. 

(3) Too great distance from the wy 
point to the sump or other containg ; 
which the oil rests before re-entering 
pump. Shorten this distance or ingwl 
primary point of rest—very useful for ol 
ing the oil and settling out the fine; 
tween the work point and the sump, 

(4) Too high nozzle velocity when fe 
ing the oil. The oil pressure that q 
is that with which the oil strikes the 
In many cases nozzle velocity can be 
duced by setting the nozzle closer to % 
point of work. But it usually is bette 
change to an oil less likely to foam ¢ 
to reduce the feeding pressure. 

(5) Too heavy body in oil. Reduces 
viscosity. 




















Machines and Mechanical Problems 
To some extent cutting oils mus 
selected in accordance with the desi 
constructions and physical conditions of ty 
machines upon which they are to serve 
Some machines are too badly wom 


too little rigid for cutting oils to do they 





best on them. In these cases cutting pilose 


having heavier bodies than usually seleag 
for the same work may provide cushionin 
abilities which will save tools from shot 
load and vibration load breakage and pe. 
mit the faster practical operating speeds 
Cutting oil penetration of machine bex. 
ings is more likely when bearings hay 
worn loose than when they are proper 
tight, and this may require higher bearing 
lubricating abilities and lower cooling ani 
anti-welding abilities in the cutting oik 
Production speeds and output per tod 
grind will be reduced accordingly. 

Many brand new machine tools are fx 
from modern enough in design to permit 
cutting oils to work at their best. De 
ficiencies are found in such matters s 
bearings shielding, pump capacities (both 
pressure and volume as well as ability » 
handle heavy bodied oils) , facilities for th 
automatic control of the feeding of cutting 
oils, tank and sump capacities for holdig 
oil, strainers and other oil cleaning devices, 
accessibilities of interior surfaces for cleat 
ing, kinds of metal used on ways and o 
bearing ends and other parts exposed 
chemically active anti-weldant oils, protec 
tions against cutting oil getting into by 
draulic systems, attachment provisions fo 
splash guards and for operators’ eye shields, 
protections against lubricating oils getting 
into cutting oils, and adequate power sup 
plies. 

It is more economical to correct bad 
mechanical conditions than to try to make 
the cutting oil compensate for them. Typ: 
cal steps to take are: 

(1) Keep bearing lubricants out of at 
ting oils, and especially out of soluble oils 

(2) Keep cutting oils out of bearings. 

(3) Cover easily corrodible metal sur 
faces exposed to highly-chemically-active 
anti-weldant cutting oils. ; 

(4) Balance rotating parts that are 
dynamic imbalance. 

(5) Weld stiffening members to m* 
chines that are not rigid enough. 

(6) Use vibration-absorbing pads. 
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i Cutting Oils for Specific Operations 


















uening 4 cn 
The term ‘turning’ is generally under- 
to mean such work as is generally 


© Wii. we in a lathe or a boring machine, but 
Der iy * any milling, drilling, grinding, sawing 
OB tel broaching which is done by tools 
all J wanted on the lathe. In turning, either 


he work is turned against a stationary 
nol, or the tool revolves about a stationary 
rok piece, or in rare case both are in 
SS Bmotion. 
§ Tyrning is the most common, and in 
inany respects can be the most difficult of 
ting Operations. Therefore most of the 
of cutting oils manuals—including 
OB ,is one—use turning as the basis of gen- 
mal discussions. The data given on other 
ves need not be repeated here. 
From the cutting oils viewpoint, turning 
pperations generally fall into three classes: 
(1) Stratght turning. The tool pro- 
nesses steadily along the work piece and 
yrallel to its turning axis. So long as the 
wutting oil is effective enough to prevent 
of teBuny accumulations of working heat beyond 
ve, Hthose which the tool material and the ac- 
0 «furacy of the work can stand, and the tools 
therfre strong enough to stand any forces im- 
g olbfposed, this can be done at the heaviest feeds 
lect fad highest speeds of which the machine is 
Onin fapable. Many straight turning operations 
shod fare slower in speeds or lower in accuracy 
| perfand in quality of finish than better cutting 
Deets foils would permit them to be. 


- (2) Infeed turning. Examples: cutting 
peri: 4 from a solid bar, facing off a casting or 
Pet machining. The tool 


p bar, form tool 
aipprogresses toward the turning axis of the 
work piece, or in rare cases, away from that 
axis, but not paraliel with the axis. As the 
wol progresses the diameter of the work 
exposed to the cutting edge changes and 
with it the work speed in SFM. This con- 
jition can be at its worst on form tools 
ime various areas of the cutting edges of 
both #inese tools may be at various distances from 
® the turning axis and therefore be encounter- 
the 18 varying cutting speeds. There are likely 
1 be critical areas—diameters at which the 





ti 
in wols will chatter and diameters at which 
ices (UY Will false-finish. On form tools this 


may make little difference so long as the 


eal 
. finish at the final area is correct. In cutting 
r f or in facing off these “spoiled areas” 
er. (4 Necessitate reducing the rate of feed 


hy. putil the chip pressure is light enough so 
00 critical areas are found. Chatter areas 
Jd, {2 More common with form tools; torn 
work areas with cutting off tools. 

The cutting oil should have anti-weldant, 
wetting out, oiliness and heat removing 
sad ability enough for the severest parts of the 
ske (Ut Then the lubricity should be balanced 
pi J Correct the finishes at the critical areas, 
mking sure that other critical areas are 
ut | thereby created. Oils which increase 
ile PEE anti-weldant activities exactly in ac- 
_ Jordance with need are likely to do well on 
| Mleed turning. But infeed turning is a 
ve | "Efe test of cutting oils and of their sales 
engineers, 


7 (3) Combined types. The tool pro- 
sresses parallel to the the turning axis but 
a Filso has changes of diameter of the work 
and of the resulting SFM at the cutting 
tdge. Since the problems of infeeding are 
generally more severe than those of straight 
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turning, the combined type needs the same 
combined qualities in its cutting oils that 
are needed for infeeding. But the problems 
are likely to be more severe than those of 
straight infeeding, and the cutting oil must 
have higher anti-weldant, cooling ability 
and lubricating film strength accordingly. 


Drilling 

Drills are perhaps the best engineered, 
the most thoroughly developed tools in the 
metals cutting field. They can have this 
distinction because they nearly always are 
single purpose tools. Very seldom does 
anyone drill and tap or drill and ream with 
the same tool. Therefore the drill has its 
flutes, spirals, angles, clearances, etc., bal- 
anced for just one purpose, and without 
having to change them in compensation 
for the needs of other purposes. 

In spite of its exquisitely fine balance of 
design, a drill can give all the troubles of 
any other cutting tool. It can chatter, pro- 
duce a rough or a burnished finish, work 
harden the metal ahead of itself so the cut- 
ting becomes difficult, suffer from chip 
welding, accumulate stresses to the point 
where it breaks. 

Drilling is like turning in that the pres- 
sure and flow of the chip is likely to be 
continuous. But in some deep hole drilling, 
especially of hard and tough alloy steels, 
the forces may accumulate to the point 
where the drilling cannot be continued. 
Then the drill must be withdrawn and re- 
started with what is known as a “diving” 
or a “pecker” motion. 

In either case the employment of the cut- 
ting oil is highly similar to that of turning. 
Chatter troubles may be stopped by in- 
creasing lubricity, false finish by decreasing 
lubricity, heat generation reduced at its 
source by wetting-out and oiliness, heat 
removed by cooling ability. 

Chip scavenging is the most difficult cut- 
ting oil problem in drilling. In most of the 
vertical drilling the chips must be raised 
directly against the force of gravity. In 
horizontal or in “angle” drilling the chips 
tend to fall to the side of the hole, and 
this encourages them to catch between the 
tool and the work. In high speed drilling, 
centrifugal force may throw the chips to the 
side where they will catch between the 
tool and the work. Only in the rare cases 
where the drill is raised vertically into the 
work are chip scavenging conditions good. 

Except in the cases where the cutting 
oil is fed through the shank of the drill, 
scavenging is still farther hindered by the 
fact that the oil has to flow downward 
through the same flutes in which it flows 
upward. Coarse chips are brought up by 
the mechanical “screw conveyor” action of 
the flutes as well as by the rising stream of 
cutting oil. Fines may be caught by the 
descending stream and taken back to the 
drill point. 

Nobody really knows how, in the inter- 
play of centrifugal and other forces, the 
colder and higher viscosity stream of clean 
oil gets down to the drill point while the 
hotter and lower viscosity stream gets back 
up with the chips. Nobody knows what 
the transfer of heat units is between the 
two streams, nor exactly what the tempera- 
ture conditions are at any point along the 


partly finished hole or along the drill 
within the holes. 

In the face of these unknowns, mysteri- 
ous experiences are had with cutting oils. 
In the deep drilling of tough stainless steel 
in which the chips were inclined to pack, 
the blunt nose angle, heavy thrust and 
comparatively slow RPM speed all indi- 
cated a fairly heavy, highly active anti-weld 
oil, But this oil refused to scavenge the 
chips, and a lean mixture of somewhat 
antu-weldant soluble oil high in wetting 
out abilities scavenged them without difh- 
culty. In a clean cutting but very hard 
forging, on the contrary, the principal prob- 
lem seemed to be heat removal and a 
soluble oil was indicated. But a heavy 
bodied highly active anti-weldant straight 
oil scavenged the chips much better and 
permitted higher speed drilling with longer 
drill life. 

Such experiences involve phenomena of 
the relative specific gravities of fine chips 
and of oils at the viscosities which the oils 
have at the temperatures encountered near 
the drill points and at various other points 
within the hole, and other factors which 
affect the ability of hot and thinned oil to 
hold onto the fines until it gets them out 
of the hole. 

Many drilling problems can be mitigated 
or solved by trial and error experiments 
with cutting oils. 

Failure to clean the cutting oil properly 
is one of the most common and serious 
faults of drilling. Drills are prone to pro- 
duce fine chips. Entrained in the cutting 
oil and reintroduced to the drill point, es- 
pecially when drilling conditions are severe, 
these chips can do considerable damage. 

For most drilling, the cutting oil should 
be lower in viscosity, higher in cooling 
ability and wetting out and oiliness, than 
for turning operations of the same general 
severity. Lubricity should be somewhat 
higher, since drills are more likely to chat- 
ter than to burnish or false-finish. Anti- 
weldant activity should be balanced to con- 
ditions and need, but be ‘slightly greater 
than needed (effects of anti-weldant on 
non ferrous metals, of course, being re- 
spected ). 


Grinding, Lapping, Honing 
Grinding operations can be divided into 
two classes: 


(1) Those in which cooling alone is satis- 


factory. 

(2) Those in which prevention of the genera- 
tion of heat is more important than 
cooling. 


When cooling alone is enough, soluble 
oils are used and in their extreme mixtures, 
only enough oil being present to prevent 
rust. But even in these mixtures the mix- 
ture must be controlled. In the right pro- 
portions the fine chips and the abrasive 
particles will settle out, but if the mixture 
is allowed to change then its specific gravity 
in relation to these particles will change 
and they may be entrained to damage 
pumps, scratch the work and abrade the 
rests and spindles. Some mixtures must 
contain enough oil to lubricate the rests 
used on centerless grinders and the guides 
on other grinders. 

Heat prevention is a revival of an old 
art. It long has been known that with a 
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mixture of oil and emery, hand grinding 
may be done with no measurable rise in 
the temperature of the ground surface. 
Tests made to solve the problems of grind- 
ing-cracks on very hard materials, especially 
when thread grinding or other form grind- 
ing, showed that prevention of temperature 
rise was the answer. And this prevention 
was achieved by higher lubricity in the cut- 
ting oil, usually—but not always—obtained 
by using straight instead of soluble oil. 

Straight oils proved to have the same ad- 
vantages of versatility in grinding opera- 
tions as in machining. With them wheels 
could be made to “act harder” or “act 
softer”; the grades of wheels, so far as their 
actions are concerned, could be almost in- 
finitely varied. 

Experiments along these lines are con- 
tinuing. For wholly unexplained reasons, 
oils high in anti-weldant abilities are solv- 
ing problems which had defied grinders 
until these oils were tried. (The guess that 
chips weld together between the grits on 
the wheels is a guess only.) The contribu- 
tions of straight oils to grinding are in 
their infancies. And with more attention 
to similar factors, soluble oils which con- 
tain anti-weldants and high lubricity ad- 
ditives are improving many an operation— 
their contributions, too, are unpredictable. 

The refrigeration of the room tempera- 
ture maintenance of grinding oils has had 
very little trial. It may greatly improve 
many phases of the grinding art. Much 
less is known than needs to be known 
about the application of cutting oils to 
grinding. 


Milling 

Milling is a classic example of the theory 
that chatter is caused by the tool digging 
deeper into the material and then reacting 
rhythmically under accumulations of stresses 
and strains, while bad finish is caused by 
the tool working away from the metal. In 
plain milling the tool starts with an in- 
finitely thin cut and works its way deeper 
into the material until the chip is thickest 
when the tool emerges; and in plain mill- 
ing chatter is likely to be the worst prob- 
lem. In climb milling, on the contrary, 
the chip is thickest at the beginning of the 
cut and is infinitely thin at the end, and 
poor finish is likely to be the worst prob- 
lem. This manual, however, does not infer 
that chip thickness variations are the sole 
reasons for these opposing problems. 

In plain milling the lubricity of the cut- 
ting oil should be so balanced that chatter 
is reduced or overcome, and in climb mill- 
ing so balanced that poor finish is reduced 
of overcome. 


Tool Materials 

Tool materials exist in as wide varieties 
as cutting oils, which means that it is 
highly unlikely that any one man knows all 
of the types and all of their abilities. And 
just as tool material makers are likely to 
assume that “our materials will work with 
any cutting oils” and so over simplify their 
consideration of cutting oils, so cutting oils 
makers are likely to over simplify the sub- 
ject of tool materials. The presentation of 
tool materials in the accompanying Table 
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The idea that milling is likely to be such 
a comparatively light operation that little 
more than cooling ability is needed in the 
cutting oil, is dying rapidly. High anti- 
weldant abilities in the cutting oils, heavier 
bodies and higher lubricities are greatly 
increasing milling speeds and extending 
tool lives. 

Chip breaking can be a problem. It often 
is solved by notches and other mechanical 
means which tend to break some of the 
chips into fines. And since fines can be 
highly damaging to milling cutters, more 
attention to the cleaning of the cutting oils 
is needed on many milling machines. 

The cutting oil should be flooded on in 
copious volume. More attention to the di- 
rection and pressure of the oil, especially 
for deep milling, can increase milling cut- 
ter life. 


Broaching 

Broaching is generally believed to be 
the most difficult of machining operations. 
Actually it can be very difficult, or ordi- 
narily difficult, or quite easy. There are so 
many kinds of broaching today, operated 
under so many varying conditions, that no 
one cutting oil mixture can be called “the 
best for broaching” any more than any one 
is “the best for all lathe work.” 

The cutting oil to be selected for any 
broaching operation depends largely upon: 

(1) The ease with which the oil can 
be fed. In some internal broaching opera- 
tions only the oil carried in between the 
teeth or buttons of the broach can be fed, 
and on some external broaching the sur- 
rounding conditions make it difficult to 
feed copious supplies of oil. In either case 
the cutting oil should be high in anti- 
weldant ability and high in the ability to 
absorb heat (BTU) without gassifying or 
otherwise breaking down, also high in 
ability to hold fine chips—these needs fre- 
quently call for heavy bodied oils, some- 
times for oils so stiff they resemble waxes. 
But in most broaching there are clear pas- 
sages through which oils can be flowed and 
chips scavenged. 

(2) The accuracy and finish desired. 
Generally speaking, the higher the accuracy 
and finish, the less the metal removed by 
each tooth of the broach and the finer the 
chips. Here the lubricity must be very 
carefully balanced so each tooth takes a 
good, firm cutting grip but not a hard 
enough one to cause chatter. Oiliness, wet- 
ting out, anti-weldant and cooling ability 
all are important to high accuracy broach- 
ing. 

(3) The nature of the material to be 


Materials and Cutting Oils 


is limited to the main points of what cut- 
ting oils should be used on each general 
type. 


Materials being Machined 

The word “machinability” means ability 
to be machined; just that and no more. Ex- 
tensive work has been done by a committee 
headed by Professor O. W. Boston of Uni- 
versity of Michigan and the published in- 
formation that has resulted is regarded as 
a highly creditable contribution to the art 


cut. In this broaching differs Very ling 
from other machining operations. 

Very few machine shop operators tej 
what a commonplace and successful Oper, 
tion broaching has become. 


Reaming and Tapping 
Both reaming and tapping are at th, 
best when chip pressures are steady, aq) 
both are likely to encounter steadily jy 
creasing needs for torque as the tools py, 
gress into the holes, thus making stead 
of chip pressure difficult to achieve. Pr}! 
lems of this kind are best solved by ty 
design and the tool designers have attacks 
them with high degrees of success. 
Operations often can be improved } 
adding to the anti-weidant ability of t 
cutting oil, reducing its lubricity to obtjj 
a cleaner and finer finish (but not to tk 
point where chatter occurs), increasing jx 
oiliness and wetting out abilities, reduciy 
its viscosity, and vastly increasing the pry 
sure and volume in which it flows. 
Chip removing problems are simi 
to those of drilling, and were discuss 
under that heading in this manual. 








Sawing 
The functions of cutting oils on sawig 
operations are: 


Clearing the teeth. 

Preventing chip welding. 

. Preventing the generation of heat , . 
unless heat is deliberately desired. 

4. Preventing vibration; mitigating the ¢ 

fects of vibration. 


wh~ 


The cutting oils must be adequate in 
anti-weldant abilities. Many sawing open- 
tions can be benefited by heavier bodies is 
the cutting oils used on them. Heavy bodies 
help to clear the teeth (especially in sud 
sticky materials as some of the alumi. 
nums), have the lubricites to minimix 
heat generation, and cushion the saw agains 
the effects of vibration. 

Vibration is the great enemy of high 
speed saws; it can set up forces which «- 
cumulate at the roots of the teeth where 
fatigue failures of the saws are so likely 
to begin. Many of the vibrations come t 
the saw from extraneous sources and ate 
transferred to the saw table from whence 
they affect the blade. Cutting oils for saw 
ing therefore may be so heavy in body tha 
shop men call them “waxes.” 

In some sawing operations the heat gen- 
erated is sufficient to require a soluble oil 
of the highest cooling abilities. 

It is a serious error to dismiss sawing 3 
“the lightest of the cutting operations” and 
thus to fail to give adequate consideration 
to the kinds of cutting oils to be used onit 


of mechanical engineering. Every fabti- 
cator of metals, and of other materials upoa 
which cutting oils are used (cutting oils 
also are used in the fabrication of plasus, 
of hydrolized woods such as Masonite die 
stock, of compressed woods, of laminates, 
etc.) should be thoroughly familiar wit 
these tables. Steel and other metal-produc 
ing companies have produced tables of theit 
own. The A.S.T.M. has established a chart 
for classifying steels by their grain size, 
the finer the grain the cleaner the cutting 
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- Cutting Oils for Machining 


“IINC AND ITS ALLOYS 
~ Metals in which free zinc is on important 
~ constituent, or upon which zinc has been 
plated are generally highly machinable. 
However they con form machine-clogging 





shop, the trouble is that all tables of this 
type are mere points of departure. Their 
values lie in the fact that when working 
out a fabricating problem it is much better 
to start from somewhere than from no- 
where. But there are so many combinations 
of processes possible to the individual shop, 
so many choices as to whether to machine- 
finish or to grind to final shape and ac- 
curacy, whether to fabricate extremely hard 
stock and avoid heat treating or use softer 
stock and run it through the furnaces and 
the finish grinding processes, etc., that it 
almost is necessary for each shop to work 
out its own machinability ratings on the 
basis of what results it wants to achieve, 
by what shop methods, and with what 


with the problems and methods to be found 
in individual shops. For example, a job 
shop might be working on all kinds of 
metals, with no two jobs exactly alike. To 
this shop the sales engineer would apply 
an oil which at ordinary cutting pressures 
would have practically no anti-weldant ac- 
tivity and therefore would be non staining 
to any metal, but which at heavy cutting 
pressures and high cutting temperatures 
would develop an adequate chemical anti- 
weldant activity—a medium heavy bodied, 
“general purpose” cutting oil. To other 
shops having more specialized applications 
(the fabricating of stainless steel, for ex- 
ample) he would apply more specialized 
oils, starting with his machinability tables 


specific machine tools. 


Many cutting oil makers have their own 
These 
usually are kept secret, and for a very good 
The products of different cutting 
oils makers are not directly comparable to 
the machinability 
ratings of one company would be of use 
and to 


machinability ratings for metals. 


reason. 
each other. Therefore, 


only to its own sales engineers, 
them only as starting points. 


From these ratings a sales engineer must 
apply his company’s products in accordance 


as a means for prescribing them, but vary- 
ing them to the tools and methods found 
in the shop and to the results desired. 

The cutting oils, then, do not change 
machinability in any way. Their function 
is to help the tools and machines to take 
advantage of good machinability and to 
compensate for bad. 

Specific practice in applying cutting oils 
to various types of materials is presented in 
the several “materials-boxes” distributed 
throughout this Manual. (Continued ) 


Cutting Oil Practice for Various Tool Materials 





Characteristics and Working Behavior 


Cutting Oils to Use 














Inexpensive. Very hard. Useful for slow speed 
work, and especially where impacted hard areas 
in the material being cut are likely to break any 


tools. Cutting temperature limited to 400 F, need for anti-weldant ability. 
therefore it seldom reaches the chip welding 
temperatures. 


Cutting oil should be high in lubricity to prevent heat 
generation, high in oiliness and in wetting out ability, 
as high as possible in heat absorbing ability, but has little 





| Highly resistant to abrasive wear so long as 
| very little heat is generated. 


Cutting oil should be heavy bodied to raise the chip from 
the tool and reduce rubbing action thus increasing the 
ability to withstand abrasive materials. High lubricity, 
wetting out, oiliness and heat removing abilities are impor- 
tant, anti-weldant abilities are less important since these 
steels seldom reach chip welding temperatures. 





Exist in wide variety and the most widely used. 
Actually inferior to carbon steels and semi-high 
speed steels for slow speed, highly abrasive 
conditions and for some free cutting non-ferrous 
materials—a fact which too often is overlooked. 
Temperatures as high as 1100 F. 


Anti-weldant abilities highly important in the cutting oils. 
Depending upon the uses to which they are applied, these 
steels run the gamut of needs for abilities which can be 
incorporated in cutting oils. High speed steels in various 
applications can gain more than any others by careful 
studies of the cutting oils which work with them. 








The hardness of the cutting tool must be superior 
to that of the material being cut, and these 
extremely hard steels are useful for cutting ex- 
tremely hard and tough alloys, especially heat 
treated alloy steels. Likely to be brittle. 


Cutting oil should have high cushioning abilities to pro- 
tect against shock, not rapid enough cooling abilities to 
subject the tool to thermal strains due to one portion of 
it being materially cooler than another, high in lubricity 
and wetting out abilities to keep down temperature, flowed 
on to the work piece in copious quantities to keep down 
dimensional changes due to temperature rises. 





Extremely brittle when cold, less brittle when 
very hot, often allowed to work at red hot 
temperatures with no cutting oil at all, but never 
lose their brittleness hazard. Useful on abrasive 
materials and for rapid feeds on light roughing 
cuts. 





Cutting oil high in lubricity and low in coolant abilities 
sometimes helps to improve finish, maintain dimensions 
and break chips. But all heat shock must be avoided. 








Used for finishing cuts on materials too hard or 
abrasive for metal tools. 


Cutting oil ordinarily should be high in lubricity, low in 
viscosity, cooling ability adjusted to the work, anti- 
weldant abiliti important, parency often impor- 
tant. Reducing the lubricity can make the diamond take 
a harder grip on some of the tougher materials, or in the 
language of the shop, make it “‘feel harder.” 








As cutting tools, have everything except resistance 
to shock. Can be engineered to take the known 
and predetermined shock loads of interrupted 
euts and of hard materials inserted in soft ones 
but must be protected against unpredictable 
shock loads such as the vibrations that accom- 
pany chatter. Extremely high cutting feeds and 
speeds generate extreme temperatures and large 
amounts of heat. 





Cutting oil must be extremely high in cooling ability and 
must be flooded on to the tool, the tool support, the chip 
and the work. Cutting oil should be fed at high pressure 
from beneath the nose of the tool, a “secondary relief’ 
being ground at the nose and at the side for this purpose. 
Lubricity, oiliness and wetting out abilities are highly 
important in the cutting oil, anti-weldant ability unim- 
portant. The lubricity should be so balanced as to 
minimize vibration, especially when there is any threat of 
chatter. The worst fault of carbide machining practices 
has been the tendency to entrust everything to tool 
material and tool design and regard the cutting oil as a 
mere coolant. Carbides have much to gain from controlling 
the cutting oil temperatures. 








and the easier to obtain a fine finish. 

The table on page 446 presents cutting 
fuid recommendations for various com- 
monly worked materials. The recommenda- 
tions are those of the “Independent Re- 
arch Committee on Cutting Fluids,” under 
the chairmanship of Joseph Geschelin. 

From the standpoint of the individual 

Tool y gr ameee — 
Material C.R. Carbon Steel, 
Surface ft./min. 
Ordinary Carbon 100 
Tool Steels 
Alloy Tool 110 
Steels 
High Speed 10 
Steels 
Cobalt High- 200 
Speed Steels 
Non-Ferrous 225 
Alloys 
a : (Meaningless) 
Cemented 500 
Carbides 
AUGUST, 1945 


(UM 


445 





Cutting Oils for Common Materials and Operations 


Recommended by the Independent Research Committee on Cutting Fluids. These recommendations 


are good “starting points” and should be used with the guidance of experienced cutting-oil engineers. 
























































Sympots ror Cuttinc Fiuips Notes : 
K—Kerosene. (a) Oils containing both sulphur and chlorine when carefully manufactured and sponsored may be wyqj 
L—Lard oil. where sulphurized oils are indicated. 
t . . 
“| coe (6) Preferred recommendations are in italics type. 
Sul—Sulphurized oils; see note (a). (c) In threading copper, palm oil is frequently used. 
Em—Soluble or emulsifiable oils and compounds. (d) It is reported by several observers that emulsions are usually unsatisfactory on some precisig 
Dry—No cutting fluid. machines, like Fellows gear shapers and Gleason gear generators. f 
Severity | Type of Ferrous Metals; Steels and lrons Non-Ferrous Metals 
everity | 7 . — ———_ 
Machining Operation | 1; 70% Pius* Il; 50 0 70%* | II1; 40 ro 50%* | 1V; Berow 40%* | V; 100% Puus* | VI; Brow l0oge 
1. | | | 
(Greatest) | Broaching; internal Em, Sul (a) | Sul (b) Em Sul, Em Sul, Em MO, Em Sul, ML 
s. Broaching; suriace Em, Sul Em Sul Sul, Em | Sul, Em MO, Em Sul, ML 
3. Threading; pipe Sul Sul, ML | Sul |} Sul | Sul (c) 
3. |} Tapping; plain Sul Sul | Sul Sul Em, Dry Sul, ML 
3. Threading; plain Sul Sul } Sul Sul Em, Sul Sul 
4. | Gear shaving Sul, L | Sul, L | Sul, L Sul, L 
4. | Reaming; plain ML, Sul | ML, Sul | ML, Sul ML, Sul ML, MO, Em ML, MO, Su 
4. Gear cutting (d) |} Sul, ML, Em | Sul |} Sul Sul, ML Sul, ML 
S. Drilling; deep Em, ML | Sul, Em | Sul Sul MO, ML, Em Sul, ML 
6. | Milling; plain Em, ML, Sul Em Em Sul Em, MO, Dry Sul, Em 
6. | Milling; multiple cutter ML Sul Sul Sul, ML Em, MO, Dry Sul, Em 
7. | Boring; multiple head Sul, Em | Sul, Em Sul, Em Sul, Em a Dry, Em Sul, Em 
: A | Multiple spindle automatic screw ma- Sul, Em, ML | Sul, Em, ML Sul, Em, ML Sul, ML, Em Em, Dry, ML Sul 
chines and turret lathes; drilling, | 
forming, turning, reaming, cutting | | 
off, tapping, threading | | | 
8. | High speed, light feed automatic | Sul, Em, ML Sul, Em, ML | Sul, Em, ML Sul, ML, Em | Em, Dry, ML Sul 
! screw machines; drilling, forming, | | 
| tapping, threading, turning, ream- | } } 
ing, box milling, cutting off 
9. | Drilling | Em | Em Em Em, Sul Em, Dry Em 
9. Planing, shaping Em, Sul, ML | Em, Sul, ML Sul, Em | Em, Sul | Em, Dry Em 
9. } Turning; single point tool form tools Em, Sul, ML Em, Sul, ML Em, Sul, ML | Em, Sul, ML Em, Dry, ML Em, Sul 
10. | 
(Least) Sawing; circular, hack Sul, ML, Em | Sul, Em, ML | Sul, Em, ML Sul, Em, ML Dry, MO, Em Sul, Em, ML 
Grinding; 1. plain Em | Em Em Em | Em | Em 
| 2. form (thread, etc.) Sul | Sul Sul Sul MO, Sul | Sul 
*Machinability Ratings, Based on 100% for Cold Drawn B-i112 Steel 
| 
Class |, Ferrous Class Il, Ferrous | Class Ill, Ferrous Class IV, Ferrous | Class V Class VI 
70% Plus 50 to 709 40 to 50% below 40% gro rats 
r r , 100% Plus | below 100% 
Cc 1110 C 1141 A 4037 C 1008 A 2340 2515 E 52100 Magnesium alloys | Gun metal 
Cis C 1016 C 1020 A 4042 Cc 1010 A 3240 E 3310 Ni-Resist | Aluminum, 11S Bronze, Mn 
C 1117 Bllll | C 1030 A 4047 C 1015 A 4340 18-8 stainless | Aluminum, 25 Copper, cast 
C 1118 B 1112 C 1035 A 4130 C 1050 A 6120 Manganese oil- | Aluminum, 175 | Copper, rolled 
Cc 1120 B1ll3 | C100 A 4137 | C 1070 A 6145 hardening steel | Brass, leaded | Nickel 
Cc 1132 A 4023 C 1045 A 4145 | A 1320 A6152 | Too! steel, low W, Brass, yellow } Monel 
C 1137 A 4027 A 2317 A 4150 | A 1330 A 4260 Cr and C Brass, red | “K" Monel 
C 1022 A411l9 | A 3045 A 4615 A 1335 NE 8442 | High speed steel Bronze, leaded | Inconel 
Malleable irons | A 3120 A 4640 A 1340 NE 8447 | Tool steel, high-C, | Zinc | Bronze, Si 
Cast steel (0.35 C) | A 3130 A 4815 A 2330 NE 8949 | high Cr Bronze, Al 
Stainless iron A 3140 A 5120 Ingot iron | 
(416 or 430 F) A 3145 A 5140 ) Wrought iron | 
A 4032 A 5150 | Stainless steel 
(free-machining 18-8) | 
Cast iron | | 











Grateful acknowledgment is hereby made to the following companies—manufacturers or suppliers of cutting fluids—whose personnel 


Acknowledgment to Manufacturers 


or publications assisted materially in the preparation of this Manual. 


F. E. Anderson Oil Co., Portland, Conn. 
Apex Alkali Products Co., Philadelphia, Pa. 
Apex Motor Fuel Company, Chicago, IIl. 
Atlantic Refining Co., Philadelphia, Pa. 
Cities Service Oil Co., New York, N. Y. 
Do-All Co., Des Plaines, Ill. 

Esso Marketers, New York, N. Y. 

Filmite Oil Corp., Milwaukee, Wis. 

Fiske Bros. Refining Co., Newark, N. J. 
Glyco Products Co., Inc., Brooklyn, N. Y. 
Gulf Oil Co., Pittsburgh, Pa. 

E. F. Houghton & Co., Philadelphia, Pa. 
National Oil Products Co., Harrison, N. J. 
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National Refining Co., Cleveland, Ohio. 

Oakite Products, Inc., New York, N. Y. 

Pate Oil Co., Milwaukee, Wis. 

Pawling Refining Corp., Port Chester, N. Y. 

Penola, Inc., Pittsburgh, Pa. 

Quaker Chemical Products 
hocken, Pa. 

G. Whitfield Richards, Philadelphia, Pa. 

G. S. Rogers & Co., Chicago, IIl 

Shell Oil Co., Inc., New York, N. Y. 

Sinclair Refining Co., New York, N. Y. 

Socony-Vacuum Oil Company, Inc., New 
York, N. Y. 


Co., Consho- 





Standard Oil Co. of Indiana, Chicago, Ill. 
D. A. Stuart Oil Co., Ltd., Chicago, Ill. 
Sun Oil Co., Philadelphia, Pa. 

Swan-Finch Oil Corp., New York, N. Y. 
Texas Co., New York, N. Y. 
Tide Water Associated Oil 

York, N. Y. 

Tiona Petroleum Co., Philadelphia, Pa. 
Warren Refining & Chemical Co., Cleve F 


Co., New 


land, Ohio 
White & Bagley Co., Worcester, Mass. 
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Product 


Che STRENGTH of STEEL 
_| The BEARING QUALITIES of BRONZE 












PATENTED 


Combining a high grade bearing bronze with strip steei 





provides a new and unusual bearing material. Its use as 
SLEEVE TYPE Bearings enables manufacturers to increase 
speeds and loads .. . to gain longer bearing life with 





smoother operation . . . plus greater resistance to shock 
lable i ide r { : 
page Ra sare ne and to wear. Pre-Cast Bearing BRONZE ON STEEL 
or fabricated inio washers produces a thin wall, laminated type of bearing. The 
thrust plates, etc. Write for 
new literature fabricating process, essentially a series of stamping and 
forming operations provides accuracy and precision at a 


low unit cost. 


While Pre-Cast Bearing BRONZE ON STEEL was developed 
primarily for sleeve bearings it also serves many other 


important applications in industry. It is an excellent 





material for stampings, washers, guide strips, or other {lat 
pieces. It is available in coils with a maximum width of 
514" and a range of thickness from 1/32"’ to 3/32". 





A Johnson Engineer will gladly show you how you can use 
this new bearing material to advantage. There is one 
located near you. Why not call him in today? 


DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo : Chicago Cincinnati : Cleveland - Dallas 
) Detroit - Kansas City - Los Angeles - Minneapolis ‘ New Castle - New York : Newark « Philadelphia 
Pittsburgh - St. Louis - San Francisco - Seattle 


‘lw JOHNSON BRONZE 


SLEEVE BEARING HEADQUARTERS 
769 $. MILL STREET NEW CASTLE, PA. 
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HETHER you're designing freight cars or 
toy wagons, electric furnaces or electric 
toasters, steam shovels or garden spades, the basic 
criteria for selecting the materials you use are 
suitability, availability and maxtmum economy. 
On all three counts, steel will fill the bill most 
often. Steel can provide strength far beyond the 
limits of other materials, old or new. It can with- 
stand the severest range of temperatures or pres- 
sures. It will reduce weight safely at lowest cost. 
It offers high resistance to corrosion, to fatigue, to 
impact, shock and abrasion. 

Steel can be deep drawn, forged, formed, cut, 
bent and twisted. You can weld it to perfection, 
rivet, punch and even stitch it. You can polish it 
to mirror surface, paint or permanently coat it 


CARNEGIE-ILLINOIS 


‘how are you planning to make 


with porcelain enamel. What other material can 
be had in so many different forms, or with such 
widely different properties? 

Finally, the use of steel involves no unfamiliar 
fabricating or manufacturing problems. And, on 
the basis of performance, steel generally costs less. 

What amounts to a revolution in the manufac- 
ture of steels for severe service has recently taken 
place. 

The research concentrated on the developments 
of the weapons of war has paid off big in dis- 
covering, and proving in service, hitherto unsus- 
pected properties of special purpose steels. They 
open to the designing engineer entirely new fields 
of application, not only eminently practical, but 
almost unlimited in their golden possibilities. 


STEEL CORPORATION 





Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors. United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


U-S-S STAINLESS AND HEAT-RESISTING STEELS to assure 
high resistance to corrosion and heat, and to reduce 
weight. 

U-S*S CARILLOY ALLOY STEELS—Specia! steels for the 
special jobs of industry. 

U-S‘S HIGH STRENGTH STEELS to resist corrosion and 
increase strength without adding weight. 

U-S‘S COPPER STEEL to give at least twice the atmos- 
pheric corrosion resistance of regular steel at little addi- 
tional cost. 

U-S‘S ABRASION-RESISTING STEEL tc combat wear and 
friction. 
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U-S-S HOT-ROLLED AND COLD-ROLLED STEELS to pro- 
vide the basic advantages of steel, plus maximum economy 
in accordance with the needs of each job. 


U-S‘S PAINTBOND—-A galvanized, Bonderized sheet 
that permits i diat inting and holds paint tighter. 





U-S‘S VITRENAMEL — Sheets designed especially for 
porcelain enameling. 


U-S-S ELECTRICAL SHEETS for motors, generators and 
transformers. © 
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The thermoplastic synthetic resins, unlike the 
thermosetting types, may be repeatedly softened and 
molded to desired shape. Scraps of the material may 
be reused. A very valuable characteristic is that other 
compounds, called plasticizers, may be added in small 
quantities to vary the physical properties of the mate- 
rial. This use of materials not homogeneous with the 
plastic itself makes exact figures for such properties 
as tensile strength, hardness, etc., of much less im- 
portance than for the thermosetting resins, and they 
are here given as relative values only. 

In addition to the thermoplastic resins listed in 
these pages, there are several synthetic materials 
chemically similar that must be mentioned. These 
are non-rigid plastics used as coatings rather than in 
molded or formed parts. They may be thought of 
as approaching the synthetic rubbers in general char- 
acteristics. Most of these types find application as 
coatings on paper, leather, textiles, etc., and are fa- 
miliar as the surface material in artificial leather, 
waterproof textiles, washable wallpapers, and many 
others. Cellulose nitrate coatings are offered under 
the trade name of Fabrikoid; special finishes using the 
acrylics include Primal, Rhoplex, and a Dupont prod- 
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MATERIALS AND DESIGN 
Plastics 


Thermoplastic Synthetic Resins 


uct known as n-butyl methacrylate polymer; vinyl 
chloride polymers and co-polymers are used as Geon, 
Koroseal, and Vinylite; and polyvinyl butyral finds 
application as Butacite, Butvar, and Vinylite. 

Of these materials, cellulose nitrate possesses ex- 
cellent water resistance, and withstands the action of 
most solvents except alcohol. It is flammable, and 
tends to soften at elevated temperatures. The acrylics 
also offer excellent water resistance, good resistance 
to deterioration at temperatures to 170 to 200 F., and 
good chemical resistance except to strong alkalies and 
alcohol. Polyvinyl butyral coatings possess good water 
resistance, fair chemical resistance except for carbon 
tetrachloride, turpentine, and alcohol, and good re- 
sistance to the effects of elevated temperatures. All 
withstand weather well, and all can be produced in a 
wide range of colors. q 

Fabrikoid is used for automobile upholstery, win- 
dow shades, luggage, book binding, handbags and 
pocketbooks, toys and novelties, etc. The acrylics are 
used for special finishes on paper, cloth, and leather. 
The polyvinyl butyrals find application as coatings on 
cloth and paper, as in raincoats, shower curtains, to- 
bacco pouches, umbrellas, etc. 





















































; Resistance 
Composi- | Heat Re- : Water : 

Type rd Strength dtetie y' cae. Sesihenes Colors Trade Names Typical Uses 
Cellu- | Excellent To | Attacked by | Excel- Wide color | Celluloid, Ni- | Toilet articles, spectacle 
lose toughness; | about strong acids | lent range; tron, Nixonoid,} frames, piano keys, nov- 
nitrate tensile str. 160 F., | oralkalies, transparent | Pyralin elties, etc. 

about combus- | or alcohol to opaque 
10,000 tible 
p.s.i. max. a . 
Cellu- | Excellent Satisfac- | Attacked by | Fair Wide color | Chemaco, Costume jewelry, auto- 
lose toughness; | toryto | strong acids range; Fibestos, Koda- | mobile hardware, 
acetate tensile str. about | oralkalies, transparent | pak, Lumarith, | kitchen utensils, fancy 
about 8,000 135- | oralcohol to opaque Nixonite, Plas- | packaging, toilet articles, 
Cellu- p.s.i. max. 170 F. tacele, Tenite I, | safety photo or movie 
losic —_ 2 Vuepak film, etc. 
Cellu- | Tough,with} Satisfac- | Attacked by | Good Wide color | Tenite II Flashlight cases, combs, 
lose | max. tensile | tory to strong acids range; pencils, costume jewelry, 
| acetate str. about about | oralkalies, transparent automobile hardware, 
butyrate | 7,000 p.s.i. 135- | oralcohol | to opaque etc. 
} 170F. | 
Ethyl | Verytough;/ To | Attacked by | Good | Widecolor | Ethocel, Transparent packaging, 
| cellu- max.tensile | about | strongacids, range; Ethofoil, toilet articles, Christmas 
lose str. about 135- and by al- transparent | Lumarith E.C., | tree ornaments, paper 
9,000 p.s.i. | 180 F. cohol, oils to opaque Nixon E.C. coatings, etc. 
and fats 
(Continued on page 453) 
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WITH N-B-Mm SILVER BABBITT 


ike a protective coat of armor, N-B-M Silver Babbitt shields 
shafts and bearings from the effects of high speeds and 


heavy loads. In three years of ceaseless wartime service, it has 
proved equal to tin-base babbitts on every count. « When you 


specify N-B-M Silver Babbitt, you will be certain your bear- 





ings and shafts are well protected. 


NATIONAL BEARING | 


Divis?s Ga 


" AMERICAN 
ST. LOUIS » NEW YORK (Brake Shoe) 


COMPANY 





PLANTS IN: ST. LOUIS, MO. © PITTSBURGH, PA. MEADVILLE, PA. + JERSEY CITY, N. J. * PORTSMOUTH, VA. + ST. PAUL, MINN. + CHICAGO, 
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Acrylic 


Poly- 
ethylene 


Poly- 
styrene 


Composi- 
tion 


Strength 


Heat Re- 
sistance 


to Acids, 
Alkalies 


Water 
Resistance 


Colors 


THERMOPLASTIC SYNTHETIC RESINS 


Trade Names 





Vinyl- 
idene 
chloride 


Poly- 


| 


| 


| Poly- 





vinyl 
butyral 


“Poly- 
vinyl 
alcohol 


c hloride 
copoly- 
mer 


Poly- 
vinyl 


chloride 


vinyl 
acetate 


Vinyl 


Max. tensile 
str. about 
7,000 p.s.i.; 
very tough 


~ Max. tensile 
str. about 
9,000 p.s.i. 


Max. tensile 
str. about 
5,000 p.s.i. 


Very tough; 


max. tensile 
str. to 
10,000 


p.S.i. 


Max. tensile 
str. about 
9,000 p.s.i. 


Satisfac- 
tory to 
about 
150-180 
F. 


Resists 
acids and 
alkalies 





Satisfac- 
tory to 
about 
150-180 
F. 


To 
about 
130-145 
F, 


— 
about 
175F 


To 
about 
150-160 
F 


Slightly at- 
tacked by 
acids or al- 
kalies, and 
organic 
solvents 
Resists 
acids and 
alkalies 





| “Absorbs 
| water 
readily 





Resists 
acids, alka- 
lies; at- 
tacked by 
organic 


solvents 
| Resists acids, 


alkalies; 
attacked by 
organic 


solvents 


Resists acids 
and alkalies 





Methyl 
metha- 
crylate 


Tough: 
max. tensile 
str. about 
10,000 


p.s.l 


To 
about 


170-200 | 
; some 


F. 
types to 
225 F. 


Attacked by 
oxidizing 
acids 


| Excel- 
| lent 


Good color 
range; 
| translucent 


| to opaque 


; | Wide color 


| range; 
| transparent 
to opaque 


Wide color 
| range; 
| transparent 
| to opaque 


“Saflex 


Saran 


Typical Uses 


Woven wi screen- 


| ing, belts and suspenders, 
| pipes and tubes for water 
| and chemicals, water- 


-pvA, 


| 


Resistoflex 


resistant fabrics, etc. 





Interfilm in safety glass, 
packaging 


Industrial gloves, tank 
linings, tubing, etc. 








Wide color 
range; 
| transparent 
| to opaque 





| Wide color 

| range; 
transparent 
to opaque 


| 


| 


Vinylite, — a 
Geon, 
Koroseal 


Combs, handbags, woven 
window screening, pho- 
nograph records, tooth- 
brush handles, lamp 
shades, etc. 





~ Geon, 
Vinylite, 
Chemaco 








Good choice 
of colors; 
transparent 


| 
| 


Vinylite 





Wide color 
range; 
| transparent 


Lucite, 
Plexiglas 





Poly- 
ethylene 


Max. tensile 
str. about 
3,000 p.s.i. 


Satisfac- | 


tory to 
about 
170-210 
F. 


Resists acids, 
| alkalies; 


attacked by 
organic 


| solvents 


Wide color 

range; 

translucent 
| to opaque 


Polythene 





Poly- 
styrene 


} 

| Max. tensile 
str. about 
9,000 p.s.i. 


Certain 
types 
will 
with- 
stand 


| 235 F 


| Attacked by 
| oxidizing 
| acids 


| Wide color 
range; 
transparent 
to opaque 


Bakelite, Cerex, | 
Loalin, Lustron, 
Polyflex, Styra- 
loy, Styramic, 
Styron 





Max. tensile | 
| F.em- 
| brittles 
| at con- 
| tinuous 
| high 


|} temp. 


| str. about 
11,000 
p.s.i.; very 
tough 


To 320 


| Attacked by 
| strong 
| acids 





| Wide color 
range; 

| translucent 

to opaque 





Nylon, 
Norelco 





Casein 
deriva- 
tive 


| str. about 


| 10,000 


D.S.i. 


Max. tensile | 
| about 
| 200 F. 


To 


Attacked by 


acids or 


alkalies 


Wide color 
range; 
translucent 
| fo 1 
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Electric cable jacketing 


Adhesives, cloth treat- 
ment, sheeting, etc. 


| Costume jewelry, toilet 
| articles, watch crystals, 


glazing, dentures, um- 
brella handles, buttons, 
optical lenses, furniture 
and trim. 

Electrical insulation, 
caps and closures, etc. 


Bottles, caps and clo- 
sures, costume jewelry, 
toilet articles, radio cab- 
inets, kitchen ware, 
chemical containers, etc. 


Bristles for brushes, fish- 
lines, rope, window 
screening, electrical 
insulators, etc. Also as 
coating 


Cigarette holders, 
buttons, buckles, etc. 




















@ This Streamliner exemplifies the endur- 
ing strength and beauty of stainless steel. 
Characterized by endurance under corro- 


sive conditions, chromium-Nickel stainless 


steels permit reduction of bulk and dead 








 - 
eet. | 


weight...without sacrifice of strength or safety. 
2 ° . 

International Nickel are miners, smelters and refiners of 

Nickel, an important ingredient of the stainless steels, but 

do not produce stainless steels. If interested, please commu- 


nicate with established sources of supply for stainless steels 





THE INTERNATIONAL NIGKEL company, INC. $2." 
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Ferroalloys Used in Steel Making 


Commercial Forms and Uses 
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Commercial Commercial . 
= Forms Method of Use Name’ Forms Method of Use 
eel | 
Pigs and Added to open hearth charges to | Lum ps | Added to ladle in open hearth 
lumps increase Mn content of steels; thea weighing up | practice (resulting in V loss of 
also to deoxidize and clean up Foe Te 10 Ib. ea., | about 10%); furnace additions 
Spiegel- melts of forging and high quality crushed are made to basic electric fur- 
eisen casting steels Oh sf | naces (the V loss approx. 4%) 
or Molten Added to basic open hearth high 
Spiegel spiegel C steels and to Bessemer con- Crushed to | Both furnace and ladle additions 
: verters after the blow to recar- Sesve- l-in. diam. | made (former more common in 
burize the steel and to increase molyb- or smaller steel-making practice; ladle addi- 
». its Mn content denum tions used in alloying iron); Mo 
loss usually less than 10% 
Lum p s| Added to melt when making al- 
weighing up | most any type of steel; usually i. rye 
to 75 lb. ea., | added in the furnace, but may be Ferro- | Cui a eT ates alee 
| (standard | added in the ladle (resulting in tungsten | |‘? ller | steels 
| ferromanga- | slightly greater loss, 10-20%, of or so 
. mon gnome go yh om i Pigs and | Maybeadded in open hearth when 
i ali es Feces a — lumps making steel to be rolled into light 
Lumps upto | Added in furnace when making phosphorus gage sheets; also in cupola charges 
£ 10 lb. ea. | low C steel (for which standard to increase P content of Fe 
ileseese | (low C fer- | ferromanganese cannot be used 
| romanga- | bec f its higher C content). i i 
| — ga because of 1 igher C co Ferrocobalt | Lumps Used in making Co alloy steels 
Lumps up | Larger lumps are added in fur- 
to 75 lb. ea. | mace and smaller(crushed) forms we Lumps — eee ee 
crushed to | used for ladle additions when aithcetiien TON OF Melt; EPprox. 2U'7H Ost 
2'4in.diam. | making medium C and low C 
| or smaller | manganese steels 
| | (medium C Lumps and | For furnace additions to electric 
ferromanga - | crushed melted cast Fe and as ladle addi- 
nese ) tions to steels to promote clean- 
; - mo : Ferro- | liness, soundness, thorough deox- 
| Lumps upto | For ladle additions when making carbon- idation; medium C ferrotitanium 
| 35 Ib. ea. | high Si steels; Si degasifies the Titanium | used as ladle deoxidizer; foundry 
I | crushed | melt, and is used to deoxidize ferrotitaniam is added to Fe et 
. (Grades A | and quiet the steel jee at | : 
and B) | - or ee 
Lumps up to | In making steels having a lower Ferre- Lumps Deoxidizer for high-grade steels 
50 Ib. ea., | Si content than those for which manganese 
crushed | the 90% ferrosilicon is used Titanium 
(Grade C) 
Ferro- Lum p s| Most popular form of ferrosili- F L , 
ae pe F : , : errocar- umps f / 
silicon | weighing | con; in acid open hearth and acid bon-titea- |= a — 0 Pee lg agen’ 
up to 50 Ib. | electric furnace practice, added in init ee B 
ea., crushed | furnace or ladle (Si loss in each Alloy | , ann 
(GradeD) | case about 5%); in basic open 
| hearth steelmaking, ladle addi- : : 
| tions of crushed material are Ferroalu- Lumps 0 ggg os oe forging 
| made—Si loss, 10-30% —_—- ibe. 
st zirconium 
Pigs up to | Asa deoxidizer and scavenger in Alloy 
100 Ib. ea. | steelmaking furnaces . 
I | (Grades F Silico- Lumps A graphitizer and grain refining 
! and G) titanium agent in cast iron 
Luar ss Rerererge rage eceiiens made Ferro- Lumps Grain refining agent and degasi- 
weighing | in furnace; in the basic, acid elec- - fier; often added to high S steels 
Ferro- up to 75 lb. | tric and acid open hearth fur- Swe | , 
chromium | ea., crushed | naces, Cr loss about 5%; approx. é 
| 10% Cr is lost in basic open aaithieae | Lumps and | Added in ladle; B_ recovery 
hearths | crushed 85-90% 
* See Table 2 for summaries of specifications for ferroalloys on page 457 
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with AUTOGRAPHIC RECORDER 


So simple to operate, that the girl performing the torsion test shown 
turns but a single control knob — and the test results are simultane- 
ously dial indicated and transcribed on the recording chart! 


Olsen Torsion testing machines, in sizes ranging from 500 inch pounds 
to 1,000,000 inch pounds, employ a lever mechanical weighing system 
with electronic drive which assures infinitely variable 
speeds from 5° to 180° per minute. The bed of the 
machine is easily adjusted for various lengths of speci- 
mens which are held in place by a 3 jaw universal 
chuck. 


The Olsen stress-strain recorder indicates the load 
against the degree of torsional twist either from heads 
or directly from the specimen. 


Manufacturers of automobile and propeller 
shafts, universal joints, and comparable parts 
are finding increasing use for torsion testing 
— and Olsen Torsion testing equipment meets 
every requirement for accuracy, dependabil- 
ity, ease of operation, and minimum main- 
tenance. 





60,000 inch pounds Olsen Torsion Testing 
Machine which acc dates specimens up 
to 1%” diameter and up to 7 feet in length. 





.- 
| ZN] TINIUS OLSEN TESTING MACHINE CO. 








I 


PROVING EVERY DAY THAT THE VALUE OF TESTING DEPENDS ON THE QUALITY OF THE TESTING EQUIPMENT 
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NUMBER 89 (Continued) FERROALLOYS USED IN STEELMAKING 1 
TTT 
Table 2. Summary of Specifications for Ferroalloys ant 
Name and Name and cr 
Specifica- Composition, Per Cent Specifica- Composition, Per Cent J J 
tion tion +44, 
Spiegel- Cc, i » Ferro- W, 70.00-80.00°; Mn, max., 0.75; C, max., met 
eisen __ Grade Mn_| Max. | Max. Max. | Si tungsten | 0.60; P, max., 0.06; S, max., 0.06; Si, max., tT} 
ASTM A 116.00-| 6.50 | 0.25 | 0.05 ASTM 1.00; Cu, max., 0.10; Sb, max., 0.08; As, max., TH 
A98-41 119.00 Al44-39 | 0.10; Sn, max., 0.10; Sum of As, Sb and Sn, ie i 
B 119.00-| 6.50 | 0.25 | 0.05 | max., 0.20 Sara 
|21.00 Ferro- Grade ay Phosphorus Content H 
C |25.00-) 6.50 | 0.25 | 0.05 phos- Electric furnace 23-25 i] 
28.00 . phorus Blast furnace 17-19 - 
Ferro- Standard * apa 30 | 0.35 | 0.05 | 1.25 Ferrocobalt | Co, 90-94; Fe, remainder 
manganese 2. max. 
ASTM | Medium C |80.00-| * | 0.35 | 0.05"| 1.25 i al Pen 
A99-39 | Grade A {85.00 max. ne a . . 
Medium C |80.00- 0.35 | 0.05 | 1.50 Ferro- Grode | Ti | Mn | St | AL | Fe 
Grade B |85.00 max. manganese- 1 | 29 38 3 8 22 
Medium C /80.00- 0.35 | 0.05 | 2.50 titanium 2 3] 53 OE eR 5 
Grade C |85.00 max. Farce Grode Ti Cc Si Al 
Cc 5 35 | 0.05 2 - | 
Low C 80.00 0.35 | 0.05 | 1.25 corbor- |HighC 15-18 | 7.8 | —_ 
Grade A /85.00 | max. titeniom . | 
| , Gtac J : | 2 MediumC | 18-21 | 3.5-45 as | om 
| Low C 180.00-| 0.75 | 0.35 | 0.05 | 7.00 re 
| High Al 12-16 3-5 2-4 18-22 
Grade B /|85.00 max 
. Low C 38-40 |0.10 max.| 5 max. | 8-10 
Ferro- Grade Si C, P, S, Fe Low C 38-40 |0.10 max.| 5 max. 1] 
silicon || Mx. Max. | Max. | Low C 25 0.10max.| 3-4 5-6 
ASTM 90.00-| 0.15 | 0.05 | 0.04 4 Foundry 17-20 |0.05 max.| 17-20 |0.05 max. 
A100-39 95.00 | | Foundry _|_25-27 1.00 max.| 20-24 |0.50-1.00 
B 80.00-| 0.15 | 0.05 | 0.04 | 5 co. 
30.00 | | , carbon- | Ti, 15-17 Al, 1.0-2.0 BB, 0.90-1.15 
C 72.00-| 0.15 | 0.05 | 0.04 | 20 titanium | Si, 2.5-3.5 C, 6.5-7.5 
9.00 | esl 
D 47.00-| 0.15 | 0.05 | 0.04 48 
52.00 | ee . ; 
E 25.00-| 0.50 | 0.06 | 0.04 | — aluminum- | Zr, 35 Al, 25 Fe, remainder 
30.00 zirconium | Si, max., 5 C, max... 0.1 
F 14.00-| 1.50 | 0.15 | 0.06 | — Silico- | Cc, | Al, | . . 4 
18.00 titanium | Grade | Max. | Max. | Si _ _Ti_| Fe 
G 8.00-| 1.50 | 0.15 | 0.06 —- l 0.5 | 0.5 | 35-40 | 35 | 25 
14.00 2 | 0.5 0.5 35-40 55 5 
Ferro- | Grade _ Cr € |_ Si, Max. Ferro- Grade_ | Zr Si Fe 
chromium High C 60.00- | 4.00- | 3.00 zirconium l 12-15 39-43 40-55 
ye 75.00 | 8.00 2 35-40 47-52 6-10 
Al0l- Low C a | 2.00" | 1.50 Ferroboron | C. 114; B. 11: Si. 3; Fe, remainder 
— ; c : ° ; ; Si Al Low C_ | B, 15-20; Si, max., 1.50; Al, max., 100; and C, 
ro- | , ; a ; F _ 0.50 
vanadium | Grade V__| Max. | Max. | Max. | Max. _Max. ssveboree _|_ mex 
sd 30.00-| 3.50 | 0.25 | 0.40 | 13.00/ 1.50 1 May be a with we ywe Si contents: 1.00, max.; 
5 40.00 1 00-2.00; 2.00-3.00; and 3.50-4.50% 
| B_ /35.00-} 0.50 | 0.10 | 0.20 3.50} 1.50 * Medium carbon ferromanganese may be wo oP the 
45.00 | tollowing maximum C contents: 3.00, 2.00, 1.50 and 1.00% 
Cc 35.00-| 0.20 | 0.10 | 0.10 | 1.25} 1.25 “Grade A low carbon ferromanganese may be obtained with 
45.00 | ; the following maximum C contents: 0.75, 0.50, 0.30, 0.15 
Ferro- | fl P, 4 Si, | Cu, and 0.10% 
— [Grade | Mo_|_Max. | Max. | Max. | Max. Max. * Standard ferromanganese contains 15-19% Fe 
ASTM : 2 |55.00-| 2.50 | 0.10 | 0.25 | 1.50 | 1.00 * Low carbon ferrochromium may be obtained with the follow- 
Alz2.30 | 0.00 | | ing maximum C contents: 2.00, 1.00, 0.50, 0.20, 0.15, 0.10, 
“39 | B /55.00-| 0.25 | 0.10 | 0.25 | 1.50 | 1.00 0.06 and 0.04% 
170.00 | - * As specified 
Nickel for alloying purposes is supplied as pure metal or high-nickel material rather than as a ferroalloy. Forms used are: 
Electrolytic | Cathodes cut to required size from | For addition to the furnace in steel making; an alloying agent; 99.90% Ni 
Nickel | original 27 by 36 in. 
Pig Nickel | 25 Ib. or 50 Ib. pigs Alloying agent for steels; 99% Ni; added to furnace charge 
Nickel -l4 in. to -1 in. material Small size for addition to ladle in nickel cast irons; larger size for crucible 
Shot | addition in steel making, etc. Nickel content, 99.5% 
F-shot -l4 in. or 5-lb. pigs | For nickel cast iron. A special nickel—silicon-iron containing 92 Ni, 5% 2 
| Si, bal. Fe 











Compiled by Robert S. Burpo, Jr. 































































For the Welding Shop 


| For the Chief Engineer 


Time-saving reference data on alloy welding, arranged 
on the Arcos Chart for quick, easy use—all the facts 
you want to know about weld metal analysis, sug- 


gested heat treatment, proper current values, char- 








For the Welding Engineer 


For the Purchasing Agent 


For the Metallurgist 


acteristics of weld metal deposit, plus an entirely new 
grouping of the 45 Arcos grades of alloy electrodes 
that will simplify your choice for any alloy welding job. 


One or more copies will be sent you upon request. 





ARCOS CORPORATION - 308 GULF BUILDING, PHILA. 2, PA. 


Your Arcos Distributor is well informed. Your Arcos Distributor has Stock. 
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Vacuum Tube Thermocouple 


by M. J. Manjoine, 
Westinghouse Electric & Mfg. Co. 


A vacuum-tube thermocouple, charac- 
terized by its anticipating nature, in- 
creases the sensitivity and response of 
conventional temperature controls by 
1000%. This instrument consists of two 
thermocouples of different thermal capa- 
city and an electric heating element, en- 
closed in an evacuated glass envelope to 
cause heating of the thermocouples by 
radiation, to minimize room temperature 
effects, and to prevent deterioration of the 





elements. Changes in electric furnace 
temperatures are anticipated, and cor- 
fective steps taken to minimize the cyclic 
swings in temperature characteristic of 
most furnace controls. 

Thus, a heat-treating furnace varied 
over a range of 50 F. prior to supplement- 
ing the control with this anticipator. 
After connecting and adjusting the an- 
ticipator, the variation was 5 F. 
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When the temperature of a furnace is 
controlled by a single thermocouple with- 
in the heating chamber, the temperature 
rises sharply until it reaches a prede- 
termined point where the control operates 
to disconnect the furnace from the power 
line. Because of the large thermal capacity 
of the heating elements and the furnace 
itself, the temperature continues to rise— 
but less sharply—to a maximum and then 
begins to fall. 

At a preset minimum temperature, 
which may coincide with the maximum, 
the controls again connect the furnace to 
the line. Here again the flywheel effect 
of the furnace thermal capacity causes the 
temperature to continue to drop until a 
minimum is reached, at which point the 
temperature again begins to rise. The 
overshooting on the heating and cooling 
portions of the control cycle result in a 
considerable temperature range. 

The anticipator, because of the differ- 
ent characteristics of the thermocouples 
used, reacts to temperature changes more 
rapidly than the furnace, initiates the 
control operation sooner, and minimizes 
temperature fluctuation. The two thermo- 
couples in the instrument and the control 
thermocouple in the furnace are connected 
in series so that the polarity of the couple 
with less thermal capacity is additive and 
the couple with greater thermal capacity 
is subtractive with respect to the furnace 
couple. 

The heating element is energized by 
the power source connecting the control 
mechanism and the relays that operate 


the main power contactors. Thus, the 
furnace and instrument heating elements 
operate together. The two couples in the 
instrument are equidistant from the heat- 
er, but the element with the lesser thermal 
capacity reacts first to changes in heater 
element temperature. 

When the two couples in the antici- 
pator are at the same temperature, the 
voltage from the control thermocouple to 
the control mechanism is constant. At the 
time that the control thermocouple in- 
stitutes a change in control current, for 
example, starting the heating part of the 
cycle after having been off, the change is 
felt first in the two thermocouples in the 
anticipator. 

However, the thermocouple with the 
lower thermal capacity heats faster than 
the other and the thermocouple voltage 
at the temperature control mechanism is 
increased. This increased voltage causes 
the controller to change to cooling, thus 
preventing the furnace temperature from 
overshooting the desired maximum. 

When the opposite action takes place 
and the furnace is in the cooling portion 
of the cycle, the anticipator thermocouple 
with larger thermal capacity cools more 
slowly and its reversed polarity causes the 
control mechanism to change to heating 
and keep the furnace temperature from 
overshooting the minimum limit. A vari- 
able resistance in the heater circuit of the 
anticipator controls the frequency of op- 
eration of this supervisory furnace-tem- 
perature control. 

Should the line voltage dip (or rise), 
the instrument heater reflects this change 
much more quickly than the furnace heat- 
ing elements and the control is properly 
energized to correct for the power varia- 
tion before the need is recognized by the 
thermocouple in the furnace. 
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Air Pressure Clamps for Stretching 


by Maxwell D. Bucklew, 
Glenn L. Martin Co. 


A production gain of 15% with no 
additional personnel and a marked reduc- 
tion in arm and hand fatigue of operators 
on stretch presses has been accomplished 
with piston-type air pressure clamps in the 
place of C-type plants at Glenn L. Martin 





Co. Setting of hand clamps was time con- 
suming, the female operators could not 
tighten to more than 500 Ib. pressure, and 
the clamps were not turned always to the 
same degree of tightness. Stretching often 
resulted in scalloped edges. Work suftered 
from increasing fatigue of workers. 

Supervisors of the detail manufacturing 
department at length perfected the piston- 
type air pressure clamps, which provide 
over 900 Ib. of pressure and make female 
labor satisfactory. 

Now the operators need only set the 
clamps within operating tolerances when 
the first part is run through. No other 
adjustment is necessary. The parts are 
fitted into the machine, the pressure clamps 
controlled by a set of levers, and the 
stretching completed in a normal manner. 
So far, these clamps are used only on 
presses where parts to be stretched have a 
constant contour. Experiments are under- 
way to adapt them to other types of 
clamping. 


The gas generator used with an at- 
mospheric controlled furnace to reduce 
scale of treated parts was producing sur- 
plus gas that was lost through exhaust 
pipes. Finally, this gas was piped to the 
Vapo-Carb furnaces and used in place of 
the Vapo-Carb fluid previously used. It 
saved 1680 gal. of Vapo-Carb fluid per 
year, and controlled scaling better. 


—Roy Weber, 
Cadillac Motor Car Div. 


Cast Iron Welding Rods as Cores 


by T. E. Johnson, 
Burgess-Parr Co. 


Rejection of castings is often too fre- 
quent in foundries producing small di- 
ameter sleeves in lengths over 10 in. 
Bowing of the internal core frequently 
occurs, resulting in a cast sleeve of un- 
even wall thickness. This is particularly 
true of castings from the higher melting 
point nickel alloys and steels, because the 
conventional type of steel core wire used 
to reinforce the baked sand core decreases 
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in rigidity very rapidly as temperatures 
are elevated. Thus, the core begins to 
sag when the molten metal is cast. 

Our foundry has solved this problem 
quite effectively in casting the high nickel 
corrosion resistant alloy, “Illium.’ Cast 
iron welding rods are used as core rods 
or arbors in place of steel core wire. The 
cast iron retains its strength at the ele- 
vated temperatures to which the cores are 
subjected. 

Our core makers prefer rods of square 
cross sections in sizes ranging from lg 
in. to 4 in. sq., depending upon the 
diameter and length of the internal core. 
When making two part cores, a rod is 
placed in each half and the rigidity is 
increased somewhat by tying the rods to- 
gether when the core is pasted. 

This application of cast iron welding 
rod has proven to be economical, the 
original cost of the welding rod is rela- 
tively small, and the individual rods are 
salvaged from the burnt cores and reused 


Drying Welder’s Gloves for Safety 


by R. F. Davis, 
Graham-Paige Motors Corp 


Perspiration can be a hazard to welding 
safety. Salt water, which is a good con- 
ductor of electricity, endangers a worker 
when it is absorbed into the gloves with 
which he handles electric equipment. Seri- 
ous shocks may result. 

A method of lessening this danger is 
now employed at Graham-Paige Motors 
Corp., Detroit, where hundreds of welders 
are building LVT amphibian “Alligator” 
tanks for Pacitic warfare. A machine espe- 
cially designed and built for the purpose 





rapidly dries all moisture out of weld- 
ing gloves. 

The novel safety innovation consists of 
a metal box containing a heater and fan 
arrangement similar to an automobile 
heater. On top of the cabinet are a dozen 
vertical pipes of 2-in. diam., about 1 ft. 
high. Wires curved in arcs are soldered 
to the tops of these “chimneys” as supports. 

Six pairs of gloves can be dried at one 
time on each of the electrically powered 
machines through this hot-air treatment. 























Re-Reeving a New Wire Rope 


by Russell B. Williams, 
Reincke-Ellis-Y ounggreen & Finn, } 


When replacing an old and worp 
rope with a new one on any machine 
requires pulling the new rope thro 
blocks, over sheaves and on to drum 
here is an idea, provided a preformed 
rope is involved. From the end of 


old rope, unlay and remove four of 
six strands for two or three ft. Simi 
remove two of the six strands from 
new rope to be installed. 

Splice, or, more properly, “lay 
two together and tape the ends to pr 
unravelling. This will permit the g 
cable to be pulled through blocks 
pulleys and reeved rapidly, accurately, am 
easily. : 

It must be noted that this method 
plies only where both old and new ropa 
are pre-formed. To remove the seizigg” 
wires from non-preformed wire rope would 
cause the rope virtually to explode and, 
hence, the above technique would not be 
practical. 


” 


Many nitriding furnaces are used in th 
production of Allison crankshafts. For 
merly, alloy steel fixtures were considereh 
necessary to stand up under this proces 
At length 14 M cast iron was used 
place of the alloy steel in fixtures. The 
have proved to have lasted as long as allay 
teel, and have saved 4000 lb. of 5 4 
steel annually. 


—Reported to WPB by 
Cadillac Motor Car Dix, 


Detecting Flaws 


with Horseshoe Magnets 


by Russell T. Gray, 
Dings Magnetic Separator Co. 


Inspection of castings and welds for 
flaws is now being done by Alnico horse- 
shoe magnets and finely divided magnetic 
sprinklings. The horseshoe magnet is 
placed on the underside of the surface 
being inspected, with the magnetic sprink- 
lings spread on the upper surface. 

Operating on the known principle that 
magnetism always seeks an edge, the 
sprinklings are induced by the magnet 
to collect at any minute internal or ex- 
ternal cracks, if they exist, and to show 
up clearly as a line of powder. 

This method of inspection is used 
where certain critical areas are known to 
develop cracks often, or for exploring 
surfaces of all castings. Inspections can 
be made of metals up to thickness of | 
in. The Alnico horseshoe magnet is 24 
in. wide and 3 in. high. Pole bases are 
34 by % in. 
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PUTTING HEAT-PROOF BRAWN fa -tdli/ 


Charging peels, used to introduce scrap metal into 
open-hearth furnaces, are subject to alternate 
periods of terrific heat and cooling, causing the 
charging ends to develop fire cracks. For this 
“business end’’ of the peel, a heat-and-wear re- 
sistant alloy steel is frequently specified; the re- 
mainder of the peel is made of mild steel. Thermit 
welding is used to join the two parts together. 

Thermit welding is the favored welding process 
for this exacting assignment because the weld must 
be strong, permanent and stress-free. Thermit 
welding is readily adaptable for such heavy 


section jobs—an outstanding example being its 
use in fabricating stern frames for Liberty ships. It 
is also used extensively for repairing rolls, pinions, 
machine frames, crankshafts and other large 
parts—where the permanency of the weld and the 
economy of the process are decided advantages. 


Thermit welding can be done in your own plant 
or at one of the Metal & Thermit plants at Jersey 
City, N.J., Pittsburgh, Chicago or South San Fran- 
cisco. Write for full details to Metal & Thermit Cor- 
poration, 120 Broadway, New York 5, N. Y., Albany, 
Chicago, Pittsburgh, So. San Francisco, Toronto. 
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Home-Made Metallizing Machine 


by H. L. Oswolt, 
Industrial Machine Works 


What might be called a home-made 
machine for metallizing worn parts was 
buile at the Industrial Machine Works, 
Garden City, Kans. The outfit renders 
excellent service with a minimum of 
labor and trouble. The first part of a 
3-part unit is an air compressor made in 
their own shop out of a Model A Ford 


engine, operated with a 10-h.p. electric 
motor. The head was made flat, and 
wafer or disc valves were used in it. 

The second part is a lathe in which the 
work is mounted for metal spray gun up- 
building. The spray gun is placed on the 
usual rest, allowing the operator to apply 
an even and well distributed coating of 
new metal. The third part is a result 
of an idea of the author, owner of the 
machine works. 

A universal chuck is mounted on a 
drive plate, both of which are placed on 
a little platform. It is arranged so that 
the universal chuck can be centered on 
the drive plate, the part to be metallized 
being fastened in an upright position in 
the center of the chuck. 

Power is furnished by a 14-h.p. motor 
with worm gear reduction to step the 
drives. A gun rest at the side is worked 
by a side screw to afford up and down 
motion in metallizing. With a crank- 
shaft, for instance, the universal chuck is 
offset on the drive plate to give proper 
motion. 


Heat Treating Broaches and Hobs 


by Aaron E. Carpenter, 
E. F. Houghton & Co. 


An interesting variation of the usual 
method of heat treating broaches and hobs 
is reported by Bowers Machine Co., Ltd., 
Montreal, whose heat treating of tools is 
done by Aircraft Tool & Die Co., same 
city. The broach is the largest ever made 
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and heat treated in Montreal, measuring 
2% in. to 211/,¢ in. diam. and 17 in. 
long. It is made of Rex MM high-speed 
steel. 

To protect from scaling, a piece of high 
pressure water pipe was fitted with a 
plug, which was welded in place. Hough- 
ton’s “Neutrapack” was placed 1 in. deep 
over the pipe bottom. The broach was 
placed in the pipe resting on the Neutra- 
pack. More of the same material was 
packed all around the broach and rammed 
with a wooden piece. 

A steel collar was made to fit into the 
top end of the pipe, larger in diameter 
than the shank. It was passed over the 
shank and rested atop the Neutrapack, 
leaving a portion of the shank exposed as 
a grip for lifting the broach out of the 
pipe. The collar was held in place with 
fire clay. A steel bar was run through 
the hole in the shank to help support the 
broach. 

An asbestos cover was fitted over the 
shank end to protect it. The assembly 
was placed in a muffle furnace at 900 F., 
raising the temperature to 1200 F.; then 
it was transferred to another furnace and 
raised to 1600 F., holding for 244 hr.; 
then placed in a third furnace at 2200 
to 2250 F. for 1 hr. In moving among 
furnaces, care was taken not to touch the 
shank end of the broach. 

The pipe was removed from the third 
furnace, the asbestos cover removed, the 
broach taken from the pipe and quenched 
in No. 2 soluble quenching oil until the 
color left it. When cooled in air suff- 
ciently to handle, it was washed in 
Houghto-Clean and rinsed. Next, the 
broach was placed in a bath of Houghton’s 
Draw Temp No. 275 at 1050 F. for 2 hr., 
cooled, washed again in Houghto-Clean, 
rinsed, and slushed with Houghton’s Rust- 
Veto. 

Nowhere were there signs of scale. 
Warpage was negligible and hardness of 
the teeth of the broach was 60-62 Rock- 
well C. Long tool life invariably results. 


The commonest type of oil dermatitis 
trom cutting oils, seen by the author, has 
been oil acne, caused by lard oil or by 
lard oil plus paraffin oil. The best treat- 
ment is soap-and-water washing and the 


application of 1% gentian violet. 
—Dr. E. Collier, in 
British Journal of Industrial Medicine 


Tubes Used for Gun Recoils 


by George A. Hastings, 
Babcock & Wilcox Co. 


In recent years tubing has been placed 
in several applications where the previous 
method was laborious boring out of solid 
bars. One of the latest and most inter- 
esting applications is that of recoil mech- 
anisms for the 240-mm. howitzer, 155- 
mm. howitzer or 4)4-in. gun, the 8-in. 
howitzer, 105-mm. howitzer, heavy calibre 
machine gun, the 75-in. gun and 4.7-in. 
anti-aircraft gun. 


Use of tubes for recoil cylinders 
seded the method used for 50 yeu 
which one cold drilled with hand} 
through a solid bar, 6 or 7 fet. Ie 
quiring 8 hr. Today the hole in #¢ 
is made in 5 sec. by special rotary pie 
machinery by Babcock & Wilcox € 
has been found that these tubes ¢ 
made from low alloy (N.E.) steel 
meet all specifications. The tubing 
sures from 2 to 7 in. diam., with 
thick walls. It is shipped in 25-ft. 
cut to individual pieces of 4 to 7 fe 

The guns are shipped from Rock 
arsenal in a completed state, with p 
vision for further construction in the 
The tubing must, of course, stand & 
shocks and very high pressures. 
shot fired in the Italian campaig 
from a 155-mm. gun with these tubeq 
recoils. 
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Here is an idea that might have yj 
other applications. Used im sealing @ 
planes against entry of wind, water, sand, 
dust and oil is a brush consisting of bom 
hair bristles mounted in a metal chang 
section. It is more effective and dural; 
than conventional types. 


—Glenn L. Martin (, 
Baltimore 3, Mi 


Finding Wire's Diameter by Weighing 


by Wanda Zygmunt, 
North American Philips Co. 


Even precision micrometers cannot me- 
sure the diameters of fine wires, such s 
used in electronic tubes—wires which it 
is difficult for the camera and human et 
to see. At the Dobbs Ferry, N. Y., plant 


of North American Philips Co. the wilt 
diameter is measured by weighing a unit 
length sample on a torsion balance capable 
of an accuracy of 2/10 milligram. From 
the density of the metal alloy and its 
weight, the diameter can be computed. 
In the accompanying photograph the 
author is weighing the specimen of wift 
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1. WELDING IN ANGLES 

After the inner shell has been formed 
from Monel sheet by punching and 
welding, Monel angles are spot 
welded on the inner surface to form 
channels for the baffles. Monel baf- 
fles, which also act as supporting 
struts, are spot welded in later. 


i. WELDING ON THE FLANGE 

With baffles already in, the all-Monel 
thell is completed by silver-brazing 
m the Monel fiange. Flange must 
be flat within 0.005”. Baffles must 
be parallel and correctly spaced 
within = 1/64”. 


IN many fields 


in many jobs 
and other INCO Nickel Alloys cre used for 


soft-soldered dependably. 


ICATING JOB 


a strong, corrosion-resistant metal that 


could be worked, resistance-welded and 


(Photos released through U.S. Army) 


Inner Shell 


Completed Shell 


Monel 


the special combination of properties they 


alone can supply 


Get to know the INCO Nickel Alloys! 
In the equipment you design or make, they'll 
help you build-in the performance you plan 
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How Monel was used to solve a 


DIFFICULT FABR 


Oil coolers for Superfortresses called for 


Inner Shell 


2. WELDING SHELLS TOGETHER 


The outer shell is also formed from 
Monel sheet by punching, pressing 
| and welding. Then, inner and outer 

shells are welded together. Vital 
| dimensions are to very close tol- 
| erances. 


a — 


4. INTO A B-29 ENGINE 


Using a jig, the finished cooler is 
installed in a B-29’s engine. The 
92.5 Ib. unit contains 32 Ibs. of 
| Monel, 50.5 Ibs. of copper, 10 Ibs. 
i of soft solder. Monel is galvanic- 
ally compatible with copper. 


In the equinment you buy, they'll help you 
get the performance you want 


For more information on the metal that 


made this job practicable, write for: “Engi- 


“R’ MONEL* + KR’ MONEL” + 


INCONEL® + 


neering Properties of Monel 
tional Nickel Company 
New York 5, N. Y 


7°’ NICKEL’ 


The Interna- 
Inc., 67 Wall Street, 


e WICKEL © Shee?. Strip 






All-Monel shell for oil cooler 
Made by Whitehead Heoter 
Co., Vernon, Cal. Complete 
assembly by AiResearch 
Manufacturing Co., los 
OT ee 


ie. 
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Outer Shell 


Completed Cooler, with 
copper tubes soft-soldered 
in place 
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FABRICATED IN ALL USUAL FORMS 
1—SAND CASTINGS 
: 2—PERMANENT MOLD CASTINGS 
| 3—DIE CASTINGS 
r 4—ROLLED SHEET, PLATE, AND STRIP 
5—EXTRUSIONS: ROD, BAR, TUBING, AND 
SPECIAL SHAPES 
6—FORGING: PRESS AND HAMMER METHODS 
7—FORMED BY BENDING, DRAWING, PRESS- 
ING, AND SPINNING 
{ JOINED BY ALL COMMON METHODS 
RIVETING 
r GAS WELDING 
ARC WELDING 
SPOT WELDING 
FLASH WELDING 
| 
| 
DESIGN NOTES ON FORMING (No. 7) 
Methods employed for forming magnesium compare with those used for other 
metals. Magnesium, however, is usually formed at elevated temperatures— 
p offering several advantages over cold working. Magnesium parts are usually 
formed in a single operation—there is no need for repeated annealing and 
redrawing. Thus not only is time cut in making the part, but the need for addi- 
. tional die equipment for drawn parts is eliminated. Hot forming also permits the 
reduction of allowances for spring-back. When forming at 600° F. no spring- 
an back allowance is necessary. At lower temperatures, allowances depend upon 
i. the type of alloy, thickness of material, radius of bend and forming temperature. 
Magnesium Alloy sheet can be blanked, punched and sheared much the same as 
other metals. Complete data on these and other operations are available to you. 
° DOW'S LONG EXPERIENCE WITH MAGNESIUM 1S AVAILABLE TO YOU—CONSULT WITH DOW 
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—deep drawn parts in one operation 





no need for repeated annealing and redrawing 
no need for additional die equipment 


Here’s another of those magnesium fabrication advantages that helps 
make this lightest structural metal so important to manufacturers: 
You can produce deep drawn parts in a single operation, saving 
both time and equipment. 
DRAW ON 29 YEARS’ The aircraft industry, among others, is thoroughly familiar with this 
EXPERIENCE technique. Plane manufacturers are putting out engine oil tanks, 
ich sti Gaerne wantin tints nose spinners, wheel dust covers, hub caps—any number of similar 
: P PPlying parts—by deep drawing magnesium in one operation. 
imporiant advantages in your own 2 : = ie : ; 
shop should be to get in touch with | With this hot forming method it's common to draw cylindrical cups 
Dow. During its 29 years’ experience | to a depth of 1.5 times their diameter in a single draw—with a re- 
in the magnesium field, The Dow duction of 60 to 65 per cent. To get similar results in cold drawing 
Chemical Company has compiled a __ Steel, it would be necessary to draw to a larger diameter, anneal, 
wealth of engineering data now yours and redraw several times. 
todraw upon. Just contact the nearest © When you design deep drawn parts, design with magnesium—and 





Dow office. do the job in one operation! 
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MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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AMMONIA DISSOCIATOR 


"a the ideal protective 
_ furnace atmosphere 


“CRACKED” AMMONIA SHOWS 
TREMENDOUS COST SAVINGS and 
UNSURPASSED PERFORMANCE 


1 — Bright Annealing —Stainless Steels, Nickel and 
Nickel Alloys, Beryllium Copper, Silicon Copper 
Alloys and Bronzes, and high and low carbon 


steels. 


2 — Clean Hardening — High carbon and high chrome 
tool steels. 


3 — Copper Brazing of all types of ferrous metals. 
4 — Sintering of Powdered Metal Parts. 

5 — Reduction of Metal Oxides. 

G — Bright Annealing of Electrical Steels. 

7 — Atomic Hydrogen Welding. 

8 — Radio Tube Sealing. 


A SELF-AMORTIZING INVESTMENT 
Cost of Dissociated Ammonia vs. Purchased Hydrogen 
Based cn 7200 Operating Hours per Year 
Hourly consumption ...... 100 €. F.| 250 €. 4 500 C.F. | 1000 ©. F. 
Yearly consumption .... . | 720,000 | 1,800,000 | 3,600,000 | 7,200,000 
Cost of Ammonia/yr. @ 15c/Ib.*| $2,400 $6,000 | $12,000 $24,000 


Cost of power/yr. @ 1c/kwh 216 360 | «720 «| ~=«(1,368 
Maintenance per year ..... 125 200 300 | 400 
Shown above is Drever 1000 CFH Ammonia Dis- 


Total cost per year... $2,741 $6,560 | $13,020 $25,768 sociator—not shown is flush mounted panel com- 


Cost of equivalent quantity of ; 
hydrogen @ 1.4c/cu. ff.... | 10,080 | 25,200. | 50,400 | 100,800 plete with flow meter, pressure gauge, over-tem- 
perature protection instruments and temperature 


Saving by using dissociated am- 
monia *7,339 | 18,640. | 37,380 74,312 control. 


* This figure is based on cylinder ammonia, users of large quantities would 


purchase in tank car lots of 52,000 Ibs. in which case the price per pound 

would be about 3.5c/Ib., thus effecting a much greater saving. 

GET ALL THE FACTS about dissociated am- 

monia, pure, dry hydrogen and nitrogen. Write 

today for Bulletin 51 now on the press. THE C0. 


750 E. VENANGO ST., PHILA. 34, PENNA. 
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A selection of outstanding articles on 
engineering materials and processing methods 
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Steel as a Material 
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Scaling of Nickel Alloys 
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Three-Piece Aircraft Crankshaft 
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Melt Control in the Open Hearth 
Casting in Rubber Molds 
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Boron in Malleable Iron 


Fabrication and Treatment 


Welding and Brazing Techniques 
Working with Stainless Steel 

Vapor Degreasing 

Gas Furnaces for Interrupted Quench 
Spheroidizing Cycles 

Machinable Chromium Deposits 
Welding Tool Steels 

Carbide Cutting Program 

Atomic Hydrogen Welding of Tools 
Sharpening Tipped Tools 

Stress Relief of Weldments 
Diamond Cutting Tools 

Control of Ship Welding 

Finishing Small Die Castings 

Jet Quench for Aluminum 


Testing and Inspection 


Fractography 
Fluorescent Gage Dials 
Metallography of Cemented Carbides 














Cast vs. Forged Steels 
Condensed from "The Foundry” 


Fatigue and tensile tests were made on 
forged and centrifugally cast aircraft en- 
gine cylinder barrels made of chrome-moly 
steel, The results of the tensile tests showed 
that the forgings had somewhat better longi- 
tudinal properties, but inferior transverse 
properties. The average of both directions 
for the forging was the same as for the 
casting. The main difference between the 
two products was that the casting had uni- 
form properties in both directions while 
the forging had definite directional prop- 
erties. 

The results of the fatigue tests of these 
two products were so closely similar that, 
so far as these tests are concerned, no supe- 
riority can be shown for either the forged 
or the cast steel. 
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One method proposed for relieving the 
forging bottleneck is to cast forge blanks 
that will approximate closely the size and 
shape of the forge blank before it enters 
the final die. Two advantages would be 
gained by this procedure, namely, smaller 
die blocks with fewer impressions would be 
needed, and the final cast-forging would 
have properties similar to a forging. 

Captured German material, both ord- 
nance and aircraft, contains many forgings 
that show a dendritic structure little broken 
by forging. The shape of the inclusion also 
indicates that a blank was cast close to size, 
followed by only a little hot working to 
finish the part. 

A series of cast blanks was made of a 
chrome-moly steel, the size and shape of a 








commercial wrought blank. The cast blagly 
were risered so that some of the 
would be sound and others unsound, Ty 
castings were forged, quenched and te. 
pered to 331 to 341 Brinell. Tensile ay 
impact data from these castings indiap 
a small general improvement in the m. 
chanical properties as a result of forging 
with marked improvement in soundney, 
This improvement could not be relied upon 
to eliminate defects in unsound casting, 

Starting with cast blanks, a forging could 
be at the rate of 450 per hr. by om 
man and one hammer. Forgings from rollej 
stock could be made at the rate of 131 pe 
hr. This comparison does not take inp 
account the cost or time involved in making 
the rolled stock or cast blank. 

A study was made of seamless tubing 
made from centrifugal casting in , 
son with tubing from pierced billets, ky. 
amination of S.A.E. 4130 tubing made hy 
these processes indicate that, so far as the 
outside surfaces are concerned, there js 
very little difference, but that the inside 
surface is better on the specimens from 
pierced billets. 

In both tensile and flattening tests, the 
tubes showed about equal properties. 


—C. E. Sims. Foundry, Vol. 
May 1945, pp. 90-93, 192, 1%. 


Heat Treated Cast Irons, 
Condensed from “American Foundryman' 


Cast iron is essentially a steel interspersed 
with graphite flakes, and the laws governing 
heat treatment of steel apply in general to 
cast iron. During solidification, cast iton 
precipitates graphite which obscures and 
apparently obstructs the progress of crys 
tallization such as occurs in steels. There 
fore, the amount and disposition of this 
graphite largely determines the toughnes 
and the strength characteristics, while the 
composition and rate of cooling establish 
the final strength and toughness. This iss 
fundamental reason why cast iron, propetly 
alloyed, develops excellent properties in the 
“as cast” form. 

Stress relief annealing, heating to a tem 
perature below the transformation range, 
and holding for a proper time followed by 
slow cooling, serves mainly to apply a ui 
form rate of cooling to castings which have 
cooled in the molds at irregular rates. 

Annealing may decrease the strength 
cast iron 10 to 30% and the hardness 30 
to 150 units. There may be a small i 
crease in toughness, better thermal com 
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FACTS 


you want to know about 


STAINLESS 
STEELS 


Reconversion, limited as it has been to date, points 
to expanding utilization of Stainless Steels in hun- 
dreds of industries for thousands of new applications. 


In using to best advantage, the versatility, utility, 
economy and attractiveness of Eastern Stainless Steels 
in your business, it’s important you know the charac- 
teristics and applications of each of the twelve 
Eastern Stainless standard grades. 


Just Published — New 96 Page Catalog 


To help you fabricate this 
superior metal in your in- 
dustry, Eastern Stainless 
offers you free, a compre- 
hensive new catalog. This 
handy manual describes and 
illustrates the major appli- 
cations of Stainless Steels 


and gives much technical 
data compiled by Eastern 
Stainless specialists. 


Under the classification, “General Processing and 
Fabrication,” the new Eastern Stainless catalog gives 
valuable information on the following: 


SHEARING e JOINING ° FORMING 
MACHINING ©* HEAT TREATMENT © FINISHING 
DESCALING © CLEANING © PASSIVATING 
Almost any question you have regarding Stainless 
Steels is answered in this up-to-the-minute Eastern 
Stainless catalog. Be sure and write for your free copy. 
EASTERN STAINLESS TECHNICAL SERVICE is of 
special value to producer and consumer alike, for 
it relates to all phases of production, processing and 
fabrication of Stainless Steels. Whatever your prob- 
lem in Stainless fabrication, performance or new 
developments, the Eastern Stainless Technical Staff 


will furnish you with up-to-date information. 
JMLCo . B-H1 


EASTERN 
STAINLESS 


STEEL CORPORATION 
Baltimore 3, Maryland 


Stainless Sheets exclusively 
Distributors’ stock available in most areas. 


CHICAGO e CLEVELAND e DALLAS e DETROIT 
LOS ANGELES « NEWARK e PHILADELPHIA 
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Calcium 
Hydrides 


(CaH9) 


This new chemical reagent 
now available commercially in 
large quantity. 


Until now all production has 
been going to our Armed Forces. 


Calcium Hydride is the best 
de-hydrating agent to remove 
. the last traces of moisture from 
oils and other organic liquids. 
It can be used in quantitative 
analysis to determine traces of 
water in transformer oils. 





Calcium Hydride 
is also the best dry- 
ing agent for hy- 
drogen gas. 





HYDRIDES INCORPORATED 


Factory and Sales Office: 
BEVERLY, MASSACHUSETTS 
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ductivity, greater dimensional stability, a 
increase in electrical conductivity and jp, 
proved enamelability. Annealing is 
employed in regular practice because fog, 
drymen are skillful in maintaining machin 
ability in castings. 

In a quench (rapidly cooled) condition 
castings are relatively brittle and weak a; 
must be toughened by reheating or “tem, 
pering.” High strength is developed by high 
temperature tempering and high hardney 
by low. High strength can be produced by 
alloying or other means without quenchj 
and with greatér security when shapes ap 
complicated. High hardness can usually 
obtained only by quenching, 

The usual procedure is to heat to 155) 
to 1600 F., hold until a uniform tempen. 
ture is acquired, and quench in oil. Tem. 
pering should follow immediately at , 
temperature of 200 to 300 F. A high 
resistance to abrasion may be obtained by 
reheating after quenching to 300 to 800F 
Air quenching is too slow except for vey 
thin castings, and water quenching is to 
drastic in most cases. 

Tempering after quenching by 
to 600 to 1000 F. produces high strength, 
but the machinability of the irons is in. 
ferior to that of the “as cast” condition 
Impact strength is not greatly changed by 
heat treatment, and the modulus of els 
ticity is unchanged or not improved. 

A special type of heat treatment, limited 
to castings which can be quenched in a hot 
salt or lead bath, produces castings which 
are able to carry twice the load for the same 
degree of wear as those hardened in the 
usual way. 


—J. S. Vanick. Am. Foundryman, Vol. 7, 
Apr. 1945, pp. 11-15. 


Steel as a Material 
Condensed from “S.A.E. Journal” 


The manufacturing specialist can often 
greatly assist designers in selection of mate- 
rials and fabrication processes. The progres 
sive manufacturing converter can often be 
more helpful in defining the material or 
process than the manufacturer of material. 

An example of such successful coopera 
tion is the successful substitution of lovw- 
alloy steel for cast magnesium in the B-29 
bomber nose frame. Comparisons of fatios 
of strength and weight, modulus of elas 
ticity, and stiffness of the sections of the 
nose frame were made. This resulted in 4 
redesign of the frame, which is produced 
by press forming separate pieces of steel 
and assembling them by welding. 

The weight of the steel frame is equal 
to that of the cast-magnesium construction. 
The steel construction is stronger, stiff 
enough for the functional service, less easi 
damaged, field repairable, shop reclaimable, 
simpler, cheaper, and quicker to produce. 

The truss of the C-47 cargo-airplane 
landing gear was changed from a forging 
bolted construction to a press-formed and 
welded construction. This resulted in te 
duced weight with adequate strength; mak- 
ing unnecessary new forging and machine 
tool equipment; expediting of delivery by 
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* i} get all of these services and 
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Distinctive proper- 
ties of resistance 
to weor, impact, 
fatigue, corrosion, 


A series of engi- 
neered alloys — 
with physical prop- 
erties to fit your 
application, 


Quality control to 
hold ‘these proper- 
ties within narrow 
limits, 


Diversified produc- 
tion facilities—co- 
ordinating in one 
place all the com- 
monly used metal- 
working processes, 


d. 


6. 
1. 


8. 


benefits conveniently: 


Engineering and 
production “know. 
how” to give you 
a practical manu- 
facturing program, 


A nation-wide or- 
ganization of field 
engineers to assist 
you, 


A record of proved 
performance in 
hundreds of lead- 
ing makes of equip- 
ment, 


A national reputa- 
tion that makes 
Ampco Metal parts 
a sales asset, 


~ 


. | Only from Ampco can you 
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You save two ways on the various grades of Ampco Metal 
and Ampcoloy Bronzes which are produced in extruded 
form at Ampco: 


(1) You save on metal. 
(Sizes closely parallel most requirements.) 


(2) You save on machining time and cost. 

These extruded products are produced in Ampco’s own 
large extrusion mill, under the exceptionally close quality 
control which is characteristic of all Ampco production. 
Controlled melting and alloying — exact billet casting and 
billet heating technique — careful inspection — assure you 
of uniformly satisfactory results. 

Thus you combine the basic advantages of Ampco alloys 
—exceptional resistance to wear, impact, fatigue, and cor- 
rosion — with these plus values of the extrusion method: 
(a) Good surface finish. (b) Clean, sound grain structure 
of quality approaching that of forged material. (c) Close 
tolerances — material is machine-straightened or drawn so 
as to be suitable for screw-machine work. 

Write on your business letterhead for Engineering Data 
Sheet 125 and Ampco Metal Catalog. 


+ «+ Specialists in 
engineering — pro- 
duction — finishing 
of copper-base 
alloy parts. 


Ampco Metal, Inc. 
Dept. MA-6 
Milwaukee 4, Wis. 
Ampco Field Offices 
in Principal Cities 





The Metal without on Equal 








Users of 
IngAclad include: 


American Cyanamid 
Company 

Armour & Co. 

Carnation Milk Co. 

Corning Glass Works 


E. I. DuPont de 
Nemours Co. 


Firestone Tire & 
Rubber Co. 


Graver Tank & Mfg. Co. 


Groen Mfg. Co. 
Leader Iron Works 


Monsanto Chemical Co. 


Procter & Gamble Co. 
Sherwin-Williams Co. 
Solvay Process Co. 


United States Potash Co. 


Whiting Corp. 
and many others 


| PRODUCTS OF BORG-WARNER 
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That’s what IngAclad Stainless-Clad Steel 


gives at much lower material cost 


The satisfactory application of IngAclad to 
many wartime jobs has greatly increased in- 
terest in its peacetime use. 


Producers and Processors, in all fields where 
corrosion is a problem, will look to the Inger- 
soll Steel Division of Borg-Warner Corpora- 
tion for the economical rehabilitation of their 
plant equipment. Only IngAclad Stainless-Clad 
Steel has a 12-year record of successful service. 
Most leading Fabricators are already familiar 
with its dependable qualities. 


As producers of both Ingersoll Solid Stain- 
less and Ingersoll Heat-Resisting Steels, 
as well as IngAclad Stainless-Clad Steel, our 
engineers are in a position to make unbiased 
recommendations. You are invited to consult 
them without cost or obligation. Fabricators: 
Write for Manual of Welding Procedures. 


INGERSOLL STEEL & DISC DIVISION 
Borg-Warner Corporation 
310 South Michigan Avenue, Chicago 4, Illinois 
Plants: Chicago, Ill.; New Castle, Ind.; Kalamazoo, Mich. 
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reducing machining operations; control, 
and reliable delivery through avoidang , 
scrap rejections and die breakage; Breate, 
economy; and use of materially less gi, 
ical alloy steel. 

For the B-24 bomber landing-gear hui. 
fork, a construction using several low-ally. 
steel forgings and a bent alloy-steel nj, 
was replaced by a press-formed and weljy 
construction using the same type Of ‘ste 
Results include some savings in rough 
weight of alloy steel; improvement jy 
strength with but slight increase in finish 
weight; and, most important, elimination, 
of need for addition forging and m. 
chining equipment. 

Press-formed, low-alloy, welded-steel co. 
struction is used for the B-29 mi 
landing-gear trunnion instead of the forged 
alloy-steel and bolted type contemplate 
at first. Results were greater strength, ; 
reduction of 33% in finished weight, anj 
a 64% saving in rough alloy material. 

All these cases involve problems of fyb. 
rication. How to weld the selected ally 
steel, heat treat, straighten, finish, an 
press form must each be considered. Th 
separate pieces are more easily formed afte; 
annealing and often welded after heat trex. 
ment, instead of before heat treatment. 

The determination of when to weld 
especially important and may even affer 
the selection of material. Very often by 
welding after heat treatment and then onlt 
stress relieving the welded joints, obje- 
tionable distortion and straightening ma 
be avoided. 

Thus, combining such type of fabrication 
experience with knowledge of design sim. 
plifies fabrication, and may provide a means 
for making some redesign either practial 
or more economical, or both. 


—E. P. Strothman. S.A.E. Journal, Vol. 53 
June 1945, pp. 314-320, 4. 


Alloy Cast Irons 


Condensed from “The Engineers’ Digest’ 


The principal elements used in alloy cas 
iron are silicon, manganese, chromium, 
nickel, copper, thorium, molybdenum, vam- 
dium and aluminum. They act either on 
graphite or on the cementite forming con- 
plex carbides, or on the pearlite, i, the 
ferrite-cementite eutectic. 

Chromium reduces the graphitic carboo 
content and increases the combined carbon, 
thus increasing hardness. Manganese mus 
be considered in ratio with the sulphur com 
tent of the iron, but above 0.50% it acs 
as a slower-up. Silicon is a graphitizer. 

Nickel and aluminum reduce the cemet 
tite content and precipitate carbon from the 
carbide in the graphitic state. They at 
graphitizing elements, as are tin, lead and 
copper. Nickel refines the pearlite, and 
martensite appears in certain cases. 

Titanium gives a very fine structure of 
the graphite, and vanadium gives no if 
provement. Remarkable results have beet 
obtained by the use of calcium in the form 
of calcium silicide, not only as a graphitizet 
but in forming pearlite. Thorium has 4 
purifying action on gray iron. 

An ordinary cast iron composed of at 
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Here are three blue-ribbon die steels that have several things in common: top 
™ production, high abrasion-resistance, and an absolute minimum of distortion and 


i dimensional change under heat-treatment. All are members of the high-carbon, 


ne high-chromium group, yet each has its own characteristics, each its separate 


uses. Briefly , these are as follows: 





et Grade 


LEHIGH §$ LEHIGH H 


LEHIGH L 





. Type 


Oil-hardening Air-hardening 


Oil- or air-hardening 











: Abrasion- + 7 ” 
«| | Resistance 
Cal 
Shock- 3° 2* 1* 
s] | Resistance 
. > 0.85 
i uaa C 1.65 C 0.85 
Primary C 2.05 Cr 1150 Cr 11.50 
Alloying - Cr 12.00 “4 ne v 030 
Elements Ve 0.60 Mo 0.80 -Mo 0.45 
Ni_ 1.00 








»| {Typical Uses 


Blanking, punching, form- 


ing, and thread-rolling dies; Blanking, punching, and 


lamination dies for high- forming dies; master tools 
silicon sheets; shear blades and hobs; mandrels, gages, 


taps: bending or forming 











Punching, forming, and 
trimmer dies; flying shear 
blades for continuous sheet 
mills (sheets, 


and strip 


bright and unpickled or un- 








a, and rotary slitters for thin- 2: 
A +7 : sealed; plates up to 4 in. 
gage material (pickled or rolls. , 
7 thickness); thread-rolling 
5 cold-rolled). P 
dies. 
- 
¢ 
¢ 
. *1—Highest of group. *2—Medium. *3—Lowest of group. 
r These three steels are aristocrats of the tool room; yet none of the 
: three is a “fussy” steel, none is hard to handle. Once you’ve stocked ETHLEHE 
; and used them, they'll always have a place in your inventory. Ask * B M * 
: your Bethlehem distributor for further details. STEEL 
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Bethlehem Stee! Company, Bethlehem, Pa. * Bethlehem Steel Export Corporation, New York City 
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characteristics particularly suited to 


| POWDER 
METALLURGY 
APPLICATIONS 


PowDER METALS&ALLOYS,INC. 








77 River St. Hudson Run Rd. 
Hoboken, N. J. Barberton, O. 
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@ Hitherto the distribution of O.F.H.C. 
Copper has been restricted to cer- 
tain special end uses such as | 
electronics. 








@ O.F.H.C. Copper and a few special 
dilute alloys thereof are now avail- 


Se able for most uses. 


THE AMERICAN METAL COMPANY, LTD. 


61 Broadway New York N Y 
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bon, silicon and manganese is considerg 
to be an alloy cast iron if the silicon », 
ceeds 5% and the manganese 1.5%. fy, 
mechanical gray iron, the best results ate 
obtained with low carbons and a Percentage 
of silicon just enough to give a gray texny 
without excess of cementite. 

No special element is known that has , 
specific effect in promoting resistance 1 
frictional wear. Good resistance is obtaing 
by judicious additions of chromium, molyh. 
denum or nickel, but special care must 
given to the graphitic content, with a fin: 
and regular texture. 

Surface-hardening is obtained by imme. 
sion in lead baths, heated to 850 to 900¢ 
(1560 to 1650 F.) or by heating the ares 
to be hardened with an oxyacetylene blow 
lamp. Tempering must be followed by 
reheating to relieve internal stresses. 

Nitriding produces a hard surface and the 
cast iron must have about 1.75% Cr and 
1.75% Al. Rolls in tempered cast irop 
are improved by adding molybdenum jp 
increase the depth of hardening and preven 
cracking. If machining is necessary, 2.9% 
is the top limit for molybdenum in ag 
iron. For pearlite cast iron, the maximum 
is 1.5%. 

Alloy cast irons with the addition of 
“refractory” metals such as chromium have 
shown good resistance to high temperatures, 
The presence of graphite makes cast iron 
more vulnerable than steel to the attack of 
chemical agents. To resist acids and alkalis 
it is necessary to turn to austenitic cast irons 
with nickel, chromium and copper as alloy. 
ing elements. Copper plays a big role in 
alloy cast irons for the chemical industry. 

—Marcel Guedras. Mecanique, No. 322, Feb. 194, 


pp. 39-42; as abstracted in Engineers’ Diges 
(British), Vol. 6, Apr. 1945, pp. 95-57, 


Gray Iron for High Temperature Uses 


Condensed from “American Foundryman’” 


Codes limiting the use of cast iron to 
temperatures of 450 F. were established ap- 
proximately 31 years ago before modern cast 
irons of controlled structure and composi 
tion were in common use. Despite this 
limitation, cast irons of controlled analysis 
have been developed which can be success 
fully employed in numerous engineering 
applications within a temperature range of 
450 to 1000 F. 

In a survey of 99 concerns and 108 indi- 
viduals made under authorization of the 
War Metallurgy Committee, data were ob 
tained on 223 applications of cast iron at 
temperatures of over 450 F. and pressures 
up to 2000 p.s.i. The industries surveyed 
were the steam and internal combustion 
engine industries, furnace and power indus 
tries, petroleum, paper, chemical and metal- 
lurgical industries. 

All irons were classified with respect to 
carbon and carbon equivalents [%C+0.' 
(%Si+%P)]}, alloys, ladle inoculation, and 
tensile strength. A definite tendency has 
been shown to hold the total carbon content 
within 2.7 to 3.35% and the carbon equiv- 
alent in the range of 3.4 to 3.9%. Unalloyed 
irons of a carbon equivalent of 4.0% o 


(Continued on page 478) 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 
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Tubing for Fabrication, Wide 
Range of Alloys Available 





The development of heavier and more 
powerful tube mill equipment such as ex- 
trusion presses, tube reduction equipment, 
stronger and faster draw benches and 
“bright” annealing furnaces, has made pos- 
sible the manufacture of a new series of 
splendid corrosion-resisting alloys to fulfill 
present day engineering requirements. 
Many of these special alloys are used for 
condensers, heat exchangers, and evapo- 
rators; others for hydraulic systems and 
for conveying corrosive liquids and gases. 
In addition, there are copper and red brass 
for pipe lines used for general plumbing, 
underground service, heating systems, fire 
protection, etc. 

Aside from the above applications, tub- 
ing in a variety of sizes, wall thicknesses 
and tempers is used in the manufacture 
of thousands of fabricated items. We will 
list here, briefly, the most commonly used 


tubing alloys for fabrication but should 
keep in mind that the special corrosion- 
resisting alloys now used for condenser and 
heat exchanger purposes, for example, are 
available for fabrication, if the regular 
alloys do not fulfill requirements satis- 
factorily. 

Tubing for fabrication is used in the 
manufacture of plumbing supplies, air 
pump barrels, pump liners, lighting fix- 
tures, optical instruments, pressure gauges, 
railings, door checks, ball bearing races, 
fire extinguishers, garden sprayers, dental 
and medical equipment, automobile radi- 
ators, printing machinery and many other 
items too numerous to mention. Although 
most of the tubing is supplied in round 
form, it is possible to supply tubing in 
special outside and inside shapes designed 
for economy of fabrication. Where extreme 
ductility is required, alloys with this prop- 





TUBING FOR FABRICATION 





erty are available. Likewise, where sawing 
or machining is necessary tubing alloys 
with free machining properties can be used. 
Since the temper of the metal is important 
the tubing can be supplied in various de- 
grees of hardness or softness to fit specific 
requirements. 

Since tubing for fabrication falls into 
the class of ‘‘made to order’’ products, 
close cooperation between the user and 
Bridgeport’s Laboratory is necessary in 
order to supply the user with the material 
which will exactly fit his special needs. 
The following alloys will take care of most 
industrial requirements: 

Phosphorized Copper— Made in many 
sizes and wall thicknesses for many uses, 
such as rotating bands for projectiles, pres- 
sure and lubricating systems, hydraulic 
pressure lines, oil and gas lines, for paper 
and textile mills, lines conveying liquids 
used in food and chemical processing; 
terminals for electrical applications. 

Oxygen-Free Copper— Has high elec- 
trical conductivity (annealed 100% mini- 
mum) and is used for current carrying 
purposes (bus tubing). 

Commercial Bronze—Somewhat 

(Continued on page 2, column 2) 
















































































































































































Copper Copper Commercial Red Low 70-30 Low-Leaded High-Leaded Free Cutting Naval Trumpet Phosphor Duronze 
Phos. Oxygen Bronze Brass Brass Tube Tube Muntz Brass Metal Bronze Vv 
Deox. Free 25 85 5 70 Brass 18 Brass 64 Metal 42 45 21 Grade E2 608 
ANALYSIS 
Copper % 99.9+ | 99.98+ 95.0 85.0 80.0 70.0 67.0 67.0 60.5 60.0 81.0 98.7 98.0 
Lead % 05 1.75 Ll 
— % a 0.75 11 1.25 
~~ Zine % 5.0 15.0 20.0 30.0 32.5 31.25 38.4 39.25 179 
Phosphorus % = ees 02 05 
_ Silicon % : 2.0 
MECHANICAL PROPERTIES 
= ais a ~_. \ Hard* 55,000 60,000 70,000 74,000 78,000 75,000 75,000 80,000 75,000 80,000 65,000 65,000 
oS1 < = = a - ss —— ae > am 
winteivabasd _32,000__| 38,000 | 40,000 44,000 47,000 52,000 52,000 54,000 54,000 48,000 40,000 | 45,000 
Yid. Stg. psi _ 50,000 | _53,000 58,000 60,000 64,000 60,000 60,000 60,000 50,000 50,000 40,000 
(@ 44% extens. under load) ) Soft 10,000 10,000 12,000 12,000 13,000 15,000 20,000 20,000 20,000 25,000 14,000 20,000 
PS aaa: a x 8 x 7 7 6 20 10 x 20 
<eatieealedl —______45 _45 50 55 60 65 50 50 40 50 6 48 55 
Rockwell Hara. ) H2rd® es Me Se 77 B80 B82 B80 B80 B85 B80 B75_ B75 
weansccheimeea, Fao | Fao F57 F60 F62 Fé4 F70 F75 F80 BSS F60 B68 
PHYSICAL CONSTANTS 
~_ Melt. Pt. (liq.) °F. _ _ 1981 1981 | 1910 1880 1830 1750 1720 1710 1650 1650 1840 1970 1940 
__ Density, Ibs/cu. in : a 323 323° 318 316 313 308 307 308 304 304 313 321 316 
Coeff. Therm. Exp. per °F 
__from 77 F to STF x 108 98 98 10.2 10.4 10.6 Ml 112 113 116 118 108 oe) 9.9 
Therm. Cond. Btu/sq. ft o a 
_Funr °F @ 68°F - 196 __ 228 109 92 81 70 67 67 69 67 70 126 27 
__ Elec. Cond. %IACS @68°F.Soft 85 5 102 | “4 37 32 28 26 26 7 26 27 43 98 
___ Mod. of Elas. (Ten) psi in millions a 17 17 17 16 16 15 15 15 15 15 17 15 
FABRICATION PROPERTIES 
___Machinability Rating** _ 20 ~_20 20 30 30 30 Ce 80 70 30 30 20 30 
__Cold Working _E __ 8 E BE b E b F F F E E E 
___ Hot Working : ae ok 3 G F F P P E E F ee Be hee 
___Hot Working Range °F. 1400-1600 | 1400-1600 1400-1600 | 1450-1650 | 1500-1650 | 1350-1550 1150-1450 | 1200-1500 1450. a 
SPECIFICATIONS 
Ba2 ~ BS B135 B135 B135 BI35 
B68 Type C Alloy 1 Alloy 2 Alloy 3 Alloy 4 
ASTM Type B B75 Bs Bl4 
B75 Type D 
Type B 
B&& _ 
WW-P-377 WW-P-351 WW-T-791 
Federal WW.-T-797 WW-T-791 Gr.2&3 
WW-T-799 Gr.1 
44-P-2g 44-P-12C 44-T-5d 
Navy 44-T-12C 44-T-15C Type B 
Gr. 1 44-T-15C 
sen eens ———— 44-T-16A Gr.2 
Army —— 
AMS a ae 4555 4555 
“Hard temper—values are for tube of commercial hard drawn temper. **Machinability Rating—Free cutting brass= 100 E—Excellent G—Good F—Fair P—Poor 


All figures are nominal values, and should not be used as specifications. 
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CAUSES OF CORROSION 


This article is one of a series of discussions 
by C. L. Bulow, research chemist of the 
Bridgeport Brass Company. 


CREVICE CORROSION 


The crevices produced by one means or 
another if not protected from corrosive 
media may become sources of serious local- 
ized corrosion (See Fig. 1). Examples 
where crevice corrosion can take place are 
the spaces existing (1) between pipe 
threads and fittings (2) between nuts and 
bolts, or (3) between bolts, rods or pipes 
and wet or submerged wood joists, con- 
crete or stone masonry through which 
they pass. Corrosion takes place in the 
crevice area of low oxygen concentration 
(anodic) since an electrical cell is set up 
between it and the metal which is more 
freely exposed to the corrosive medium 














Fig. 1—Unnecessary failure of Brass Pipe at 
threaded connection due to crevice corrosion, 
which could easily have been prevented. 


and establishes a difference in oxygen 
concentration. In other words we have 
here a repetition of the oxygen concentra- 
tion cell corrosion phenomenon which can 
be brought about in various ways, dis- 
cussed briefly in the February 1943 Copper 
Alloy Bulletin. 

Referring to Fig. 2 let us assume that 
the rate of corrosion in the threads is the 
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Fig. 2—Pipe being attacked by corrosive liquid 
both inside and outside in the threaded area. 
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same as that occurring on the inside of the 
pipe below the threads. Examination of 
this illustration indicates that corrosion is 
taking place simultaneously on both the 
inside and outside of the pipe. 

By closing the space between the threads 
such as, by filling them with an inert dope 
compound, it is possible to reduce cor- 
rosion, in this instance, by one half. How- 
ever, in most instances, where early fail- 
ures have taken place, the reduction in 
life has been even greater because the 
crevice corrosion in the threaded area is 
generally more intense than that which 
occurs on the inside surface of the pipe. 

In addition, threading a pipe may reduce 
the effective wall thickness as much as 
one half the original wall thickness. This 
means that the overall service life of a 
water pipe, for example, with an unpro- 
tected threaded joint may be reduced to 
at least one quarter of that which should 
be expected based on the original wall 
thickness. 

Since threading (Fig. 3) cuts the effec- 
tive wall thickness approximately in half, 
it is apparent that solder-joint connec- 
tions will give the greatest economy and 
longer life. 


Corrosion on inside surface of pipe or tube 














“Silver or lead solder joint 
of pipe prevented by _ prevents entrance of 
filling with dope. corroding liquids, 


Fig. 3—Eliminating crevice corrosion in pipe 
and tubing. 


<Corrosion on threads 





Tubing for Fabrication 
(Continued from page 1) 


stronger and harder than copper. For ro- 
tating bands for projectiles, hardware for 
outdoor purposes. 

Red Brass—Corrosion resisting. For 
aircraft radiators, marine piping, pump 
liners, etc. 

Low Brass—For making metal bellows, 
steam heating appliances, pump liners. 

70-30—Very ductile. For severe forming 
operations in general manufacturing such 
as plumbers’ brass goods, bathroom fix- 
tures, electrical and automotive appliances, 
automobile radiators. 

Low Leaded Brass—Machines freely 
and withstands bending, flanging and other 
cold working operations. The standard yel- 
low brass alloy for general purposes. 

High Leaded Brass— Used where much 
machining is required. Available only in 











NEW DEVELOPMENTS 


————! 








This column lists items manufactured 
or developed by many different sources, 
None of these items has been tested of 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information 


A Metal Power Press for high speed pro- 
duction of small machine parts is claimed to 
operate at up to 45 strokes per minute in 
automatic operation and also to act as a 
start-stop press in making parts with inserts, 
Powered by a 5 h.p. variable speed drive, the 
machine has a capacity up to 45 pieces a 
minute, depending on the material and the 
nature of the part formed. Parts it will make 
are gears, bushings, carbide tool bits, iron 
cores with threaded shafts and similar items, 
Maximum size piece is 114 in. or equivalent 
area. No. 624 


A Black Finish for solid or plated brass is 
claimed to be achieved with a new liquid 
material that is mixed with caustic soda and 
water. The solution is maintained at 195 to 
212 deg. F. and the work is immersed for 2 
to 15 min. after it has been cleaned with HC1. 

No. 625 


An Instrument for the precision measuring 
of internal dimensions is said to be so con- 
structed that electrical magnification causes 
instantaneous action of the indicator hand 
of the gaging head, thus providing a quick 
positive reading of high precision work hav- 
ing one or more internal dimensions. No, 62% 





certain sizes, often replaces rod alloys to 
conserve metal. 

Free Cutting Muntz Metal—Used 
principally for heavy walled and larger 
diameter tubes. For screw machine opera- 
tion to conserve metal. 

Naval Brass—Corrosion resisting. For 
aircraft turn buckles. 

Trumpet Metal—For instrument con- 
struction such as over ‘‘Bourdon” tubing 
for steam gauges. Also for musical in- 
struments. 

Phosphor Bronze— Corrosion resisting, 
stronger and tougher than copper, and used 
in the manufacture of pole line hardware, 
mainly for electrical transportation. 

Duronze V—Stronger, tougher and 
more fatigue resisting than copper. For 
aircraft hydraulic pressure lines. Has ex- 
cellent resistance to season or corrosion 
cracking and fine cold working properties 
such as bending and flaring. Recommended 
where specifications call for higher physical 
properties than copper. 





industries. 


PRODUCTS 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze. 
for stamping, deep drawing, forming 
and spinning. 


CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat 
exchangers, oil refineries, and process 


BRIDGEPORT ‘* 


PHONO-ELECTRIC* ALLOYS — 
High-strength bronze trolley, messen- 
ger wire and cable. 

WELDING ROD—For repairing 
cast iron and steel, fabricat- 

ing silicon bronze tanks. 


LEDRITE* ) 
making automatic screw 
machine products 


OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN —Branch Offices and Warehouses in Principal Cities 


x™ 


/ BRASS 


ROD— For 


Established 1865 


BRASS, BRONZE, DURONZE 
WIRE—For cap and machine screws, 
wood screws, rivets, bolts, nuts. 
DURONZE ALLOYS—High- 
strength silicon bronzes for 
“B ss. corrosion-resistant connectors, 
rid marine hardware: hot rolled 
er" sheets for tanks, boilers, 


heaters, flues, ducts,flashings. 


COPPER WATER TUBE. 
FABRICATING SERVICE DEPT. 
—Engineering staff. 
BRASS AND COPPER PIPE 
Note: Bridgeport products are 
supplied in accordance with exist- 
ing priority regulations 

*Trade name. 
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Prior to the war, immense strides were made in ex- 
panding the field of application for zinc base die 
castings. These met the requirements for innumer- 
able peace time applications. With the advent of 
the war, the die casting industry was confronted 
with new and greater responsibilities. Zinc base 
die castings in vast quantities were now needed for 
“highly critical applications where, in the opinion 
of the purchaser, added assurance will be gained 
against breakdown in service which might entail 
danger to life or failure to achieve important 
objectives.” 

Meeting this challenge, the die casting industry 
instituted new inspection controls to achieve the 


DIE CASTINGS 





quality in zinc base castings which ordnance spe- 
cifications made mandatory. One of these control 
“‘tools’” was the Spectroscope ‘‘for chemical analy- 
sis in accordance with the Tentative Method of 
Quantitative Spectrochemical Analysis of Zinc 
Alloy Die Castings for Minor Constituents and 
Impurities (A.S.T.M. Designation: E.27.)” X-ray 
control was also initiated which allowed the exam- 
ination of the structure of castings for internal de- 
fects in all parts subject to stress in service. Such 
control ‘‘tools’’ plus the industry’s added experi- 
ence in coping with the critical applications for war 
materiel opens the road to fields of applications 
for zinc base die castings never before attempted. 


Die Casting is the Process . . Zinc the Metal . .. Bunker Hill the Preferred Zinc 


ST. JOSEPH LEAD COMPANY 
250 PARK AVENUE + NEW YORK 17 * Eldorado 5-3200 
Eastern Sales Agents 


SULLIVAN MINING COMPANY 


KELLOGG, 


IDAHO 


Sales Office tor Pacific Coast 


BUNKER HILL 99.99+% ZINC 
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Another Reason For 


MICHIANA 
Uniformity of Quality 


For dependable, long-heat-hour performance that cuts pro- 
duction costs, the chief requirement is uniform quality of the 
heat-resistant alloys. 

MICHIANA has specialized in the consistently accurate pro- 
duction of alloy castings for over a quarter century. During this 
time a vast number of different alloys with varying chemical 
compositions and physical properties have been produced. Each 
of these alloys resulted from long study, experimentation and 
thorough testing by specialized alloy foundrymen. The unqual- 
ified success of these castings under stress of practical application 
speaks a ‘tribute to MICHIANA’S rigid consideration of every 
requirement from receipt of specifications to finished casting. 

Regardless of whether your proposed casting has been pro- 
nounced impractical or impossible—whether your product de- 
mands conventional or untried applications of Heat-Resistant, 
Corrosion-Resistant or special Alloy Castings, let MICHIANA 

’ apply Skill Through Research to your specific 
Alloy Casting problem. 


MICHIANA 


alclolMa <chielalmmelate 


Data on leading alloys of a 
wide range of usage are 
discussed in Booklet 110. 
Write for a copy today. 


MICHIANA PRODUCTS 
CORPORATION 
Michigan City, Indiana 
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Corrosion-Resistant 


ALLOY CASTINGS 





above are normally not suited for high) 
perature pressure or steam applicatioggh 

About 34% of the irons are of the 
alloy type, having received small 
of one or more of the elements 
nickel, copper, molybdenum and vag 
The number of alloyed irons increaseg 
severity of temperature conditions, 
mium is the most common alloying é 

Ladle inoculation is widely employ 
irons used for high temperature applicag 
and it is evident that for successful i 
resistance it is advisable to hold the 
strength of cast irons to a minim 
35,000 p.s.i. with an average streng 
about 40,000 p.s.i. 

Unpublished research shows that 
irons (up to 3.9% equivalent carbon) 
resist loads of approximately 10,000 gy 
at 750 F. without exceeding a creepa 
of 1% in 10,000 hr. Further free 
seriously lowers the ability of an ip 
resist growth, and the use of small 
of alloying elements to stabilize the 
are recommended. - 

On the basis of the factual survey th 
present arbitrary limiting temperature) 
450 F. set by the A.S.M.E. Boiler Code 
other code bodies for all cast irons i 
tive of type does not appear justified. 

It is recommended that any cast itm 
intended for high temperature application 
be required to meet definite s 
The suggested specifications include: {j) 
Establishing a minimum tensile r 
for irons to be used within certain 
perature ranges; (2) establishing a 
ferred chemical analysis with the pug 
of controlling carbon equivalent; and (3) 
establishing foundry requirements covering 
minimum percentage of steel to be um 
in the furnace charge, additions of speml 
alloys, and the use of ladle inoculation, 


—C. O. Burgess & T. E. Barlow. Am. Foundy 
man, Vol. 7, May 1945, pp. S16 


Scaling of Nickel Alloys 


Condensed from 
“Zeitschrift fiir Metallkunde” 


The oxidation of pure metals, e.g. nick 
and iron, proceeds at higher temperaturs, 
above 700 C. (1290 F.), according to: 
parabolic law, y*==ct, where y is the thid- 
ness of the layer and t is the time. It w 
found that nickel alloys with 0.18 to 17% 
Ce, 0.25 to 3.4% Th, 0.19 to 2.25% & 
and 1.95 to 29.2% Cr followed the par 
bolic law. 

Nickel-cerium and _ nickel-thorium fd 
lowed this law strictly, but nickel-berylliua 
and nickel-chromium showed for hight 
contents, e.g. 1.5% Be and 8% C. A 
greater rate of scaling and then a practiall 
constant value for the first few hours 
explained by the fact that under the fis 
fast oxidation a dense, firmly adhering oxitt 
layer is formed, which makes the diffusio 
of metal ions very difficult. 

The scaling as a function of temperatut 
follows a logarithmic law from which | 
method is derived to determine the mat 
mum permissible service temperature “ 


an alloy. 
—Lore Horn. Z. Metallkunde, Vol. 
June 1944, pp- 14216 
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This Youngstown Alloy Link 
Holds a 45,000-ton Battleship on Leash 


In few services does steel take more 
s| punishment than in an anchor chain. Wind 
*fand tide tug at it, keep links rubbing against 
sf each other, keep bottom sand cutting its sur- 
faces. It must stand strain and shock, resist 


| corrosion and abrasion. It must hold its vessel 


securely in roughest water. 
This die-lock link, forged from tough alloy 


ialif steel bar stock, is a triumph of engineering de- 


“| sign and manufacture over Nature. 
i} Product of the Boston Navy Yard, 
i] made of standard alloy, this link is 
| 2uch lighter in weight, yet far 
# stronger, than other types of ordi- 
# Dary iron and steel. It uses less 


1945 


steel and makes a better, much longer lived 
chain, abrasion resistant, an excellent leash for 
even our big 45,000-ton battleships. 

Having proved its ruggedness in anchor 
chains for the Navy, Youngstown Alloy Steel is 
ready to serve in your toughest jobs. It is fur- 
nished to standard specifications. Your inquiry 
is invited. 


YOUNGSTOWN 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
YOUNGSTOWN HI 
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Plywood —New Uses 


Condensed from “Modern Industry” 


Plywood formed in curved sections, and 
consolidated with other materials, has made 
possible plywood barrels, plywood buckets, 
building blocks, furniture, and many like 
articles. They are being produced by 
Curved Plywood Products Co., Portland, 
Ore. 

When formed by the newer, cheaper 
method developed, articles of plywood fre- 
quently show substantial weight savings 
over metal. A barrel for shipping salt 
weighs only 1814 lb. as compared to a 
55-lb. metal shipping drum. Mop buckets 
and cone-shaped sap cups were developed 
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as wartime replacements for metal articles. 
Church pews, formed in 12-ft. lengths, are 
very light in weight, and hinged to the 
floor so that they may be swung forward 
out of the way for cleaning. 

Building blocks faced with plywood are 
a new idea. The sections are made as a 
sandwich, using Foamglas as the filler. The 
outside face is finished with brick dust 
bonded with a phenolic resin for weather- 
proofness. Both flat and curved sections 
have been produced. 

The sections are 3 in. thick, with a five- 
ply outer wall faced with the brick dust, 














and a three-ply inner wall, asbestos-cg 
for fireproofness. It weighs only 44% 
per sq. ft. The sections are tied t 
by 14-in. steel rods to make a solid 
Each rod has a special head that se; 
the nut for the adjoining rod. 

The plywood articles of curved 
are made on mechanical presses, and 
squeezed and bonded to the desired ¢ 
between wood or metal dies instead of 
use of rubber bags or autoclaves, 
former limitations on product size and 
ing pressure have been removed by 
method. Thicker veneers may be used, 
veneers are stacked as though for the 
ing of flat plywood. 

Several items produced experime 
are an airplane wing and a life raft, 
life raft is asbestos covered to make it 
proof. In a series of tests it withstogly 


45-ft. drop into the water, 100 rounds gf 


45-caliber machine gun ammunition, »/ 
50 gal. of burning gasoline. 
Prices on pieces not too sharply cure 
may compare with those for flat materid 
New items suggested for fabrication wit 
the building block composite include pane 


for refrigerators, coolers, and storage cont , 


partments. 
—Modern Industry, Vo.) 
May 15, 1945, pp. 46, 147.14] 


A Formable Mica-Glass Material 


Condensed from 
"General Electric Review” 


A material combining the insulating 2} 
vantages of mica with the formability of J 
plastics material has been produced. Th 
product, called Mycalex, is inorganic, ai 
has been classed as a ceramic. It consis 
of mica, ground fine but still with a si 
ficient grain size to retain much of its vale 
as a thin, lamellar material of high dice 
tric strength and low power factor, com 
bined with inorganic constituents, most) 
silicates. It is outstanding as an insalaag] 
material, particularly for high-frequency # 
plications. 

In addition to radio transmitter and & 
ceiver parts, it is being used in vacuut 
tubes, seals for power rectifiers, heatitt 
unit terminals, as a lead-in connection 0 
hydrogen-cooled generators, for mow 
brush holder studs, as inserts in ot 
molded materials, for high-temperature # 
plications, such as insulation in seat 
heads, for punched washers and sal 
shapes, and for air circuit breaker chut 
linings. . 

The material is essentially a combia 
tion of mica and certain types of glass. 
may be cast in iron molds while fluid, ¢ 
may be blown, drawn, rolled, or pres 
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Unsung bero of plastics progress is the cus- 
tom molder. Through bis untiring efforts and 
remarkable ingenuity, the use of plastics bas 
hecome extensive in practically all fields of 
industry. Typical of the thousands of items 


which have been developed or improved through 
the intelligent application of plastics, is this 
Durez phenolic plastic washing machine agi- 
tator molded by Eclipse Moulded Products Co 


Reports from users of this molded 
Durez washing machine agitator attest 
adefinite superiority over those made 
from other materials. The surface, for 


| example, is permanently clean, smooth 


and lustrous from the moment it leaves 
the mold. Furthermore, it is inert to 
washing solutions and its action on 
dothes is easy and gentle. Tests which 
ran as long as 2400 hours continuously 
proved this agitator to be thoroughly 
satisfactory in every respect. 


Answering A Need 


As long as twenty years ago, washing 
machine manufacturers were searching 


® 





for a plastic material that could be 
used in producing an agitator — the 
only part of the washer that remained 
the same year after year. The engineers 
turned to plastics —then in the ado- 
lescent stage — because they wanted 
an agitator that would increase the 
speed of the washing action while 
retaining a smooth, glossy surface that 
would be easy and gentle on clothes. 


The Eclipse Moulded Products Com- 
pany helped pioneer this search, and 
the molded Durez phenolic plastic 
agitator illustrated is the evidence of 
their persistence, ingenuity, and re- 
sultant success. Like so many of 
America’s custom molders, they be- 
came aware of a need in industry and 
answered it completely. 


Versatile Plastic Used 


Needless to say, the plastic used in 
molding this agitator had to be ver- 
satile, and the choice of the proper 
material was naturally most difficult. 


A Durez phenolic plastic was selected 
tor two reasons. First, the phenolics, 
in themselves, are the most versatile 
of plastics. Second, Durez has spe- 
cialized in the production of the 
phenolics for over a quarter century 
and has a line of more than 300 mold- 
ing compounds from which to select 
the plastic that precisely fits the job. 


In this case, the emphasis was on 
moisture resistance, alkali resistance, 
excellent moldability, and impact 
strength. In another case, it might 
well be on dielectric strength, arc- 
resistance and non-bleeding. In all 
cases, the versatility of Durez phe- 
nolics is the natural starting point 
when you're struggling for the solution 
of a plastic material problem. The serv- 
ices of experienced Durez technicians, 
plus a wealth of proved product de- 
velopment data, are available at all 
times to you and your custom molder. 
Durez Plastics & Chemicals, Inc., 278 
Walck Road, North Tonawanda, N. Y. 
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ing dies and other purposes. 


CERROSAFE (Melting Temp. 190°F.) Used to accurately proof- 
cast cavities such as molds, gun chambers, forging dies, etc., and 


for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting 
& Refining Works; ANSON oaey CONN., 
ackson Associates; BOST MASS., 
ackson Associates; PHILADELPHLA. 
A., Castaloy Metal Sales Co.; CLEVE- 
LAND, OHIO, Die Supply Ce.; DE- 
TROIT, MICH., Castaloy Metal Sales 
Co.; CHICAGO, ILL., Sterling Products 
Co., Inc.; MOLINE, ILL., Sterling Prod- 
om Co., Inc.; MILWAUKEE, WIS., 

atry C. Kettleson, Inc.; MINNE APO. 
tis” MINN., Northern Machinery & Sup- 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET 


CAEN EI 


In War, as in Peace.. 


CERRO ALLOYS * 


yf tod, dl\ood 


CBRROMATRIX (Melting Temp. 250°F.) For securing punch 
and die parts, anchoring machine parts without expensive drive 
fits, short run forming dies and other metal-working applications. 


CERROBEND (Melting Temp. 158°F.) Used as a filler in bend- 
ing thin-walled tubing to small radii. Easily removed in boiling 
water. Also used for aircraft assembly jigs, templates for form- 









ply Co.; ST. LOUIS, MO., Metal Goods 
Corperation; KANSAS CITY, MO. 
Metal Goods Corporation; NEW OR- 
LEANS, LA., Metal Geods Corporation; 
DALLAS, TEX., Metal Goods Cerpora- 
tion; HOUSTON, TEX., Metal Goods 
Cerporation; LOS ANGELES i. — 
taloy Metal Sales Ce.: TULSA. 
Metal Goods Corp.; TORONTO, poe 
Metal Co., Ltd.; LONDON, ENG., 
Mining & Chemical Products, Ltd. 


NEW YORK 5, N. Y. 























The inherent physical properties of 
Amersil (American Silica) articles 
meet practically all conditions where 
extreme thermal, chemical and elec- 
trical conditions are encountered. 


Write today for the new Amersil 
book describing these properties and 
showing a variety of Amersil articles 
now in use in laboratories, chemical, 
metallurgical and industrial plants. 


morn 


(TRADE NAME REGISTERED) 











AMERSIL COMPANY Ine. 


Cc 
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HESTNUT AVENUE 


ENGELHARD 


HILLSIDE 5, N. J. 














while in a viscous state. The finished map. 
rial is readily machinable, and can 
punched, compression molded, or injectigg 
molded. It is strong and tough rather thay 
brittle. It is heat-resisting, non-carbonizj 
non-porous, possesses a high dielecr 
strength, can be formed, and can be com. 
bined during molding with one or mop 
metallic inserts. 

Kiln-fired ceramics as a group ate teh. 
tively fragile. They are also subject to vari. 
ation in dimension due to shrinking during 
the firing. No way has been found to jm. 
bed and anchor metallic members during 
manufacture. These disadvantages haye 
been overcome with Mycalex. 

The machinability of Mycalex makes ix 
possible to produce many shapes and siz 
from a few sizes of plates and rods, fo 
which only simple molds are necessary, 
When large numbers of identical parts are 
required, they may be produced rapidly and 
economically by injection molding. 

When heavy metal inserts must lk 
molded into the insulator, compressiog 
molding is the process preferred. Brush 
holder brackets on both a.c. and d.c. m 
chines and collector rings on a.c. maching 
are examples. Threaded steel studs 
tapped steel plugs molded in Mycalex pro. 
vide mechanical security with electrical jp. 
sulation. 


—L. E. Barringer. Gen. Elec. Review, 
Vol. 48, Apr. 1944, pp. 53-55, 


Plastics in Aircraft 


Condensed from 
“Automotive and Aviation Industries” 


Use of plastics materials has been limited 
for structural applications because of the 
low strength, lack of resilience and the 
brittleness of pure resinous materials. The 
solution of the problem for small molded 
parts, non-structural in nature, was the us 
of various fillers. This was not satisfactory 
for structural parts. 

Up to this point the filler was considered 
only as an additive. The new trend is to 
put emphasis on the filler, treating the 
plastic as a binder. 

Studies of fiberglas cloths laminated with 
resins brought out that the properties of 
the materials are different from those of 
wood, metal, or other materials used ia 
aircraft construction. It was noticed tha 
although a tensile strength of about 50,000 
p.s.i. was attained, Young’s modulus, though 
higher than for other plastic materials, was 
lower than for aluminum, magnesium of 
steel. Lastly, the comparatively high sound 
and vibration dampening qualities are @ 
valuable asset in aircraft manufacture. 

Two types of construction using glass 
laminates are prevalent in present design— 
all glass laminates or glass-foam sandwid 
construction. An example of the formet 
type of construction is the R-6, an army 
helicopter cabin built by Swedlow Aero 
plastics Corp. Fiberglas laminate used fewet 
parts and less production time than for a0 
all-aluminum structure. An all-glass lam 
inate type consists of building up piles of 
impregnated cloth and placing the assembly 
in an oven for curing. When the resin is 
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Qualities and characteristics of resinoid grinding 
wheels are affected markedly by the resins used 
to bind their abrasive components. 


To this highly specialized field Monsanto’s 
Plastics Division has contributed some of its 
most painstaking research. Newest development 
is Resinox 795, resin compound for improving 
certain grinding wheels in several vital particu- 
lars, especially resilience: 


SNAGGING WHEELS for billet grinding. Requirement: Hard, 
dense wheels with good life, shock resistance and ability to 
“ride” the work. Also, a high ratio of metal removal to wheel 


wear is demanded. 


CUT-OFF WHEELS for cutting cold steel rods and tubes, also 
plastics. Requirement: High speed of cut, with “give” enough 
to avoid breakage and consequent dangers and costs. 


SLOTTING WHEELS. Requirement: Smooth-cutting, resilient 
and safe. 
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This is another example of Monsanto’s crea- 
tive research ... giving specific, practical solu- 
tion to a highly specialized problem. 

It is an example of what Monsanto plastics 
research is prepared to do for you... whether 
you require a grinding wheel resin, laminating 
resin, thermosetting or thermoplastic mold- 
ing powders, sheets, rods or tubes of plastic, 
plastics for electrical insulation, or plastics for 
coating fabric. With a wealth of knowledge and 
broad experience in many types of plastics, 
Monsanto research, together with Monsanto’s 
practical insight, can be expected to find pre- 
cisely the correct plastic for your need... or 
to develop one for you. 

For complete technical information on this 
particular plastic, Resinox 795, or any Monsanto 
plastic, or for any kind of help or information on 
plastics, wire, write or phone: MONSANTO 
CHEMICAL Company, Plastics Division, Spring- 
field 2, Massachusetts. 








The broad and versatile family of Monsanto plastics includes: Lustron* 
polystyrenes * Cerex* heat resistant thermoplastics * Vinyl acetals 
Nitron* cellulose nitrates * Fibestos* cellulose acetates ¢ Thalid* 


ygineered plastic 


resilience in grinding wheels 








MONSANTO 








for impression molding * Resinox* phenolics * R 


Forms in which they are supplied include: Sheets * Rods ¢ Tubes 
Molding Compounds * Industrial Resins * Coating Compounds 


Vuepak* rigid, transparent packaging materials. 


*Reg. U. S. Pat. Off. 


i$ AUGUST, 1945 
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cured, parts are assembled by CeMenting 
riveting. 

Glass-foam construction is fabricated j, 
a similar manner, except that a suitable |, 
density sheet of synthetic-formed resin 
or light wood is placed between two laye, 
of glass cloth which have been impregnay: 
with a low pressure resin. Pressure and he, 
are applied, and the sandwich is cue 
Sandwich-type laminates may function 4 
a shear-resistant skin by IMProving the 
stiffness and thereby removing the problen 
of oil-canning. 

For non-structural applications, low spe. 
cific gravity and low cost make plastic , 
natural choice for aircraft parts. Phenolic 
impregnated fabric laminates as cont 
cable pulleys, brackets, filler blocks, e 
have been used for some time. 


0. R. Hoeltzel. Aut-motive & Aviation Inds. 
Vol. 92, Apr. 15, 1945, pp. 38, 112, 114, 116, 1g 








































Fiberglas Insulation 


Condensed from “Wire and Wire Product 


The use of Fiberglas in electrical equip 
ment provides the user with: (1) increase 
output for the same size unit, (2) reduce 
size and weight for the same output, (3) 
longer life for severe operating conditions 
and (4) a greater factor of safety for pro. 
tection against possible emergencies. 








W, Fiberglas offers high-temperature resis 
HEN your war plant becomes a peace plant tance, ‘possesses extremely high Gay 

strength, is obtainable in fine texture yam 
you will still want high speed production—plus low form, possesses good moisture and adi 


| resistance, thermal conductivity approx: 
| mates that of solid glass, and rapidly con. 
| ducts heat from hot spots to cooler areas 
| where it is dissipated. 
| 
| 
| 
| 


operating cost. Only by die-casting can you enjoy 
this combination for the quantity production of cer- 
tain parts. Advance engineers may save you many 
manhours by designing for die-casting such items 
as refrigerator locks and hinges, shower heads, 





Fiberglas insulation is used over bare 
copper in single and double layers, in single 
and double layers over enamel, in single 
and double glass over synthetic enamel, and 
as special Fiberglas insulated magnet wires 
Fiberglas insulated lead wire is generally 


| 
i flush valve handles, and many other parts for home : iemeneneend-eids bidinatede inode 
products which when made by another method | aishes and beked to provide high shame 
and moisture resistance. 


require considerable machining and surface finish- Other applications of Fiberglas include 
“ . aircraft ignition cable, thermocouple wits, 
ing before plating. and neon sign cable. Most of the Fiberglas 


insulated magnet wire is varnish-impreg- 
nated to prevent glass contacting glass with 





Don't wait for the stampede that will come when resultant self-abrasion. 
| . » . — Fiberglas braid is usually dipped in 4 
|! metal is available and our high priority contracts mas tale saateen Gs 
1 " or other covering. Fiberglas yarn has a small 
are completed. Let us preview your postwar prob sssuat of iubeiteas added deskanaaia 


lems now—in strictest confidence. ing operation so that it may be handled 
after the manner of other textile mater 

Fiberglas does not shrink nor swell u 
changing humidity conditions, but the 
tubes on which the yarn is wound are 
fected. Where the tube is not firm, 
package should be placed on the spi 
by pressure on the tube instead of on tt 
yarn. 

Even for standard applications whet 
normally temperatures and operating (OF 


: ; ditions would not exceed the limitations 
f PRESSURE CASTINGS, INC ordinary organic insulating, it should be 


possible to obtain Fiberglas-protected equip 














ENGINEERS, DESIGNERS AND MANUFACTURERS OF DIE-CASTINGS OF “QUALITY WITH ECONOMY” ment at small additional cost. 
—R. J. Black. Wire & Wire Products, 
b 48 NORTH 15th STREET BROOKLYN 22, WN. Y. Vol. 20, ane. 1945, pp. 278-282 
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IN OFFICE EQUIPMENT 








| 
LAMINATED = 
BUSINESS MACHINE DESK LAMP 


NAMEPLATES DESKS TABLE TOPS SHADES 














PHENOLIC 
DUPLICATOR MEMO PAD 
CASTERS HOUSINGS HOLDER 
UREA 
INTEROFFICE 
COMMUNICATION CALENDAR LIGHTING 
HOUSINGS PADS CLOCKS BOWLS 

















TO REACH A SOUND CONCLUSION TO YOUR PROBLEM IN PLASTICS 
consult the skilled technicians—engineers and designers—of the General 
Electric Company. For advice on the successful application of plastics materials 
using all available processes of manufacture, write Section H-32, General 
Electric Company, One Plastics Avenue, Pittsfield, Mass., or call the General 
Electric Plastics Divisions’ office nearest you. 


Heor the General Electric radio programs: “The G-E All-girl Orchestra’’ Sunday 10 P.M. EWT, 
NBC. “The World Today’ news every weekday 6:45 P.M. EWT, CBS. “’G-E House Party” 








every weekday 4:00 P.M. EWT, CBS. 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


BUY WAR BONDS 
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Using Tests in Design 
Condensed from “The A.S.T.M. Bulletin” 


In general, life tests should duplicate 
service conditions closely. Most life tests 
are rather complicated and usually do not 
even resemble conventional laboratory tests. 

Since devices pass test floor runs before 
life tests, the present discussion is confined 
to the consideration of conventional tests 
for fatigue, creep, wear, corrosion, and 
repeated impact. The first two are capable 
of giving specific design data while the last 
three are useful primarily for a comparison 
of materials. 
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If the main problem of a hypothetical 
new machine is in the first category, there 
is at least the possibility of predicting satis- 
factory performance from conventional tests. 
On the other hand, if it falls in the second 
group, a life test simulating actual condi- 
tions of service is very much in order. 

However, even with tests in the first 
category (fatigue, creep), there are more 
considerations involved than is generally 
appreciated. In the case of fatigue, we are 
dealing not with the ideal contour of a 








conventional test specimen, but almosr jp. 
variable with some form of stress concenty. 
tion. 

In a simple case, this involves the @. 
durance limit obtained from tests of gp. 
ventional fatigue specimens without a fille, 
the theoretical strength reduction factor, ani 
a sensitivity index. The sensitivity inde 
is defined as 

sensitivity index— 

endurance limit without fillet 
endurance limit with fillet —1 


theoretical strength reduction factor—| fr 





For quenched and tempered materials 
from which most highly stressed machined 
parts are made, the sensitivity index my 
be taken as 1 with sufficient accuracy fo (( 
almost all cases of practical interest. 

The question of standardizing a notched 
specimen for evaluating sensitivity come ' 
up frequently. However, it is definitely mis 0) 
leading to list sensitivity values as properties 
of materials, since the values may then be 
erroneously interpreted as constants, which 
are characteristic of various materials. Ac 
tually, as radii become large, these factors fT 
approach unity. 

Creep, relaxation and creep rupture are 
of importance for parts to be used at 
elevated temperatures, although creep-tup d 
ture can occur at room temperature, for 
example, in soldered joints. Analytial 
methods are appropriate as a means of inter- 
preting and extending test data, since it is 
generally impractical to extend the test for 
a life comparable to that expected of the 
part. 

It is not a question of whether or not to 
extrapolate—it is only a question of whether 
it is done poorly or well, whether we guess ( 
or whether we use the best available dau 
and analytical methods. In the case of 
creep-rupture, the experimental approach 
will be the main one for some time. 


Trends in Design 


It may be remarked that since a factor of 
safety is always used anyway, refinement m 
design by a more basic and detailed ap 
proach is a waste of time, but this is not if 
keeping with modern trends in design. T 
is not to say that life testing will bec 
obsolete. For certain problems invo 
wear, friction, etc., there is no other 

Even now, life testing is applied chiefly 
to items of large production. If the part 
produced in quantities of one or a 





.number, we must rely entirely on the 


signer, and the more information he 
the better. 

It is in order to suggest the kind of im 
formation which we should be getting © 
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{| —— , or better electrical Insulation 
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hel Cable and wire braid with insulating qualities far superior to any other 

mes material—that’s the stimulating news brought by this announcement of 


of all : Saran braid. It marks an important advance in wire protection and provides 
ties J 


long-sought answers to many troublesome problems. 


be 

” . Here is a braid that resists abrasion—Saran is permanently tough and durable. 

ors mols tl} re It is fungus and mildew proof—long life is the rule even under adverse serv- 
’ ice conditions. And, more important to the electrical industry. Saran defies 

: ; moisture and oil—enemies that attack, and soon rot, ordinary cable coverings. 

E abrasion - ; 4 These better insulating properties point to the use of Saran in myriad 

al 4 applications* extending all the way from simple extension cords to intricate 

f wires in radio and radar. If you would like to know more about its value to 

; heat you, write for further details. 

¢ } 


Success in plastics is not a one-man nor even a one-industry 
job. It calls for the cooperation and combined skill of manu- 
facturer or designer plus fabricator plus raw materials pro- 
ducer. Working together, this team saves time and money and 
puts plastics to work successfully. Call us—we’ll do our part. 


| cold 
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CENTRIFUGAL CASTINGS 
BY SHENANGO - PENN 


Engine, machinery and equipment builders by 
the score have turned to Tocseen teen for 
tubular or circular castings, not only to obtain 
stronger parts with denser, more uniform grain 
structure, but because of the outright production 
savings that are always possible. 

Less Waste Material. Since castings produced 
centrifugally are accurately concentric and can 
be held to more precise dimensions, it follows 
that finishing involves much less scrap metal 
than is otherwise possible. Secondly, impurities 
accumulate at the inside surface where they are 
quickly and easily removed, again contributing 
to a substantial saving of metal both inside and 
out. Thirdly, the inherent ability of the process 
to produce a precisely uniform wall section 
obviously permits casting to a closer tolerance, 
saving still more metal. 

Lower Machining Time. Since material waste 
is minimized in several ways, machining time 
is, of course, correspondingly low—a combina- 
tion saving that is attractive indeed. 


Bulletin 143 gives complete information about 
Shenango-Penn centrifugal castings including other 
advantages and specifications of the various available 
alloys. rite to the Shenango-Penn Mold Company, 
1553 W. Third Street, Dover, Ohio. 
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In addition to foundry facilities, Shen- 
ango-Penn is well equipped for all kinds 
of machining and finishing operations. 
Here flanges of bronze castings are 
shown being drilled. 


ALL BRONZES « 
MONEL METAL 
© ALLOY IRONS 











be of most value along the lines indicate 
More data are needed on notch SEDSitiviy 
for a wide variety of notches and for a |g, 
number of materials. In the field of Photo. 
elasticity, it would be helpful to have More 
information on stress gradients. 

In creep testing, more test data frog 
conventional tests are needed plus math 
matical analysis to treat cases of relaxation, 
and non-uniform stress distribution, }, 
creep-rupture testing, notch effects are ip. 
portant and shouid be studied. In mechagj. 
cal engineering design, we need furthe 
analyses of combined stress cases, togethe, 
with application of strength theories, 

If we wish to make the most effectiye 
progress in basic design practice, we shoulj 
plan our work so that the results obtained 
from life testing, field tests, laboratory tess 
of conventional specimens, stress analysis 
and studies of mechanics of materials gy 
be correlated in a fundamental manner. 


R. E. Peterson 4.5.T.M. Bulletin, No, 133 


Mar. 1945, Pp. 9.15, 


The Aluminum Snow Cruiser 


Condensed from “Modern Metals” 


Snow cruisers, originally designed for the 
U. S. Forest Service, were changed some. 
what in design and manufactured by the 
Iron Fireman Manufacturing Co. for the 
Air Transport Command of the Army 
use for search and rescue missions in the 
mountainous snow areas of Alaska, Canada, 
Labrador, Greenland and the States. 

In order to secure the necessary lightness 
without greatly sacrificing ruggedness, alu. 
minum sheets were used extensively in the 
construction of the cab. In the future, when 
the time element permits further study, 
aluminum probably will be used for other 
parts. 

The cruiser is a light-weight, track-laying 
type of vehicle, designed to travel over deep 
snow. A low center of gravity permits op- 
eration on steep side hills and drifts. It 
can tow sled loads of as much as 4000 bb. 
The enclosed cab seats three men and the 
operator. Two litters can be hung from 
the ceiling, and the windows are designed 
to act as emergency exits. 

The windshield has a fixed central sec 
tion in front of the operator and two side 
sections, the upper half of which can be 
tilted up and out. When operating in haz- 
ardous terrain or at a low clearance, the 
cab may be removed and the vehicle op- 
erated independently. 

The cruiser is powered by a six-cylinder 
Dodge motor, Type T-214, mounted low 
between the tracks. Steering is done by two 
steering levers, left and right. The steering 
differential is of the planetary type. Heavy 
duty roller chain, one in each side, drives 
the tracks separately by means of cut tooth 
sprockets. The tractive system consists 0! 
two wide rubber-covered conveyor-type belts 
extending the full length of the machine, 
one mounted on each side of the power 
and drive unit assembly. 

Metal driving lugs, bolted to the inside 
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MISCO offers quantity production of accuracy with parts machined from forg- 


— 


highly finished precision castings, weigh- 
ing from a fraction of an ounce up to about 
one pound. Materials include several high 
strength and hardenable grades of stain- 
less steel, in addition to the austenitic 
types such as 18-8. Misco precision cast- 
ings compare favorably in soundness, 
perfection of surface, and dimensional 


ings or from rolled bars. Very intricate 
shapes can be produced in minute detail 
and, in most cases, no machine work is 
necessary. The illustration shows a variety 
of precision castings made in stainless steel. 
We can offer early delivery in quantities 
running into thousands per day, and your 
inquiries will receive prompt attention. 


PRECISION CASTING DIVISION 
Michigan Steel Casting Company 


iV, al ‘S (C (6) i One of the World’s Pioneer Producers of Heat and Corrosion Resistant Alloy Castings 
weet and Corrosion Resistant Alloys 1999 GUOIN STREET . DETROIT 7, MICHIGAN 
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delivers long cam wear 
im close tolerance work 


A large manufacturer selected Absco-Meehanite castings from which 
to make Swiss type screw machine cams — after trials which included 
cast iron and steel plates. The service called for — and received — the 
kind of performance to be expected of hardened tool steel. 

From the rough blanks furnished by Absco-Meehanite (Fig. 1), 
successive operations include finishing the flat sides (Fig. 2), drilling 
the centers, laying out cams on the blanks, rough machining, flame 
hardening and finish grinding to tolerances of several ten thousandths 
of an inch. The cam illustrated in Figure 3 was photographed after 
200 hours of service under the same screw machine operating conditions 
which caused a cam other than Meehanite to show wear after 30 hours. 

The combined properties of wear-resistance, rigidity and machin- 
ability were illustrated in the Absco-Meehanite cam’s leadership along 
with a special ability to undergo flame hardening without distortion. 
(It is hardened to 53 to 55 Rockwell C scale.) 

Among the four classifications and twenty-one types of Meehanite, 
there is probably a metal whose controlled physical properties afford 
the special combination of characteristics your work demands. Inquiries 
are welcomed by Absco-Meehanite engineers. 


1. Strength (Shear, 5. Heat Resistance 
Com ive, Tensile 6. T. 
and Transverse) #7. Rigidity 
2. Impact Resistance #8. Machinability 
3. Corrosion Resistance 9. Pressure Tightness 
W 4 Wear Resistance 10. Vibration Absorption 


Meebanite castings permit close control of physical properties for your 

Specific application. Write for Meebanite Engineering Handbook 
eT a ge 

BRAKE SHOE AND 


CASTINGS DIVISION 
230 Park Ave., New York 17, N.Y. 














of the belt, engage in pockets in the driy 
drum and provide a positive drive, 
metal grousers, bolted to the Outside g 
the belt, provide for maximum 
pull. A draw-bar is provided for towing 

The vehicle is designed to be easily 
mantled and reassembled for air 
Removing the cab makes it possible to dg 
the machine into the larger transport plang 
In smaller planes, it is necessary to Temon, 
either one or both track frames. 

—Modern Metals, Vol. 1, May 1945, pp, 
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Three-Piece Aircraft Crankshaft 


Condensed from 
“Production Engineering and Manageme 


Throughout automotive engineering th 
crankshaft was made in one piece, fromi 
rough forging to the finished product. 4s 
aviation engine design progressed, it he 
came necessary to build some crankshaly 
in three separate sections, mainly to fad 
itate assembly and replacement. Thus, ove 
night manufacturing officials of the Chevrole 
Motor Div., volume producers of Pratt § 
Whitney aircraft engines, found a difficik 
problem on their hands. 

The 270-lb. rough forging of crankshafs 
for the R-2800 P & W, 2100-h.p. engine 
for fighter and bomber planes, including 
the Black Widow and the Thunderbolt, had 
to be sawed through in two places. Bah 
of the three parts is put through hundreds 
of machining operations, and the finished 
crank is reassembled in such a way that it 
has enough strength and rigidity to with 
stand tremendous strains and _ stresses of 
combat. 

The matter of reassembly of the thre 
pieces is of major interest. Two bolts of] a 
special design and combination of meuls 
are used to bolt the front, rear and center 
sections together. The bolts are first putin} € 
place by hand, then drawn tight in a unique] ,. 
special purpose device. When putting them] f, 
into place and drawn, the bolts are stretched 





from eight- to ten-thousandths of an in. P 
insure constant tension. . 

The first major steps are the rough um | 2 
ing and finish grinding of front, rear and b 
center main bearings before the crank is} ¢ 


cut into three parts. Then follows the 
rough machining of contour and sides of 
cheeks of each piece; also, the contour and 
sides of the counterweight cheek, crankpins, | ‘ 
main bearings and main bearing hole. Two 
holes are drilled in the center section t 
get radial location. ‘ 
The three pieces are then heat treated in 
a controlled atmosphere rotary furnat. 
More turning, grinding and boring follow. 
Included is the grinding of the face spline 
teeth which hold the crankshaft sections 
rigidly in place when finally assembled. Al 
spline teeth are flame-hardened with two 
jets from acetylene gas under pressure di- 
rected automatically over the entire surface 
(Continued on page 493) 
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AKE a good look at that picture 
above. It’s front-page news! 
all of those so-different materials 
are perfectly bonded by one agent. 
That revolutionary, new, quick- 
setting plastic adhesive is Pliobond 
... developed by American industry 
for solving wartime production 
problems. Pliobond firmly joins 
any materials... like or unlike... 
metals, plastics, fabrics, glass, rub- 
ber, wood, paper, plaster, leather, 
concrete, etc. 
With Pliobond most applications 
need no high pressure or heat. For 
exceptionally high shear strength, 


AUGUST, 


1945 
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é; BONDS ANYTHING 


TO ANYTHING 


moderate pressure and 200-300°F. 
are sufficient. 

Other important characteristics 
of this remarkable new adhesive: 
It’s strong... permanent... with- 
stands constant flexing...sets 
quickly ...is immune to fungi... 
resists water, oils and wax. 

Pliobond is always ready for in- 
stant use. Because it is a one-part 


UNITED STATES PLYWOOD CORPORATIO 










bonding agent, there are no fussy 
mixtures...no exact weighing. It 
can be brushed, sprayed, spread or 
roller coated. 


Don’t these amazing features 
give you ideas toward solving pro- 
duction problems? For technical 
information, please use coupon, 
writing us in detail on any special 
problems. 


EXCLUSIVE 
DISTRIBUTORS 


Industrial Adhesives Division: 
55 West 44th Street, New York . .. Branches in Principal Cities 


PLIOBOND*™ is a product of THE GOODYEAR TIRE & RUBBER COMPANY 


"Trademark registered, The Goodyear Tire & Rubber Company 


UNITED STATES PLYWOOD CORPORATION, 


Please send me descriptive literature on PLIOBOND. 


55 West 44th Street, New York 18, N. Y. 




















Name. Title a 
Firm — 
M. & A. 8-45 
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at youre dealing in tenths of a thousandth 
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Take this Diesel injector nozzle as an ex- 
ample. The fine orifices in the spray tip are 
precision-drilled to exact tolerances to insure 
proper fuel injection. Yet unless these ori- 
fices are safeguarded against clogging or 
enlargement by harmful particles in the 
fuel, the benefits of precision manufacturing are lost. 





To filter out these harmful particles, a Moraine Porous Metal 
filter element—bonded to a metal washer—is designed into 
the injector. It removes particles whose largest dimension is 
001” to .002” ... traps in its tortuous flow passages particles 
which would pass through the finest commercial screen. 


Other types of applications for MPM filter elements include 
protection of precision moving parts against dirt in the 
lubricating or actuating fluid—precision mechanisms that 
are susceptible to dirt in the air—any product involving 
the flow of liquids, gases or air in which fine filtration or 
separation is required. 


Where product performance depends on maintaining the 
accuracy of machined parts, Moraine Porous Metal has a lot 
to offer American industry. 


KEEP YOUR BONDS—AND KEEP BUYING 


Some en 


re ge 


*MORAINE 
POROUS METAL 


A unique material of powder 

metallurgy, fabricated into effi- 

cient shapes and providing con- 

trolled porosity for these functions: 

Filtration ¢ Separation e Diffusion 

Flow Control « Flame Arresters 
Vents or Breathers 


Aone 


[\e 





MORAINE PRODUCTS »=s:0x or GENERAL MOTORS 


DAYTON, OHIO 
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ofthe teeth. Flame temperature ranges from 
1400 to 1800 F. over a 3-min. period. 

Polishing follows the flame hardening to 
remove discoloration. Now edges of the 
reeth are chamfered to prevent interference 
ghen the sections are mated. Grinding of 
the threads and bolt hole of the center sec- 
tion follow. 

The relation between the face spline teeth 
and pitch line of the threads in the bolt 
hole of the center section and the bolt head 
gat must be checked carefully. Extreme care 
must be taken in holding the fitting of one 
section to another to within four-thou- 
gndths of an in. of being in the same plane. 


—Prod. Engrg. & Management, Vol. 15, 
May 1945, pp. 77-78 


Bearing Developments 


Condensed from 
"Foundry Trade Journal” 


Phosphor bronze is used primarily in the 
form of un-lined bearings and bushes. It 
has certain specific good properties, such 
as high impact resistance, the ability to 
atry very heavy loads, and high mechanical 
strength. 

Quite frequently a design is produced in 
which a phosphor bearing or bush is speci- 
fed to be white-metal lined. There is a 
real technical disadvantage, in that the ad- 
hesion or bond of white metal to phosphor 
bronze is definitely inferior to the adhesion 
or bond of white metal to gunmetal, and in 
all lined bearings it is the quality of the 
bond that determines fatigue life. Wherever 
possible, in the case of lined bearings, phos- 
phor bronze should be eliminated and gun- 
metal or some such material substituted. 

The true lead bronzes contain more lead 
but little. or no zinc, and perhaps the best 
known of these is 80:10:10 alloy. The 
next material which is to be considered 
contains 20% Pb and 5% Sn. This alloy 
has lower mechanical strength than the 
80:10:10 alloy, but that is not a major dis- 
advantage in bushes of reasonably thick 
section, though in a thinner bush it would 
ptobably be undesirable to use a 20% Pb 
material. 

On the other hand, from the bearing 
point of view, there are definite advantages. 
As the lead content increases, the friction 
decteases and the heat generation diminishes 
and the wear diminishes; further, it becomes 
permissible to use softer shaft materials. 
There is no doubt that the graphitic cast 
iron shaft is excellent in combination with 
a lead-bronze bearing. 

The use of copper-lead lining on steel is 
to be mentioned. Generally speaking, be- 
cause the steel shell provides the mechani- 
cal strength, the lead content can be in- 
creased beyond that of the lead bronze. So 
that the subject reaches to the widely used 
copper lead, containing 30% Pb and 70% 
Ca, bonded to a steel shell. Another devel- 
opment of the copper-lead bearing is sin- 
tered copper-lead on steel. 


—P. T. Holligan. Foundry Trade J., 
Vol. 76, May 3, 1945, pp. 3-9. 
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an OUTSTANDING name 
IN BRASS PRESSURE 
DIE CASTING 
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Titan was a forefront name in Brass Pressure Die Casting when 
this method of production was in its infancy. 


Titan pioneered in the development of this industry, and 
through succeeding years has never ceased to contribute to Die 
Casting technique. 


Today, Titan reckons its production in the millions, all top 
grade in those characteristics which mean so much to the user of 
small brass parts—dimensional accuracy, thin sections, precise 
coring, uniform cross sections, minimum machining, smooth sur- 
face. 


If you are now using Brass Pressure Die Castings, or if per- 
chance you should be using them, we suggest that you investigate 
Titan facilities and possibilities. Literature mailed at your request. 


a @ 
TitGhu 
METAL MANUFACTURING CO., BELLEFONTE, PA. 
Sales Offices: 
New York—39 Cortland St. 


Chicago @ San Francisco © New Orleans 
Export Office—70 Pine St., New York 5, N. Y. 


Quality Alloys By Brass Speciolists 3 
Brass and Bronze Rod + Forgings + Die Castings + Welding Rods 
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Centrifugal Casting Aluminum Wheels 


Condensed from the 
“Journal of the Institute of Metals” 


Wheels have been centrifugally cast in 
sand molds rotated on a vertical axis using 
four aluminum-rich alloys (DTD 304 with 
4.7 Cu, 0.1 Si, 0.1 Fe, 0.1% Ti; 2L33 with 
0.2 Cu, 11.9 Si, 0.4 Fe, 0.03% Ti; DTD 
300 with 0.7 Si, 0.1 Fe, 10.3 Mg, trace Ti; 
and RR 50 with 1.2 Cu, 2.5 Si, 0.8 Fe, 0.1 
Mg, 1.0 Ni, 0.2% Ti). 

In the centrifugal casting of spoked 
wheels, the porosity tends to be concentrated 
at the junctions of the arms with the rim 
and cannot be eliminated by increasing the 
speed of rotation unless the cross sections 
of the arms are larger than in normal prac- 
tice for static castings. A working rule of 
1 sq. im. cross section of the arm for each 
10 cu. in. of metal in the rim has been 
found to represent the minimum required. 
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Of the alloys investigated, 2L33 suffers 
least and DTD 300 most if the arms are 
of inadequate size. 

In general, the highest practicable speeds 
of rotation are desirable for light alloy cast- 
ings since the internal centrifugal pressure 
is naturally low for metal of low density. 
For the wheel patterns employed, a mini- 
mum peripheral speed of 2600 ft. per min. 
was desirable, producing a pressure of 32 
p.s.i. on the mold wall. 

The mechanical properties of samples 
from three positions in each casting were 
tested. Although there was only a slight 
increase in density, test bars from cen- 
trifugal castings in DTD 304 showed an 
improvement of 15% in tensile strength 
and 78% in elongation over a static casting. 








For DTD 300, the corresponding increas 
were 20% and 60%, respectively. 

Only slight improvements in mechaniqi 
properties were obtained with RR 50 an 
2L33. In the latter alloy, the centrifuga) 
casting had the effect of coarsening the 
eutectic structure with the particular moj}. 
fication technique used. 

Since tensile tests on small samples do 
not necessarily portray the properties of the 
wheel as a whole, complete wheels wer 
tested to destruction. The centrifugally cag 
wheels withstood a maximum load ove 
16% higher than the statically cast wheels 


Alloys Compared 

Alloy 2L33 and alloys containing silicog 
are excellent for centrifugal casting. The 
high properties and general freedom from 
hot tearing mean that centrifugal castings 
should have sound surfaces with any shrink. 
age porosity confined to the center of the 
sections. While 2L33 showed no improve. 
ment in strength after the centrifugal cas. 
ing owing to partial loss of the modifiq. 
tion, alloys not requiring modification may 
show a slight improvement. 

DTD 304 and alloys containing copper 
tend to hot tear. When centrifugally cast, 
these alloys are prone to midsection up- 
soundness at the junction of the columnar 
growth. To eliminate this, the casting tem. 
perature should be very low, not over 20 
to 30 C. over the liquidus. 

Cracks and shallow shrinkage markings 
on the surface are the main defects likely to 
occur in centrifugal castings. Both can be 
eliminated by providing larger feeding chan- 
nels from the center to the periphery, and 
by using a higher mold speed. 

RR 50 and other nickel bearing alumi- 
num alloys are intermediate in strength, 
segregation and soundness beetween DTD 
304 and 2L33, with a greater tendency to 
be comparable with DTD 300. There is 
only a slight improvement in mechanial 
properties as a result of the centrifugal 
casting. 

DTD 300 and magnesium bearing alv- 
minum alloys are not prone to cracks, and 
in the absence of surface oxidation, which 
can be avoided by the use of a flux and 
mold wash, they are not as liable to sur 
face shrinkage defects as DTD 304. The 
internal porosity is generally of the dis- 
persed type, and the columnar growth is 
less marked than in the copper alloys. 

This type of alloy is most susceptible to 
changes in section thickness, and the design 
must permit adequate feeding from the 
central runners. These alloys show the 
greatest improvement in tensile properties 
when centrifugally cast. 

Previously, the conclusion had _ been 
reached that the speeds required for cet- 
trifugal casting of light alloys were to 
high to be practical. The experience gained 
in the present work shows that suitable 
casting design, molding and pouring prat- 
tice enables the rotational speeds to be 
brought into the practical range. 


—L. Northcott & O. R. J. Lee. J. Inst. Metals, 
Vol. 71, Mar. 1945, pp. 93-130. 
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A view of the Lectro- 
melt composite elec- 
tro- mechanical elec- 
— arm, showing 
nd power operated 
amp which allows 
the electrodes to be 
inched” downward 


Plant view : 
. showin 
size “NT”, 15 to 20 
ton Lectromelt. 


ng efficiency is as- 

lt Furnaces, be- 

er operated 
| electrode arm 
controls of the 
without leaving the 
es downward when 


AXIMUM operati 
sured with Lectrome 
such features as the pow 
ctro-mechanica 


The pneumatic 


cause of 
clamp on the ele 
(Moore Patent). 
clamp enables the operator, 
floor, to “inch” the electrod 


necessary- 
This is not a new development with Lectro- 
melt but has been thoroughly tested and in oper- 
n some ‘nstallations for years It is an 
the broad experience of the 
f elec- 


world’s largest exclusive manufacturer 0 
tric melting furnaces -; incorporated in the de- 
sign and construction of Lectromelt furnaces. 


Write for complete details. 


ation 0 
example of how 


CTROMELTS ARE AVAILABLE IN 
OWN TO 250 POUNDS 


TOP-CHARGE LE 
OM 100 TONS D 


SIZES RANGING FR 





PI 
TTSBURGH LECTROMELT FURNACE CORPORATION 


Tikis, 1945 PITTSBURGH 30, PENNSYLVANIA 
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PEACE FOLLOWS WAR 


WITH PRODUCTION 
FOR CIVILIAN USE 


HAUSFELD 
meting FURNACES 
... will carry their share of this 
vital work in the days to come 


FURNACES FOR 
BRASS e ALUMINUM e MAGNESIUM 
AND ALL OTHER 
NON-FERROUS ALLOYS 


The Campbell -Hausfeld Co. 


200-220. MOORE ST. HARRISON, OHIO 


Melt Control in the Open Hearth 


Condensed from 
“Blast Furnace and Steel Plant’ 


The earliest use of melt control wa 
instituted by the operators to allow th 
fastest time of heat possible. In 1943, 
thorough investigation of melt control wy 
made in order to improve the calculate 
iron-scrap ratio and, if possible, to apply 
it to high-metal flush practice. This ig. 
volved the summarization of progressive 
data from about 7500 heats. These indj. | 
cated that the following variables must 
considered in a calculated melt contro 
method, if positive results were to be ob. 
tained on a production basis: Per cent of 
iron in metallic charge; amount of scrap, 
cold iron, limestone, and ore charged; per 
cent of silicon in hot metal; and elapsed 
time from start of cold charge to finish 
hot-metal addition. Accordingly, a control 
was devised to cover these variables. 

Data on the effect of the amount of ore 
or extra metal used on time of heat fo 
production of two general grades of steel 
in 145- and 175-ton furnaces indicate that 
the highest production appears to be ob- 
tained in a range between a melt which 
requires no ore and one which requires 
about 4000 Ib. of ore to work the hea 
down to tapping carbon. Average time of 
heat rises sharply when heats melt extremely 
high or low. 

The aim melt was established at 7500 
lb. ore to give as much consideration a 
possible to both production and quality, 
To hold production at a peak, it was neces 
sary to set the level so as to result in the 
smallest percentage of high melts and 
extra-metal heats. For quality, it was neces 
sary to melt high enough to have a sufie 
cient ore boil to insure cleanliness, uniform 
temperature, and best slag conditions. 

Calculated melt control was put inte 
practice early in 1944. During the lag 
eight months of 1944, 60.4% of the heag 
tapped were metalled in accordance with 
the melt control calculations while 39.6% 
were not. 

Heats in’ which the ordered hot-metal 
addition varied in excess of +4000 Ib. of 
hot metal from the amount calculated by 
use of melt-control factors are included im 
“estimated method.” Experience showed 
that this method, as compared with the ak 
culated method, resulted in about twice a 
many melts requiring extra metal and up 
3000 Ib. ore, slightly more than twice a 
many requiring over 9000 Ib. ore, and 
slightly more than half as many requiring 
between 3,100 and 9000 lb. ore. 

In 1944, the number of heats not made 
as ordered because of melting conditions 
decreased 0.32% compared with 1943. 
Heats metalled in accordance with the al- 
culated method contributed 27.3% of the 
total “off” heats, those using the “estimated 
method,” 39%, and brickwork heats or 
heats having other “oil-off” repairs, 33.7%. 

Other advantages resulting from cala- 
lated melt control are faster time of heat, 
greater production per operating hour, les 
delay per heat, and substantial decrease i 
fuel consumed, all leading to lower produc: 
tion costs. Also, there are savings on ore 
cofsumption and on cost of crane operation. 


—A. M. Kroner. Blast Furnace & Steel Plant, 
Vol. 33, May 1945, pp. 561-567. 
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PRE-BURNED P. B. SILLI- 











P. B. SILLIMANITE 


por Fjax- Wyatt low preguency 


induction melting furnaces 


RAMMING MIXES—P. B. Sillimanite No. 217 Ajax Ramming 
Mix and Tayco No. 219 Ajax Mix will give long life and in- 
creased furnace production, when used for either the crucible 
section or the slot or secondary block in Ajax-Wyatt induction 


furnaces melting cartridge brass and high copper alloys. 


MANITE HEAVYWEIGHT 


SESSNOARY CLOCKS ARS These mixes are designed for low permeability — high re- 
REGULARLY PRODUCED. 


WRITE FOR PRICES AND 
SERVICE DATA. 
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fractoriness — good ramming properties and high density. 








MANUFACTURERS OF REFRACTORIES © CINCINNATI «+ OHIO « 





DAILY GRAPHIC OPERATING RECORD, TYPE LFC, 125 KW, 350 LB., DETROIT ELECTRIC FURNACE. 







Typical operating record reveals efficiency 
of Detroit Rocking Electric Furnaces 


The efficiency and economy of Detroit Rocking Electric Furnaces in the 
melting of non-ferrous metals is again proved by a recent daily operating 
record made in a large brass foundry. With only one man at the sim- 
plified controls, the type LFC 350 Ib. Detroit furnace shown here pro- 
duced 15 heats of 400 Ibs. each in a 10-hour period. Charging and pour- 
ing time averaged 8 minutes per heat: melting time, 25% minutes. Thus, 
a new heat was tapped every 3312 minutes, and the KWH consumption 
averaged only 255 per ton! (Note operating chart). 


MELTING 85-5-5-5 RED BRASS FOR SAND CASTINGS 








KWH PER wEAT 


TIME PER 





Teo 8:00 9:00 10:00 100 12:00 00 2:00 3:00 4:00 5:00 








SUMMARY: HOURS OPERATION, 10; NO. HEATS, 15; WT. PER HEAT, 400; KWH TOTAL, 763; 


KWH PER TON, 255. 


Actual, on-the-job operating records like these are your surest proo 
that Detroit Rocking Electric Furnaces can save you money in labor and 
production costs, whether you melt ferrous or non-ferrous metals. These 
fast melting, versatile furnaces will effect further economies for you by 
permitting the use of salvage materials and by producing metal of con- 
sistently higher quality, thereby reducing the number of rejected castings. 
Available in 7 sizes from 10 to 8000 Ib. capacity. Write for particulars. 


DETROIT ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC COMPANY e BAY CITY, MICHIGAN 
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Casting in Rubber Molds 


Condensed from “Mechanical Engineering 


A process has been developed for Making 
a limited number of more or less Comple, 
pieces without investing in high cost dig 
without highly skilled labor, and on gp, 
notice. 

The positive pattern is made by gy 
desired method, of any material capable 
withstanding several hundred pounds fy. 
drostatic pressure at about 300 F. With 1 
distortion or breakage. The surface myy 
be non-adherent to the vulcanizing mubbe 
composition. 

The mold is made of a superaging yy. 
canizable rubber composition which gq 
withstand pouring temperatures of 500 1 
600 F. for several hundred times. The com. 
position of the rubber depends on the &. 
sign. For flat* pieces, a rubber is used with 
1.30 specific gravity, 30 to 38 raw plas 
ticity on Mooney plastometer, 70 to 75 
vulcanized hardness on Shore durometer 
over 2500 p.s.i. tensile strength, over 300% 
ultimate elongation. The equivalent prop 
erties for molds with medium to heavy up. 
dercuts are 1.15 to 1.20, 20 to 24, @w 
65, over 3000, and over 500%. 

The blanks for the mold must be a 
from carefully calendared stock smooth and 
free from trapped air. A rubber disc js 
placed under the pattern and another over 
it. The discs are preheated at 120 to 140 
F. for 15 to 30 min. to increase their plas 
ticity. This two-piece casing is then wil 
canized over the pattern in a plunger type 
mold preheated to 300 F. by steam or elec. 
tricity; this temperature is maintained for 
45 min. 

The match faces of the discs are heavily 
dusted with fine talc or wet evenly with 
glycerine to prevent adhesion to each other 
and to the pattern. The assembly is slipped 
into place and the pressure gradually in- 
creased to about 250 to 500 p.s.i. for 3 to 
5 min. It is then permitted to cool for 10 
min., the two pieces are pried apart, and 
the pattern removed. 

The gates and channels are cut into the 
rubber mold with a scalpel. Foundry e- 
perience applied in miniature is most help- 
ful in designing the gates and channels. 

The two halves of the mold are forced 
together, clamped and carefully centered on 
the table of a centrifugal casting apparatus, 
which is spun at 2500 r.p.m. during the 
casting. An alloy of 98 Sn, 1 Cu and 1% 
Sb has proven very satisfactory, and gives 
a dense centrifugal casting. After the metl 
cools, the pieces are stripped from the sepa- 
rated mold and finished as desired. 

Due to the elastic flexibility of this mold, 
draft is not required and undercuts ate 
possible. Porous or incomplete castings are 
usually the result of trapped air and can be 
prevented by correct venting of the rubber 
mold by drilling fine holes at critical poiats. 
In practice, 25 light sections can be 
per hr. per machine, and one operator cat 
run two machines. 

This process has been used for sevetil 
years to make light instrument castings with 
smooth surfaces in large and small quat- 
tities. The cost is low, and only a singt 
positive pattern is required to make adj 
number of rubber molds. The process 5 
not adaptable on castings requiring highly 
accurate tolerances and complete freedom 
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Basifrit, the original quick setting magnesite, sets in a fraction of the 
time required for burning in the conventional magnesite-and-slag bottom. 
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—on regular maintenance problems, as 
well as in emergencies. It is his primary 


duty to help you use the right refractory 


Hearth failure impairs steady open 
hearth steel production. Don’t wait for 


it to call in the “doctor”. 
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HANNA BUILDING 


‘| BASIC REFRACTORIES, INCORPORATED Gécctend 75, Ohio 
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from distortion, but it should prove helpfy 
to the purpose in hand, namely mj: 

scale models for plant layout PUFposes jg 
moderate quantities with a low Overall cog 


—Paul Lupke, Jr. Mech. Engrg., Vol. @ 
June 1945, pp. 385-386, Pa 


Feeding of Castings 


Condensed from 
"Foundry Trade Journal” 


Feed gates are frequently provided jy 
molds to compensate for the contraction of 
the metal as it cools. In many cases jp. 
volving cylindrical castings, such as lines 
and compressor bodies, a feeding head j, 
placed over the entire top flange, and 
usually tapered to give sufficient mass 
ensure that the metal in it will remain flyjid 
until the casting proper is completely se 

In the same way, feeding heads may ly 
placed over heavy sections, such as boss 
and large flanges, the casting being gate 
in the lighter sections. It has been possible 
to keep the iron fluid for a longer period 
than usual by using a feeding flux on th 
risers. 

In the case of light sections castings, pro. 
vided there are no abnormally heavy boss 
in the design, the best results are usually 
obtained without risers, the gates being » 
arranged that the mold is filled with meu 
smoothly. The term “riser” should not bk 
confused with so-called “feeding” risers 
designed to supply liquid metal to counter. 
act liquid shrinkage, which are better de. 
scribed as “feeding heads.” This term is 
used to include all types of liquid shrinkage 
risers which are designed to allow an ample 
supply of liquid metal to enter the castings 
before complete solidification. 

To obtain sound castings on certain 
aluminum alloys, extensive feeding heads 
are required. The metal in the feeding head 
usually consists of the coldest metal, and, 
in addition, the surface of the feeder heads 
are usually exposed to the atmosphere— 
hence, it is subject to the quickest cooling 
Therefore, it is essential to retain the meul 
in feeder heads as long as possible. 

This can be accomplished most effectively, 
simply and cheaply by applying a fairly 
heavy layer of insulating coating to th 
runner and risers of sand molds. There are 
many and various coatings recommended 
for this purpose. A well-known proprietary 
coating can either be sprayed or laid on by 
a brush and then skin-dried by applying « 
torch. 

Both green-sand and dry-sand molds arte 
employed for phosphor bronze with a con- 
tent in alloy of usually copper and tin with 
varying quantities of phosphorus (from 
0.01 up to 1.5%). The higher the phos 
phorus content, the more penetrative the 
metal will be. 

The gating is generally carried out either 
near the top of the castings or sometimes 


* poured from the bottom, using a downgate. 


It is general practice that pouring tem- 
peratures vary from 970 to 1100 C. (178 
to 2010 F.), as a high phosphorus content 
enables the use of a very much lower tem 
perature than a low phosphorus alloy. 
Risers or feeder heads are frequently ut 
necessary, particularly with small castings, 
and will increase the tendency for a more 
open grained casting, and consequently 
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A FEW FACTS ABOUT 
CORHART PRODUCTS 
Electrocast Refractories are 
sh-duty products manufactured by 
geting selected and controlled refrac- 
batches in electric furnaces, and 
asting the molten material into molds. 
ifer careful annealing, the finished 
apes are ready for shipment. Dense, 
pigh-melting refractories, they are es- 
ially designed for resistance to cor- 
sosive action. 
PRODUCTS 
(ORHART STANDARD ELECTROCAST is @ 
jigh-aluminous refractory. 
(ORHART ZED ELECTROCAST is Zirconia- 
pearing. 
LAST is a high-temper- 
ess cslvseeeny a : deg undead 


flectrocast which has been ground and crushed, 
fopecially designed for ramming. Furnished dry. 
(ORHART MORTAR is a high-quality cement 
je laying up Electrocast, clay brick, or any 
guminous refractory. 


CHARACTERISTICS OF 
STANDARD ELECTROCAST 
POROSITY: Less than 0.5%—therefore virtually 

wo absorption. 

FUSION POINT: Cone 38 without any appre- 
gable softening below that point. 

HARDNESS: 8, Mineralogist’s scale. 

SPECIFIC GRAVITY: Blocks weigh approxi- 
mately 183 Ibs. per cu. ft. 

COEFFICIENT OF EXPANSION: 0.000006 
between room temperature and 900° C. 

SPECIFIC HEAT: 0.25 cal. per gm. per °C, at 
geo° C. 

THERMAL CONDUCTIVITY: 25 BTU per sq. 
ft. per hour for gradient of 1°F. per inch. 
COMPOSITION: Standard Electrocast is of an 
duminous crystalline nature. 

CORROSION: Because of low porosity and 
inherent chemical make-up, Corhart products 
ae highly resistant to corrosive action. 


APPLICATIONS 


Most heat processes present spots where a better 
tefractory material is needed in order to provide 
a balanced unit and reduce the expense of re- 
peated repairs. It is for such places of severe 
sevice that we invite inquiries regarding Corhart 
Products as the fortifying agents to provide the 
refractory ‘“‘balance’’ desired. 

The following is a partial list of applications 
for which Corhart Products are suggested: 
ELECTROLYTIC CELLS — for production of 
Magnesium and other light metals. 

SILICATE OF SODA FURNACES — sidewalls, 
bottoms, and breastwalls. 

HEARTHS AND SMELTERS — for non-ferrous 
metals, 

ALKALI AND BORAX MELTING FURNACES 
~ fast-eroding portions. 

GLASS FURNACES — the entire installation of 
flux walls and bottoms, breastwalls, ports, tuck- 
sones, forehearths, recuperators, etc. 
RECUPERATORS—tile, headers, separators, etc. 


ENAMEL FRIT FURNACES — flux walls and 
om. 

BRASS FURNACES — metal contact lining. 

ELECTRIC FURNACES — linings for rocking 

ype, and rammed linings of Electroplast for 

this and other types. 


BOILERS — clinker line. 


STOCK SHAPES AND SPECIALS 


Standard and Zed Electrocast are made in stock 
P and in many special shapes. The weight 
@ individual pieces may run to 3500 pounds. 
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IF YOU NEED 


A BETTER 
EFRACTORY-= 


@ Corhart Electrocast Refractories are high-duty products 








which have proved considerably more effective than con- 
ventional refractories in certain severe services. If your 
processes contain spots where a better refractory is needed 
to provide a balanced unit and to reduce frequent repairs, 
Corhart Electrocast Refractories may possibly be the answer. 
The brief outline at the left gives some of the basic facts 
about our products. Further information will be gladly 


sent you on request. 


Corhart Refractories Company, Incorporated, Sixteenth 


and Lee Streets, Louisville 10, Kentucky. 


“Corhart” is a trade-mark, registered U.S. Patent Office. 
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+ aif Typical ROTOBLAST cleaned castings, 


forgings, stampings, heat-tfeated | 


° ports, etc., have fine uniform finish 
—free from scale and sand. 


| 2 ROTOBLAST 


CLEANS FAST! 


MORE CASTINGS — BETTER 
CASTINGS—when blast cleaned 
by Pangborn equipment. 


At Lynchburg Foundry, Lynch- 
burg, Va., more than 100 tons of 
exacting work is blast cleaned 
daily in two ROTOBLAST* Bar- 
rels and one AIRBLAST Room. 


The complete story is graphically 
told and illustrated in the new 
Summer issue of “IMPACT” — 
Pangborn’s Magazine of Blast 
Cleaning. Write for your copy 
today. 


*Trade mark of Pangborn Corporation 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD. 
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more porosity. Frequently runner 
are used, and their use is certainly » 
recommended in the case of larger cag: 
It is the practice in some foundries to 
the opening of the runner with a thin sq 
of copper. 
—J. G. Nisbet, Foundry Trade } 
Vol. 75, Apr. 12, 1945, pp. 293..." 
Apr. 19, 1945, pp. 39.2" 


Boron in Malleable tron 
Condensed from “The Foundry" 


An extensive study has shown that boron, 
when properly used in the manufacture of 
malleable iron castings, reduces annealing 
time and lessens the need for re-annealj 
The Molybdenum Corp. of America hy 
developed a very soluble ferroboron whid 
goes into solution readily at casting tempe. 
atures. Percentages of 0.001 to 0.003 ap 
found to give best results. 

Where a foundry catches its iron in small 
shank ladles direct from the furnace it js 
almost impossible to get consistent resuls 
with such small amounts of boron, when 
added to the ladle. But one can add it d. 
rect to the air furnace, clearing several spots 
of slag from the surface of the molten meu! 
and adding the ferroboron a half hour be. 
fore the tap. The flame should be shut of 
for a few moments. Rabble the bath with 
rods for even distribution. 

For cupola iron, add the boron to th 
charge, though this is more expensive and 
less accurate than adding to the stream d- 
rectly. Where duplexing metal, some com- 
panies have an automatic method of add. 
ing weighted increments to the stream leay- 
ing the cupola, being insured of uniform 
results. With the electric furnace the fer. 
roboron is added to the furnace directly 
or to the ladles. 

Where bull ladles are used in excess of 
100 tons, the boron can be added to each 
ladle, adding when the ladle is a quarter 
full. Within the usual range of 0.001 to 
0.003% the amount of boron carried in 
malleable iron varies, depending on scrap 
conditions where varying amounts of chro- 
mium exist, on the type of melting used 
and on the final analysis of the malleable 
iron. 

Many say that boron should be used in 
malleable iron mainly as a safety-first agent 
to insure proper annealing in the presence 
of much chromium. In the boron-treated 
iron structure, the graphite always is finer 
and more evenly distributed. 

Reduction in annealing time because of 
boron is not a constant, but varies from 
plant to plant, but a cycle can be worked 
out for every case. Returns play an impor- 
tant part in figuring boron additions because 
undoubtedly some residual boron will occur 
on remelt. In one case, a plant used 4 
much as 0.005% boron, but as soon as fe- 
turns containing boron began coming into 
the circuit they reduced the boron 
0.002% total. 

Accuracy determination is a most impot- 
tant point with boron. The quinializarin 
and tumeric methods are satisfactory. Also, 
a spectrographic method is good for check 
purposes, a boron standard being available 
at the Bureau of Standards. 


—N. F. Tisdale. Foundry, Vol. 73, 
Apr. 1945, pp. 107, 222. 
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Whether it’s directing artillery fire, or turning 
out non-ferrous alloy ingot to definite and 


rigid specifications—control is the thing. 


Rapid Analysis made while the alloy is 
still in the furnace enables us to make nec- 
essary adjustments in its composition, so 
the ingot, when cast, will be axactly what 


your order calls for. 


If your products use or can use non- 
ferrous alloy ingot, remember us as a com- 
pletely dependable source with which to 


do business. 


MICHIGAN SMELTING 
& REFINING 


Diviston of 


BOHN ALUMINUM & BRASS CORPORATION 


General Offices: Lafayette Buiding ¢ Detroit 26, Mich 


NON-FERROUS SCRAP ME® 
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Welding and Brazing Techniques 


Condensed from a Paper of the 
Electrochemical Society 


One of the requirements of the various 
glass-to-glass and glass-to-metal seals, and 
metal-to-metal brazed or welded joints found 
in an electronic tube is that these joints be 
vacuum-tight. To achieve this, all parts are 
rigidly cleaned and degreased immediately 
prior to processing, and to maintain clean- 
liness and prevent oxidation, brazing is 
usually done in a hydrogen atmosphere. 

Brazing alloys containing zinc, cadmium, 
lead, or other high-vapor-pressure metal 
constituents are not permitted in vacuum 
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joints operating at high temperature, and it 
frequently occurs that insufficient alloys are 
available that melt in the desired range, so 
that subsequent brazings will not remelt the 
first. 

To circumvent this limitation, the indus- 
try has developed the brazing bottle. This 
is basically a bell-jar open to the air at the 
bottom. Hydrogen is introduced into the 
top, and the work is heated with an incan- 
descent circular tungsten coil. Joints in the 
plane of the coil can be easily brazed, while 





joints above and below the coil remain tq 
cool to re-melt. 

Another recent brazing development },., 
ing used successfully is incandescent carbo 
brazing, in which the parts to be braze 
are clamped between the electrodes of ; 
standard, high-power resistance welder. The 
electrode tips, which are carbon or Staphite, 
are heated to incandescence by passage of ; 
pulsating current of several thousand ap. 
peres. 

Fluxes cannot usually be used in vacuum 
tube work, since, in addition to many fluxg 
being volatile, most are corrosive, and it js 
difficult, and in some casey impossible, » 
completely remove the flux after brazing 
In some cases they are used, but with th 
utmost discretion and care. 

Following are some of the commonly use 
brazing metals and alloys: Copper: The 
most widely used material for brazing fe. 
rous parts. Silver: Used when a melting 
point somewhat below that of copper is de. 
sired. Nickel: Pure nickel is extensively 
used. It wets tungsten and molybdenum 
excellently. Platinum: Used in place of 
nickel when operating temperatures are such 
that nickel might remelt. 

Copper-silver: Commonly used. Thes 
alloys have low melting points and flow 
well. Phospborus-copper: Limited to cop 
per-to-copper brazing. Copper-silver-tin and 
indium-silver-tin: These alloys have not 
been investigated fully and are not much 
used. With more than 10% Sn they are 
not workable. Copper-nickel: Completely 
miscible in all proportions. Used when 
melting points between those of copper and 
nickel are required. Higher nickel content 
alloys of the series wet tungsten. 

Gold alloyed with copper, silver, nickel 
and indium: Of this series, gold-silver- 
copper alloys are very useful. They contain 
no high-vapor-pressure constituents, afe 
readily available from jewelers’ supply 
houses, and have excellent working and 
wetting properties. Platinum alloys with 
nickel, silver and copper: Platinum and 
nickel form a continuous series of solid 
solutions, which wet tungsten, as does also 
so-called “platinum-solder” of 73 Ag, 27%. 


Welded Assemblies 


Certain sub-assemblies in the tubes are 
often brazed, but more frequently welded. 
These assemblies are usually of tantalum, 
molybdenum, and tungsten. 

Early welding literature describes thes 
metals as forming good welds. This was in 
the laboratory only. In practice, they weft 
riveted. It was later found that platinum o 
nickel foil placed between the welding sut- 
faces made an acceptable “weld”. In the 
past two years a technique for making 4 
satisfactory true weld has been developed. 
It involves high currents and extremely 
short times of 0.01 to 0.001 sec. 
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§1X ANNEALING KILNS 
RED WITH PULVERIZED COAL 


SECONDARY AIR FAN 


BUILDING WALL SECONDARY AiR LINE STACK 
Yells hdi tii tilt isilddddddfeddi lid iiss tihhabt iit thte yh s/h tilittty WL UL Lea 


PULVER' ZER——— 
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EXHAUSTER 1 
XS 
J 
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4OT AIR TO PULVERIZER 





»» by a SINGLE 
BsW PULVERIZER 


The economical operation of a B&W Direct-Firing 
Pulverized-Coal Circulating System on five other kilns in the 
same plant proved the wisdom of firing these SIX kilns also 
with pulverized coal, using the circulating system. 

Only ONE pulverizer is needed with this system be- 
cause B&W Pulverizers are built to stay on the job and to 
pulverize their rated capacity in coal to the fineness neces- 
sary for the specific purposes. 

With the B&W Direct-Firing Circulating System, space 
is efficiently used and interference with product-handling 
operations is avoided, since the pulverizer is placed where 
convenient and the pulverized-coal circulating line is looped 
overhead around the furnaces served. Complete flexibility 
in multi-furnace operation is obtained because as many 
take-offs to burners are’ provided as may be necessary and 





the burners may be turned on and off as desired. Kiln tem- * 
peratures are controlled with the same ease, and by methods Buy 
similar to those used with gas and oil firing. “Op, 
For further details on pulverized-coal firing of metal- aot 
lurgical furnaces, write for a copy of B&W Bulletin 3-333. Be. ! 





THE BABCOCK & WILCOX CO. 
85 LIBERTY STREET NEW YORK 6, N. Y. 
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G, PROD 
— SERVICE 


BUILT INTO 99 


i POWER PRESSES 






“Standard” 3B Power 
Press with Friction Roll 
Feed at side of bed. 


Furnished in crank or knuckle ys 
styles with direct or back geared 

drive. May be equipped with 

dial or friction roll feeds. Ca- 

pacities to 400 tons. 


oe Write for Catalog 





___ STANDARD MACHINERY COMPANY 
__. 1542 Elmwood Ave., Providence 7,R. 1. 
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Most tubes contain some glass parts, Ty 
limits exhausting temperature to abour 4 
C., and also introduces the requirem 
no brazing alloy melt below 400 C. On the 
other hand, it is usually desired, ig tube 
assembly, to braze close to the glass Withoy 
melting it. The upper temperature fig: 
for this requirement is about 500 C. Unfy. 
tunately, no satisfactory alloy with a mej 
point in the 400 to 500 C. range is ayy 
able. Development of such an alloy woyy 
be a boon to the tube designer. 

Other unsolved problems are methods gf 
joining magnesium and aluminum to Stee 
copper, nickel, etc., in order to make yy 
of these light metals in electron tuby 
practical. 

Scoot 34S, Preprint No. 81-28 toe 


Working with Stainless Steel 
Condensed from “Steel Processing” 


Due to difference in characteristics be. 
tween stainless and mild steels, machining 
practices vary. Ferritic stainless steels are 
the easiest to machine, martensitic are ner, 
and austenitic steels are somewhat more 
difficult. 

The tools used should be ground as sharp 
and smooth as possible. They should be 
stoned after grinding. Lip rake should bk 
15 to 20°, with side rake of 5 to 10° for 
turning tools, and side clearance of 5 to 10°. 
Use slow speed except for free machining 
of 18-8 stainless and 12% Cr, in which cae 
speeds of 70 to 80% of those used for mild 
steels may be used. Take a heavy cut and 
keep cutting. 

Stainless steels in their softest condition 
are not the easiest to cut. For many pur 
poses a hardness of 200-240 Brinell will 
provide better machining qualities than the 
dead soft condition. 

Milling presents no difficulties. A speed 
of 50 to 60 linear ft. per min. is suitable 
for average cuts, and 70 ft. per min. for 
light cuts. For drilling, use high-speed 
drills, preferably those with short twists. 
The tool should be rigid and as short as 
permissible for the particular job to avoid 
springing. Speed should be half of tha 
used for corresponding mild steel. For 
drilling deep holes, the use of a cutting 
compound is advised. 

For tapping, use only the best grade of 
taps. Taps such as are used for dead soft 
brass, with slightly more taper and having 
two or three full teeth, will be satisfactory. 
For sawing, use high-speed steel hack saw 
blades. Those with a wavy set give best 
results. About 32 teeth per in. is right for 
light gage, with coarser teeth for heavy 
gage. 

Stainless steels require a shear with a 
capacity four or five gages heavier than used 
for mild steels. They should be ground 
with lip clearance as great as can be maif 
tained without chipping. Blades should be 
of high-speed steel. 

In deep drawing, a 40% reduction can 
be made with 18-8 stainless steel before 
annealing is necessary. Various factors affect 
the drawing operation; thus, 40% reduction 
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to help you choose the 
right seam welder for the job 


THIS 24 page booklet fully describes 3 of Sciaky’s new 
180 KVA seam welders. Included is much general 
information, tooling data and application suggestions. 
Seam welding can produce pressure-tight lap joints or 
aseries of closely spaced spot welds at great speed. The 
booklet is designed to help you fit this fast, modern 
fabricating method into your production problems. 





Sciaky machines are built with the stamina of a machine 
tool. . . to stand up under day in and out operation. r 
Control is entirely electronic and the welder is a com- 
plete, self contained unit. 


Sciaky Bros. 
4915 W. 67th St. 


Chicago 38, Ill. 


Just fill in and mail the coupon for your copy of bulle- 
Yes, please send your bulletin No. 113-A, describing the new Sciaky 
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SCAIFLUX 
lash Tite yr 


AN ADHESIVE LIQUID AT LOW TEMPERATURES 


ACTIVE AT TEMPERATURES FROM 900°F. TO 1650°F 


tel, Bisle) i te}) i 4: 


Send Fur Desergptire Tet 


We will gladly 


g 


GM 


send you full 
descriptive and 
application data 


on SCAIFLUX. 


SCAIFE COMPANY 


Founded 1802 


OAKMONT (Pittsburgh District), Penna. 


should not be considered standard for ergy 
case. Forming tools rated at definite 

for mild steel are suitable for stai 

four or five gages lighter. Draw 
should be used, and sufficient 
should be applied to prevent wri 
Dies should be designed for a spri 
allowance of two or three times 

for mild steel. The die must be 
finished. 

Stainless steel cannot be spun ig 
operation to the same depth attai 
softened metals, and more freq 
nealing will be required before the 
form is attained. It is desirable that spi 
is carried out in such a manner that 
is subjected to tensile stresses. A 
steels require reduction of speed to 
4 to %4 that used for copper or other 
metals. 

Grinding depends upon the nature of 
job. For coarse grinding, speeds of 5 
6000 linear ft. per min. are cu 
For finer grinding, speeds up to 7000 jj 
ft. per min. may be used. Polishing is 
with fabric wheels, using fine abrasiy 
Wheel speeds should be 7000 to 
linear ft. per min. Buffing is done 
special abrasive compounds prepared 
pecially for stainless steels. Wheel 
are 9000 to 12000 linear ft. per min. © 


—Paul F. Voigt. Steel Processing, Vol, 
May 1945, pp. 


Vapor Degreasing 
Condensed from “Die Casting” 


Complete oil or grease removal from 
metallic objects is possible only in the vapar 
phase: When an oily piece of metal is im 
mersed in an organic solvent, the oil is 
dislodged solely by solvent action. After 
the piece is withdrawn from the bath a 
thin film of oil will remain on the metal 
surface, due to the subsequent evaporation 
of the slightly oil-contaminated solvent. 

If the work is supported in the controlled 
vapors of a solvent, such as trichlorethyleng, 
generated from a liquid bath, only pufe 
solvent vapors will impinge on the oily 
surfaces because the boiling point of the 
lightest oily fractions of commercial lubr- 
cants and greases are well above the boiling 
point of trichlorethylene. Thus, a continuous 
oil-free degreasing medium is available. 

The cold work surfaces introduced into 
the solvent vapor column some 100 F. be 
low the temperatures of the vapors makes 
for easy condensation. ‘The principle of 
the modern degreasing machine is esset 
tially the same as the original, where @ 
barrel-shaped galvanized iron container was 
equipped with steam coils in the bottom and 
entirely submerged in the degreasing sok 
vent. Upon application of heat, a vapor 
column of solvent was generated, the height 
of which was governed by a series of watet 
cooled condenser pipes mounted inside the 
periphery of the container, several inches 
below its top edge. 

The four most common chlorinated hy- 
drocarbon solvents are carbon tetrachloride, 
trichlorethylene, perchlorethylene, and ethy- 


(Continued on page 512) 
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a 
° The cope of the mold has been described as the 
‘ place into which the foundry pours all its troubles. 
| Yet this is an expensive place to pour metal 
eo 
H troubles that can be eliminated by controlling the 
i} ° 
| metal used. 
< 7 
. ° 
| ; That’s one hazard you will not need to “cope” 
‘ +. 
with, when you use Smelters laboratory-controlled 
‘. . ae . 
|: Aluminum Alloy Ingot to eliminate, in advance, 
| 
bs ° many of the defects which result from metal of 
. unknown composition. 
|. 
{ 7 
. e 
LUMINUM RESEARCH INSTITUTE 
. r e 
it 111 West Washington Street, Chicago 2, Illinois 
| : s 
| es: R. Lavin & Sons, Inc. Aluminum and 
aot e terete: oo reg Rresiap ey Chicago 23, Illinois Magnesium, Inc. 
Dw Ritiatieeny The National Smelting Co. Sandusky, Ohio 
, ° New York City 5 and Branches Cleveland 5, Ohio The American Metal Company, ld 
, Niagara Falls Smelting & New York City 6 
| General Smelting Company Refining Corp. : 
Philadelphia 34, Pennsylvania Buffalo 17, New York Apes Snohing Ke. 
Chicago 12, Illinois 
x Sonken-Galamb 
Samuel Greenfield Co., Inc. , eRe * Berg Metals Corporation 
Buffalo 12, New York Kansas City 18, Konsos Los Angeles 11, California 
William F. Jobbins, Inc. U. S. Reduction Co. The Cleveland Electro Metals Co 
Aurora, Illinois East Chicago, Indiana Cleveland 13, Ohio 
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Every Mederu Shop Heeds 
A HYDRAULIC PRESS 


Any new equipment bought today should be selected with 
two thoughts in mind... its value in meeting production 
needs now, and meeting competitive conditions tomorrow. 
When you're thinking along those lines, you're bound to 
find situations where a hydraulic press is the logical answer. 
There are dozens of jobs around the shop that presses can do 
faster, better, and cheaper. Often an entire series of expensive, 
time-consuming operations can be eliminated by one trip 
through a press. Presses have helped work a lot of the miracles 
in wartime production, and they are excellent insurance against 
the future when profits will depend on production savings. 
Baldwin engineers have built hundreds of different presses, 
to meet all kinds of needs. This experience is available to help 
you solve your particular problem. The Baldwin Locomotive 
Works, Baldwin Southwark Division, Philadelphia 42, Pa.,U.S.A. 
Offices: Philadelphia, New York, Chicago, Washington, 
Boston, Cleveland, St. Louis, San Francisco, Houston, 
Pittsburgh, Detroit. 
Hydraulic presses, Testing equipment, Steel forgings and 
castings, Diesel-electric locomotives, Diesel engines, 
plate fabrication, Rolled steel rings, Bronze castings, Heavy 


machine work, Crane wheels, Bending rolls, Plate planers, 
Babbitt metal, Alloy iron castings, Briquetting presses. 


45 


750 TON STRAIGHTENING PRESS 


BALDWIN 


HYDRAULIC PRESSES 
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at 1100°F 


into air 


quenched to 400°F 


Every section of every length follows precisely the 
same path—for the same time-temperature treatment. 


Time-under-heat is reduced from hours to minutes—and 
minutes to seconds. (In the job illustrated, no section 
of metal lingers in either unit for more than 80 seconds.) 
Different sizes and shapes of stock may be handled—by 
simple adjustment of rod-speed and firing-rate, or both. 
(In the units above, %” to 14” dia. stock is processed.) 


® more about “single-file non-stop heat treatment” 


harden & draw on the run 


with gas firing — in 
only 100 inches of furnace 
and 4 inches of spray quench 


If you can transfer heat into the product fast enough, 
you can achieve surprising results on the production line. 
Take the case of a western pre-heat-treated stock mill. 

By packing enormous heat releases into small spaces, 
Selas was able, with certain sizes and steels at least, to 
harden and draw on the run. In the pilot plant shown, 1” 
rod is uniformly heated to 1650°, quenched to 400°, and 
reheated to 1100°, all during continuous movement at 40 
inches per minute through a scant 100 inches of furnace. 
Length follows length, end after end, for smooth non-stop 
production to the tune of 525 lbs. of steel per hour. 

In the combustion cell which does the hardening job, no 
less than 32 all-ceramic radiant-cup burners vent the full 
wrath of 1500 cubic feet of gas per hour in a “hell-hoie” 
only 37 inches long by 6 inches across. That's liberating 
heat at the rate of two million BTU per hour per cubic foot 
of internal cell volume. Cell wall temperatures up to 
2850° are developed—only 3 inches from the traveling 
rod—and in a complete sleeve around it. 

Investigate the metallurgy of speed-heating with your 
production —perhaps it, too, can be heat treated on the run. 











SELAS CORPORATION OF AMERICA PHILA 34 PA 


GD , ELAS. co AND MANUFACTURING GAS ENGINEERS 
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lene dichloride. The second and third, jg 
stabilized form, are the two ou ’ 
solvents. Consumption of trichlor 

in degreasing exceeds 100,000,000 Ib. a. 
nually. 

It behooves users of vapor degreasing gi. 
vents working with die casting meth» 
purchase solvents that have been stabiligg 
against the deleterious effect which gj 
follow from exposure to unoxidized alum). 
num chips. 

The four principal types of degresge 
machines are: Straight vapor i 
vapor-slush types, vapor-spray-vapor pe, 
and immersion type (liquid-vapor), Ty 
third type is particularly effective, sng 
the impinging action of solvent liquid frog 
spray nozzles results in complete dislodge. 
ment of extraneous deposits by solvent anf 
mechanical action. 

In the common degreaser, oil contingy 
to accumulate and a common method gf 
determination of the oil concentration jg 
the bath is by svecific gravity tests. Thy 
the average lubricating oil has a speck 
gravity of 0.9 as against 1.45 for stabiling 
trichlorethylene. There are tables whid 
show the gravity where oil content rangy 
from 0 to 100%. 

It must be remembered that all organy 
solvents are toxic, and the usual precautiog 
must be taken from a health standpoig 
with degreasers. 


—J. M. Payne. Die Casting, Vol. 3, Jan. 196 
pp. 67-69, 71-73; Mar. 1945, pp. 67-68, 
May 1945, pp. 73-74% 















Gas Furnaces for Interrupted Quen 
Condensed from “Metal Progress” 


The very thorough analysis that hase 
cently been given the quenching phase d 
the heat treatment of steel has createds 
decided interest in what is referred os 
“interrupted quenching.” Basically, ths 
consists of quenching into a medium maip- 
tained at a temperature considerably high 
than the 75 to 150 F. range in the usw 
oil, water, brine or air quench. Interrupted 
quenching, combined with the recent a- 
vances in the knowledge about the relation- 
ships between alloying and hardenabilin, 
is a primary contribution to the art of im 
proving physical properties, preventing it 
ternal strains from quenching, and reducing 
distortion. 

It is worthy of emphasis that the ste 
must be heated to and held at a temperature 
above its upper critical long enough 
transform and diffuse it into an austenite 
structure as homogeneous as practically po 
sible. For proper and uniform response 
any rapid cooling, the austenite must i 
uniform. 

The time required for the transformatioe 
of austenite to start, and to be completes 
is dependent upon the analysis of the st 
and the temperature at which the steel 8 
held, provided, of course, this temperatut j 


- = aos i eos | ms re oe 


ry Fa ee 


is below the critical. These transformatio 
times at constant sub-critical temperatut 
are plotted in the well-known S-curves. 
In normal quenching in the usual m 
diums, the temperature of the steel § - 
dropped from above the critical to slight) 
above room temperature as rapidly as po 
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The conservation of carbide tools 
through proper handling and cor- 
rect usage is essential not only in 
war time but at any time for best 
in} production results and low oper- 
30 ating costs. 


These Firthite field service posters 
ne} Will hel ind lant 

oe elp remind your plant oper- 
10} ators in simple, easy-to-take, under- 
— standable manner, of the right way 
e 0 

t be 





to make carbide tools do their 
utmost. 


i}  Fillin and mail the coupon for your 
om set of these free, 17’ x 22”, four- 
| is color posters. 


: ie 25:145-Sterting 


eeoeeeesereereeereeeee ee ee easeeees 
@ 
FIRTH-STERLING STEEL CO., Dept. MA—McKeesport, Pa. 


Please send us without obligation on our part____sets of Firthite 
Field Service Posters which we wish to display in our plant shops. 


STEEL COMPANY 
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NEW FORMULATIONS 

FOR FASTER 

CLEANING ~ 
w, 


| / ost-war products 


will be better and better looking due 






to the knowledge we have all gained 


during war production. ANODEX, 


METEX, or METALEX metal cleaners 
that have been painstakingly devel- 
oped for specific cleaning problems 


will be used for speeded up, more 





positive cleaning of electrical appli- 





ances, automobiles, die cast materials 





and other post-war products in cur- 






rent demand. Write today for the 


special data sheet compiled on the 


compound best suited to your specific 


metal cleaning problem. 








WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 
Deraoit cuIicaco CLEVELAND $1. tours TORONTO—CAN. 
Udyhte Corp. Udybte Corp. Udylite Corp heteke, Clerk Industriel 
Wegres Bros Gee A Stytt Ma. Co. McGeen Chem. Co. Incerporeted Swepkes Co. 


NEW YORK 
Udylre Corp. 
(ht Cory? 











514 








sible. Under these conditions the Curve 
representing times and temperatures b 
the beginning of transformation are §, 
placed to the right and downward fn 
their location in the S-curve for isotherms 
transformation. 

During a rapid, direct quench in Oil the 
outer surface cools faster than the core. Thy 
outer surface reaches the Ms point defore 
the inside, which still contains considerable 
austenite. When this transforms late » 
increases in volume, often resulting in gp 
face cracks and perhaps breakage. 

To avoid some of this trouble, thing 
methods of interrupted quenching are bg 
used. They are briefly: Austempering, jy. 
thermal Quench, and Martempering, 

Oil cannot be considered for interrupgy 
quenching because the quench temperaturg 
are in excess of or in too close Proximiry 
to their flash point. Molten salt has bee 
found to have sufficiently low viscosity, anj 
the ability to absorb heat at a rapid enough 
rate to serve for this purpose. It has there. 
fore become the most commonly selec 
medium. Agitation of the salt bath is ng 
necessary except for relatively high tag 
of production in small baths, or if pars 
are to be quenched in dense masses. 

“Controlled gas atmosphere quenching” 
which consists of rapid cooling in a pe. 
pared gaseous atmosphere vigorously ci. 
culated in large volume, may in the futur 
be used for interrupted quenching of this 
and medium sections. Development ani 
research to date indicate that this metho 
is feasible and offers many potential ad. 
vantages. 

For positive insurance against quent 
bath difficulties, a controlled atmospher 
type of heating furnace is the best choice. 
Parts should be well cleaned before being 
charged into the furnace. The composition 
of the atmosphere to be used in the furnace 
will depend upon the analysis of the steek 
to be processed. 


—A. H. Koch. Metal Progren, 
Vol. 47, May 1945, pp. 921.98. 


Spheroidizing Cycles 
Condensed from “The Iron Age” 


By correlating a series of tests, the prope 
temperatures for spheroidizing six types 0 
steels have been determined. Data wer 
compiled from 234 charges, and result 
condensed for furnace operators. 

The furnace installation consists of si 
bases and three furnaces which can be oper 


| ated independently. This equipment wil 


anneal and spheroidize rods and wire coil 
ranging in analysis from C1010 to SAE 
2330, NE8640, A4037, and other alloy 
aircraft steels. 

Each charge is permitted to come up © 
the proper temperature, soak for the nec 
sary time, then the furnace is removed © 
another base. An insulated cooling covers 
lowered over the charge as soon as 
furnace is removed. 

Determination of material softness, # 
cording to percentage of total spheroidia 
tion, is a difficult point of comparison 
involves preparation of samples for mace 
scopic study. Results of study are used as? 
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Quench Table, e¢ ui 
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quickly and clean 

os well as bevel, sp 
con be Hi-Frequency hardened by the speedy . 
contour method, leaving a tough tooth core, with- New ATF Precision 


out gear distortion. pi 
The ATF Hi-Frequency Converter hardening Induction Heater 


nethod lends itself efficiently to all manner of 






7 























parts and shapes whether stampings, tubes, rods, Many jobs in your plant . 
etc, and surfaces can be heated internally or can be done with one Braze by Induction 
eternally by progressively feeding the work ATF Converter! Heat-Treat by Induction 


through the heating coil and then the quench 
apparatus. ATF automatic timing controls not only BRAZING — SILVER-SOLDERING ... ATF Induction Heaters 
nake this possible, but they minutely control the | have accomplished splendid brazing results in many industries 


depth of hardness as well. Scale and discolora- § because ATF Converters using Silver Alloys, make possible the 
ion are reduced to a minimum, thus lowering bonding together of ferrous, non-ferrous and non-matched metals 
deaning costs. Smoother finish is possible because in a variety of shapes and sizes. ATF Hi-Frequency creates the 


of the resultant improvement in surface grain almost instantaneous heat necessary to give a smooth flow of 
wructure. Lower priced steels can frequently be = Silver Alloy and the resultant strong, clean joint rarely requires 
wed when utilizing ATF Hi-Frequency Converter. _ additional finishing. 


learn more about this sturdily 
built electronic instrument 


ici” A\merican Type Founders 


ond effort! 


ae Vudustrial Products Déiuéséon +\NDUCTION HEATING 


TODAY! 3906 HUDSON BOULEVARD e UNION CITY © NEW JERSEY 














American Type Founders Industrial Products Division: 


Without obligation, send me complete information about the application of your 
Hi-Frequency Induction Heating Unit to 


[) Melting (|) Hardening [) Brazing [) Annealing (Soldering 
(- Ferrous Metals () Non-Ferrous Metals 


(J Have an Engineer survey our plant 








Street Address............. 























STEADIER 
AND FASTER 
PRODUCTION 


OF 


HEAT TREATED PARTS 
GAINED BY MORE 
RAPID COOLING 


OF THE 


QUENCHING BATH 


U.S. Patent Nes. 2,296,946. 
2,321,933. Re-Issue No. 22,553. 
Other Patents Pending. 


@ In a certain plant, heat treating equipment planned to 
complete five units in a given time period was unable to 
produce better than three until the NIAGARA AERO 
HEAT EXCHANGER was installed to cool and control the 
quenching bath temperature. 

This increased production was the result of the extra 
capacity of evaporative cooling, the principle perfectly ap- 
plied by the NIAGARA AERO HEAT EXCHANGER. 

It also gives positive control of temperature which im- 
proves the quality of your heat treating and reduces rejec- 
tions—and it saves 95% of cooling water costs. 


Write for illustrated Bulletin No. 96 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 


DEPT. MA-85, 6 E. 45th St. NEW YORK 17, N. Y. 
Field Engineering Offices in Principal Cities 


HEATING @ DRYING 


NIAGARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 


INDUSTRIAL COOLING 





516 








determining factor in setting up Cycles fg 
annealing rather than the use of the grag 
structure study method. 

To make results of tests comparable, gl 
factors must be controlled. These are (2) 
material analysis, (2) rod diameter, (3) 
charge weight, (4) thermocouple locas 
(5) method of testing, and (6) methodg 
comparison of data. 

The testing method used was to der. 
mine the ultimate tensile strength in Psi, 
yield point in p.s.i., reduction of ares ig 
per cent, and per cent elongation in 2 jp 
Temperature for running the charge stare 
at 1200 F. and progressed to 1260, 132 
and 1400 F. 

The best temperature for annealing C1038 
proved to be 1330 F. Elongation and redy. 
tion in area reached the highest point x 
1320 to 1330 F. To have a reasonable 
margin of safety to accommodate the vari. 
ous heats of steels, it was decided that 1329 
F. was the proper spheroidizing tempen. 
ture. 

After completing the study of C1038 
steel, it was possible to determine within; 
very narrow temperature range the anne). 
ing temperatures for the other types of 
steels. 


—H. L. Hopkins. Iron Age, Vol. 1%, 
Apr. 19, 1945, pp. 7275, 


Machinable Chromium Deposits 


Condensed from Journal of the 
Electrodepositors’ Technical Society 


The usual engineering uses of electro 
deposited chromium depend on the vey 
high hardness of the metal, and its shaping, 
if necessary, by grinding. The necessity 
arose of applying a chromium deposit be- 
cause of its thermal properties, in such a 
position that grinding was impossible. It 
was therefore necessary to deposit chro 
mium that could be machined with a at 
ting tool, #.e., with a Vickers hardness not 
over about 400. 

The following bath, operated at the con- 
ditions stated, gives a chromium deposit 
with a Vickers hardness of about 400: 
Chromic acid (Cros), 33 oz. per gal; sul- 
phuric acid (H2SO,), 0.33 oz. per gal, 
temperature, 185 F.; current density, 185 
amp. per sq. ft. However, the low cathode 
current efficiency of 6% and _ consequent 
low plating rate of about 0.00024 in. per 
hr. which is obtained with these conditions 
is impractical. 

Increase in current density to increase 
the plating rate increases the deposit hard 
ness and accentuates nodules, etc. It was 
found that the presence in the solution of 
trivalent ions increases the cathode efficiency 
at high temperature and also permits the 
production of soft machinable chromium 
over a wider current density range. 

Trivalent iron, 2 to 4 oz. per gal.; triv- 
lent chromium, 2 to 4 oz. per gal.; or alv- 
minum ions, 2 to 3.3 oz. per gal., att 
efficacious. Trivalent chromium has the dis 
advantage that it is oxidized at the anode 
during bath operation. Aluminum is les 
effective than iron. A recommended com- 
position is chromic acid (CrOs), 33 @ 
per gal.; sulphuric acid (HeSO,), 0.33 @ 
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IMAGINE YOUR DIRTY COOLANT 
ENTERING HERE % 


pas Re APS ee 















AND 
COMING OUT 


- & 





‘ 
f one aad “ceed work swode ntove-’ 


-«-. continuously rejuvenated, 


ready for more work and more 


Microphotographs: Top shows dirt 


left on filter paper by unfiltered accurate work...ready to give 


coolant; Lower shows absence of 
dirt on filter paper after coolant 


was filtered through a BRIGGS 
ZR FILTER. you new coolant performance 


Notice the simplicity of the Briggs Z-R Series Filter for Soluble Oils, Light Oils and Kerosene. 
Nothing complicated, no tricky strainers, nothing to get out of order. IT’S ALL IN THE 
DESIGN OF THE UNIQUE Z-FOLD REFILL WHICH PROVIDES MAXIMUM FIL- 
TRATION SURFACE WITHOUT SACRIFICING FLOW RATE. Combine this unusual 
design with the fact that the material used in these refills is processed especially for coolant 
filtration . . . you have the filter that, in some cases, is able to pay for itself the first day it is 


on the job. 


Want more facts? Want to know ALL the advantages of keeping coolants clean? Want to 
know why a Briggs Z-R Filter does the job better than ordinary multi-purpose filters? 


The Briggs Distributor nearest you can give you all the facts. You’ll find Briggs Distributors 


listed in the ‘‘Filter’’ section of most classified telephone directories. Or—write direct. 
5 » £ > 


« 
> 


_ Ob FILTRATE OR ph’ 
— 


Te: 


BRIGGS CLARIFIER COMPANY ® General Offices, Washington 7, D. C. 
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UNIFORM HEATING 
working temperatures 


FAST, 
correct 





FO precise, uniform tempering 

and heat treating up to 1300°, 
you will find this MAHR Recircu- 
lating Type Cylindrical Furnace 
gives accurate results and volume 
output. No matter what the type or 
density of the charge, you are as- 
sured of uniform hardness when 
treated in this MAHR unit. Quality 
and hardness will be satisfactory, 
rejects will be at a minimum, and 
you handle a greater volume of 
work. 





























This furnace can be gas or oil 
fired and is made in 10 sizes with 
diameter of heating chamber from 
12” to 48”. Ask 
for bulletin No. 
360. Sales offices in 
principal cities. 













Diagram shows how gases are heated 
in a separate chamber, then forced 
by the fan into an alloy distributor 
top of the 


ring surrounding the 









recirculating type 
cylindrical furnace 
CONVECTION HEATED 





chamber, and through the 
charge. Regardless of whether the 
charge is compact or loose, high 
velocity and pressure assure uniform 
heating. Flow through the work 
chamber is downward. Gases are 
drawn off at the bottom for reheat- 
ing and recirculation. 


work 





MAHR FURNACES FOR EVERY HEAT TREATING NEED 


Annealing FURNACE TYPES: OTHER MAHR 
Carburizing Car Bottom EQUIPMENT | 
Baking Pit Rivet Forges 
Hardening ve H . Torches 
Forging Sialeses Sonae | 
Drawing Pot Valves 


S:ress Relief 


Smithing Forges 





FOR METAL HEATING 





1701 NORTH SECOND STREET 
MINNEAPOLIS 11, MINN., U. S. A 


MAHR MANUFACTURING CO. 


Division of Diamond Iron Works, Inc. 


| 
| 
| 
S + MANUFACTURERS | 
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per gal.; iron added as freshly Precipitays 
ferric hydroxide (Fe(OH)s:), or fertoy; 
carbonate (FeCO:), 3.3 oz. per gal; ten, 
perature 185 F. 

At 185 amp. per sq. ft. the current ef. 
ciency is about 10% and the Vickers hay. 
ness of the deposit is 444. At 370 am 
per sq..ft., the efficiency is about 12¢ 
(0.001 in. per hs.) and the hardness 528, 
The hardness can be further reduced 
heating from 1 to 24 hr. at 300 to 480F 

The above deposit with a hardness of 444 
is softened to 390 Vickers by heating 2 
hr. at 300 F. The deposit so treated cay 
be machined readily, but is brittle and tur 
like cast iron: 

Iron or aluminum are found only jig 
negligible quantities in the cathode deposi: 
and these traces are considered to resy 
from entrapped solution only. 

G. E. Gardam. J. Electrodepositors’ Tech, Sy 

Vol. 20, 1945, pp. 69.7 


Welding Tool Steels 


Condensed from “Welding Engineer’ 


Reconversion will mean that a promp 
delivery of new tools and dies will be nec. 
sary. 

Tool-steel welding is the deposition 
the metal-arc, atomic hydrogen or oxy- 
acetylene processes of the basic types @f 
tool steels such as water-hardening, off 
hardening, air-hardening and hot working 
The weld deposits have characteristics typi 
cal of the tool steels in their various classif- 
cations, and the deposited metal may k 
annealed, hardened, drawn or tempered, 

The metal-arc welding process will prob 
ably be the most widely used in reconver. 
sion. The arc welding of tool steel isa 
hardening process. The weld deposits are 
“hard-as-welded,” mo matter whether ap 
plied to hardened or annealed tool steel, 
or to mild, medium, high carbon or NE 
steels. 

If the units to which the tool-steel elec 
trodes are applied lend themselves to grind- 
ing, subsequent heat treatment will be un- 
necessary. Weld deposits of tool steel elec 
trodes can be annealed to facilitate machia- 
ing and afterwards heat treated and_tem- 
pered. 

Dies used for blanking, forming, drav- 
ing, embossing, coining, and hot and cold 
trimming can be welded. For the die and 
tool changeover period, the contours, cori- 
ers and edges of prewar dies can be welded 
to adapt them to design changes. Tool and 
die welding will permit comparatively quick 
correction of errors and will elmiminate 
in some cases the necessity for using con 
ventional inserting methods. 

Time and money may be saved by utiliz 
ing welding for the composite fabrication ot 
tools and dies which may be accomplished 
by utilizing a plain carbon or low alloy 
NE steel as a base and then applying high- 
speed, water-hardening, oil-hardening, af 
hardening, or hot working tool steel ele 
trodes along the cutting edges or over th 
working areas. 

The same principles may be applied on 
drawing and forming dies of cast structut# 
or medium carbon steel by depositing ¢ 
tain eléctrodes along sharp contours, edges 
belt mines and radii to offset the extraot 


METALS AND ALLOYS 











AU 





AEROHEAT* 1400 


1700° F. to 2100 F. 









AEROHEAT HEAT \ AEROHEAT 
30 £ TREATING \ 1000 
325° F. to SALTS a 1100°F. 


to 1850 F. 







; PRODUCT AND USABLE g 
TEMPERATURE 
RANGE 










IN3-(0) 13 ¥i ee AEROHEAT 
400 1200 


450 F. to 1300 F. to 


So wate tetae 82 


NE 
NITRIDING 
" OF H.S.S. TOOLS 





e . 
° AEROHEAT 
; WHEN PERFORMANCE COUNTS...USE A CYANAMID PRODUCT 


4 Chemical Coyporiilion 


(A Unit of American Cyanamid Company, 
30 ROCKEFELLER PLAZA . NEW YORK 20, N. Y. 
Boston, Mass.; Philadelphia, Pa.; Baltimore, Md. Charlotte, N. C.; Cleveland, Ohio; Chicago, Ill.; 
Kalamazoo, Mich.; Detroit, Mich.; St. Louis, Mo.; Azusa, Calif. *Reg. U.S. Pat. Off 
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SUB-ZERO This Kold-Hold electrical re- 
TEMPERATURES frigeration cabinet will hold 
down to MINUS 150 DE- 
GREES consistently. 

Its load chamber is only 14” 
from top to bottom—hence 


a minimum temperature gradi- 


| 
: IF YOU WANT 
| 


ent between those points. 





This assures uniformity of cold 
treatment throughout the load 
and avoids thermal shock in work parts—no checking or fractures. 





In addition, the load chamber is long enough (either 25” or 55”) so 
Gin that work parts may be laid flat instead of being processed vertically— 

r another assurance of uniformity. 

A heavy wear plate on top materially assists the operator in loading 

sal and unloading. A flat top gives him convenient working room. 

No trouble due to trapped oil in the evaporator because this unit 
includes a Serpentine evaporator, the only one that cannot short- 
circuit. 

The whole unit is built especially for industrial service—sturdy, simple 


and easy to operate. 








Write for 
Bulletin SZ 443. 





KOLD-HOLD MANUFACTURING CO. 
: 436 N. Grand Avenue 
ai ro Lansing 4, Michigan 


PA FO NT 
Ac? mA ss i ad 
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dinary wear and metal pick-up ENCOUnte| 
during drawing and forming operations 
It is often possible to apply TWO, thre 
or even four types of tool steel electro, 
to one die unit, eliminating the Use gf 
costly and sometimes unsatisfactory jing. 
Changes in design can be made during gj, 
tryouts or die changeover periods, and 
made in die manufacturing can be regis) 
—A. R. Butler. Welding Engr., Vol, 
Apr. 1945, pp. Sigs 


Carbide Cutting Program 


Condensed from 
“Production Engineering and Managemen 


Four years ago Bell Aircraft Corp. Set up 
a carbide tooling program whose functioy 
were planning, designing, procuring, appj. 
cation, and grinding. Each function ope. 
ated under a separate production hej 
Main results have been conversion, wher 
applicable, to carbide tooling, use of carbide 
fly cutters to machining hardened steel, po. 
file milling, etc.; standardization of ty 
blanks, reducing inventory of 120 styles » 
22 standard and eight special sizes aj 
standardization of grinding wheels whid 
proved suitable; and segregation of carbik 
grinding from high speed grinding, tk 
grinding room being planned and laid oy 
to handle tools on a production basis, wit 
training of grinding personnel. 

The first applications on steel millix 
used a 7-in. cutter body with two insenei 
blades made from standard lathe tools, late 
increased to four blades. The body ws 
designed massively to give fly wheel action 
This gives smooth shearing action through 
the momentum generated, the massive body 
eliminating vibration and chatter and con- 
pensating for machine irregularities. 

Using standard lathe tools, only a fev 
minutes grinding was needed to modify 
cutting angles to angles with longest cutting 
life. Inserted blades, held by a manu 
wedge, are most adaptable, being easily 
changed. Conversion from steel to non-fer- 
rous is merely modifying a few angls 
Often the cutter can be left on the machine 
while bits are changed. 

Wing fittings, machined from high alloy 
steel, were handled on a standard produ 
tion milling machine. The job is run « 
1300 ft. per min. The 6-in. cutter body is 
4 in. thick. Profile milling of variow 
chord members from 14 ST and 24 SI 
aluminum alloy has always caused dificil 
ties in tool design. Finally a carbide route 
bit of radical design was perfected to elim- 
inate “build up” back of the cutting edge 
main cause of tool failure. 

Carboloy 78 proved the only grade suit 
able, because of wear resistance, shock ab 
sorption and heat conductivity, four times 
faster than high speed steel. Heat dissip 
tion is aided by an unobstructed, dew 
sweep that takes the heat from the cuttiag 
edge into the shank. Average produdio 
of 100 beams per grind is accomp! 
Finish of the beams eliminates neatly 
bench work. 

An important feature is a centraliat 
tool grinding procedure. A “box syste 
maintains a continuous cycle of tool sere 
to more than 80 screw machines and ti 
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Not once, but three times—if you are on a 
three-shift basis—and not with the unhappy 
expedient of overtime, either. 

ELECTRO Grinding Wheels usually save 10% 
in cutting time (often more) because they cut 
so much faster. 

Add to this higher cutting speed, their su- 
perior cutting ability with less “nursing” and 
less vibration, uniform and dependable quality 
and cooler-cutting . . . and you reduce the fa- 
tigue factor so that operators can maintain a 


higher average rate of production right up to 
the end of their shifts. 

ELECTRO Grinding Wheels lift employee 
morale, revive operator’s enthusiasm. They 
do it by working so fast so easy. Their heat re- 
sistance and rugged construction, command 


operators’ confidence. 





Why not phone us now for an ELECTRO 
Engineer’s demonstration in your plant? 
Call Buffalo, N. Y., WAshington 5259. 
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ret lathes. Two boxes are prepared for ex 
lathe, with the machine number Painted o, 
the box. Box No. 1 goes to the : 
with two complete sets of tools, one be 
immediate use and the other for r 
Box No. 2 remains in the carbide qjp , 4 
a replacement. 


T Prod. Engrg. & Management, Vol. i; 


| 3 e 
H | £. Atomic Hydrogen Welding of Tools 
mi Condensed from “Industry and Welding’ 


Brazing of high-speed steel tipped took 
had many defects, notably the tendency fy, 
cracks to form at the base-line of the braze 
tip. A later development was the replag. 
ment of brazing by electric flash-butt weld. 
ing. 

Both brazing and electric flash-butt weld. 
ing are being successfully used in the many. 


INSTANTLY! | facture of a wide range of tools. To thi 
° | must be added a British process which wil 


go a long way to overcome troubles thy 


hamper designers and users. 
ACCURATELY! | Engineers have been experimenting fo, 
bl some years with atomic hydrogen welding 
However, one thing about this process js 
| that it cannot be used for depositing high. 
EASILY! speed steel on worn or damaged tools, nor 
a can it be used for making new high-speed 
tools, since when high-speed steel is de. 
posited by ordinary atomic hydrogen weld. 
ing processes, its carbon content suffers a 
serious reduction. The deposit will not 


ili harden sufficiently. 
i A British firm, the Edgar Allen & Co, 














1. ils solved this problem. The carbon content of 
| igs 7 2 Shale the deposited high-speed steel was finally 
; The Engelhard Flualyzer is a highly sensitive instrument undat coal; Raia whieed ehh Om 
\s particularly adapted to determining the carbon dioxide con- = cannot be * ime but satisfactory re 

Mig . F = Sults are reported. 
tent of the generated gas in either oil or gas fired atmosphere As previously stated, this method is no 
type heat treating furnaces. Extremely accurate results are suitable for making tools involving larg 
: , or heavy deposits. The tools are furnished 
obtcined by combination of the time-proven Wheatstone by the manufacturer ground-to-shape and 

: Bridge circuit for the analysis of CO. with the Engelhard teady for use in the machine. 


| —Eric N. Simons. Industry & Welding, Vol. i, 
| Thermocouple circuit for the determination of temperature. Apr. 1945, pp. 30-31, 9% 


Compact and completely self-contained, the Flualyzer is 
light-weight, portable, easy to handle. Readings are taken 


7 directly from a double range indicator calibrated from 0 to Sharpening Tipped Tools 


Condensed from “The Engineers’ Digest” 


| 20% of CO. and 0 to 1000° F. 

.° The preparation of the agglomerates used 
ie ‘ to make tips for high-speed tools involves 
A trial will convince you that this modern instrument successive transformations beginning with 
; ¢ . N the carbide powders and fusible metals 

provides maximum convenience and reliability as a furnace Carbides of tungsten, titanium and tantalum 


are used. Chromium, carbon, molybdenum, 
nickel, vanadium, boron and even particles 
of diamond also enter into the making. 
The mixtures are submitted to kneadets 
in special mills and to various treatments 
before compression in an hydraulic 
After a preliminary heat treatment, 
sheets are cut by copper discs with dit 
monds set in their rims and also by 
saws and cutting wheels of silicon 
A final “frittage” is performed in tubuilat 
electric furnaces having an insert of reduc- 
ing atmosphere. 


atmosphere test unit. 


Write today for details and specific application data. 
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Flexibility of control . . . clean, fast, and even heat. . 
longer life for pots and refractories — these are the 
main reasons why Phillips Butane and Propane 
are used throughout industry for melting non-ferrous metals. 
And there are countless other industrial applications 
of these ideal gases. It will pay you to talk to one of our 
representatives about the economy of using Phillips Butane or 
Propane in your plant. Why not contact the 


nearest District Office today? 


PHILLIPS PETROLEUM COMPANY 


Philgas Division 


BARTLESVILLE, OKLAHOMA 


Branch Offices in NEW YORK, CHICAGO, PHILADELPHIA, MILWAUKEE 
DETROIT, ST. LOUIS, SHREVEPORT, AMARILLO, HIBBING, DENVER 


AUGUST, 1945 











LINKING 
LABORATORY PROCESSING 
AND PRACTICAL 


National Research Corp. installation of 
vacuum diffusion process dehydration 
equipment using Kinney Vacuum 
Pumps at Old Quaker, Penicillin Plant, 
Schenley Distilleries, Inc. 





LARGE SCALE MANUFACTURE 


Kinney Vacuum Pumps have brought into large scale production many 
vital products that only yesterday were laboratory curiosities. The exceptional 
performance of these pumps has, in fact, permitted the entire redesign of 
several plants to give much greater production and better products. Thousands 
of KINNEY High Vacuum Pumps are maintaining the low absolute pressures 
required in making electronic products, in sintering alloy metals, coating lenses, 
producing blood plasma and penicillin and aiding the production of countless 
other products. Proved and dependable, KINNEY Single Stage Vacuum Pumps 
maintain low absolute pressures to {0 microns; KINNEY Compound Vacuum 
Pumps to 0.5 micron or better. 


Write for information. 


KINNEY MANUFACTURING CO. 
3523 WASHINGTON ST., BOSTON 30, MASS, 


New York @ Chicago @ Philadelphia @ San Francisco @ Los Angeles 


We also manufacture vacuum valves, liquid 
pumps, clutches and bituminous distributors. 
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The properties now obtainable in egg 
alloys include low thermal condueiiy; 
hardness approaching that of the diamond 
resistance to wear and crushing, toughnes, 
and ease of finishing. 

The new super-high-speed tools can be 
used on standard modern machine tools, 
provided these machines are free from yj, 
bration and in perfect working order, pref. 
erably with an individual electric mogg 
drive. The best results are obtained wig, 
improved machine tools having a wide 
range of high speeds, great power, high a. 
curacy and perfect stability resisting yj. 
bration. 

The reinforced beds of these machines 
have prismatic, isosceles and unsymetriqj] 
guides made either of nickel chromium 
castings, chilled cast slides, hardened nickel 
chromium steel or nitrided steel. The 
gears and spindles of hardened nickel chro. 
mium steel or of nitrided steel are mounted 
in high precision bearings. There are 16 
to 24 or more speeds with a range, in dif. 
ferent machines, from 5 to 1000 r.p.m. and 
even 16,000 to 20,000 r.p.m. 

These improvements in machines haye 
necessitated a complete transformation of 
the methods of sharpening. The fused mass 
of metallic powders of which these tools 
consist has practically no coefficient of ex 
pansion and a very small thermal conduc 
tivity. Roughing out, grinding and lapping 
must be done so as to prevent sudden loal 
heating. In grinding, the front clearance 
angles and backrake angles must be as an- 
ticipated. 

For preparing new tools, machines of 
high output are used, producing the tools 
in batches. For regrinding during machin 
ing, universal machines are used in rough 
ing out, finishing and polishing the faces of 
the tool, as well as the “chip-breaking 
groove.” 

These machines embody very accurate 
devices for adjustment and sets of grinding 
wheels, some very expensive. The electi- 
cal and mechanical parts have been made 
for interchangeability, without prejudice to 
the very great accuracy necessary; thus, the 
ballbearings have a play of only 5 microns, 
and the maximum output is obtained from 
the diamond grinding wheels. 


Le Genie Civil, Vol. 120, Mar. 1, 1943, No 
3104; as abstracted in Engineers’ Digest, 
(British), Vol. 6, Apr. 1945, pp. 88-91. 


Stress Relief of Weldments 


Condensed from “Machine Design” 


To prevent distortion during machining 
operations, weldments used as machine 
parts commonly are stress relieved by heat 
ing in a furnace to a sufficiently high tem 
perature. The author conducted an invest 
gation to determine the quantitative effet 
of temperature on the degree of stress relie 
obtained. 

Some of the factors that govern the 
amount of distortion are: Location and sigs 
of the stresses, magnitude of the stress, 
geometry of the weldment, volume of te 
metal removed, location of the metal fe 
moved, rigidity of the structure, 
strength of the steel, yield strength of th 
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Millions of whirling abrasive wheels, trained in 
war's tough school of precision finishing, each 
doing a prime job in laboratory, tool room, 
aboard ship, on production line. And — theyre 
all set and eager to tackle civilian goods when 
peace machinery is singing again. 





Whether it’s removing burrs, smoothing edges, 


squaring surfaces so accurately that the finish can be measured in 
micro inches, or cut-off work — there’s a Chicago ready to do a top- 
ranking job for you. 


SEND FOR TEST WHEEL Teil us what you have to finish, size wheel 





VITRIFIED GRINDING WHEELS with a 50-year pedigree. Up to 
3” in diameter in various abrasives and bonds including the 
famous FV Bond. 


MOUNTED WHEELS. The largest assortment made with a shape 
and abrasive to take care of every internal and external finish- 
ing job. 

CUT-OFF WHEELS. All types and sizes. Now offered with the 
sensational new special-formula RT Bond (rubber or resinoid). 


Learn first-hand about Ch'cago’s superiority. 


you'd like and we'll ma‘l one promptly. 


Send coupon for illustrated Catalog 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St., Dept. ME, Chicago 7, lil. 


% Ha'f a century of specialization has estab‘ished our reputation as 
the Sma!l Wheel People of the Industry. 
Sh Sa ee ee ee ee ee ee ee ee 2 ee se 8 EE Ae Oe ee oe oe 


Send Catalog. Interested in [1] Grinding Wheels [) Mounted 
Whee!s [) Cut-off Wheels [1] Send Test Wheel. Size.............. 
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weld metal, method of machining, size 
location of the welds, welding techni 
and original tacking of the specimen, 

To produce specimens which would jy, 
cause of their symmetry, build up symmer, 
cal residual stresses, a 90° cross weldmem 
was selected, where welds are made in four 
quadrants where considerable distortion q. 
curs when the weldment is machined, thy 
affording deflection values which can 
conveniently measured. 

After welding and stress relieving fg 
two hr. at a specified temperature, eh 
specimen was machined parallel to the top 
edge to a depth of 14-in. and the distortiog 
measured by an inclined measuring fixture 
Strain gage readings at various stations al 
were recorded. Additional cuts along ce. 
tain planes gave a succession of distortion 
values from which a curve could be plotted 

Four high tensile low alloy steels wer 
so tested. Averaging the results for all, relg. 
tive distortion following thermal stress re. 
lief, expressed as a percentage of the high. 
est curve (‘‘as welded”), was as follows: 





a | \ 
S.R.A. Temp. F. None 900 1000) 1100) 1200! 1300/1499 














Avg. Distortion, % | 100| 50| 35, 2i/ 12) §| ¥ 
| ae a 





Curves show how machining distortion 
decreases as the stress relief annealing tem. 
perature increases. A significant result was 
the consistency of values at different at 
levels, leading to the conclusion that th 
average values can be expected to hold als 
for smaller cuts as well as for those recorded 
in the investigation. 

It is believed that such weldment deflec- 
tion curves will enable designers and pro 
duction engineers, after only a few trials, 
to select stress relieving temperatures with 
assurance that their particular weldment 
will remain within the required tolerances 
during and after each machining operation, 
providing the weldments are machined » 
that distortion will not be caused by cold 
working of the metal. 


—J. R. Stitt. Machine Design, Vol. Ni, 
May 1945, pp. 113-1. 


Diamond Cutting Tools 
Condensed from “Mechanical Engineering” 


Diamond tools have been used as fat 
back as 1779 to cut steel. Shaped diamond 
tools are used today for obtaining finely 
machined sliding or rotating surfaces, and 
finishes down to 1 microinch have been ® 
produced. Diamond tools are used today 
on numerous metals and alloys as well # 
on non-metallic materials, particularly thox 
which are highly abrasive to the cutting 
edges of high-speed steel and _ sintered 
carbide. 

Diamonds have an extraordinarily high 
Young’s modulus, a great resistance to 
sion, a great breaking strength, a high 
melting point, high heat conductivity, great 
chemical inertness and an extremely low 
compressive strength. The strength of # 
diamond crystal has to be taken into #& 
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“GREENFIELD MAN“’ 


SHOW-HOW 


] A“Greenfield Man” on a routine service call at 
a large plant in New York State was told by the 
Tool Supervisor that they had to finish threading 
a certain part by hand because the threading oper- 
ation on the turret lathe was producing tapered 
threads. “It is a 


** said he. 


~) 
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. 
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2 “That looks like ‘natural’ for one of our‘Acorn’ 
Dies,”’ said the ““Greenfield Man’’. He located~an 
“Acorn” Die Releasing Type Holder in another 
department which he adapted to fit turret of ma- 
chine by having shank ground down from %”" to %". 





re 


3 While shank of holder was being adapted to fit 
turret, the “Greenfield Man” phoned local ““Green- 
field” Distributor and asked him to send over two 
“Acorn” Dies from the distributor’s stock right 


‘VE GOT TWO OF THAT SIZE- 
/14L SEND THEM RIGHT 
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4 Before the “Greenfield Man” left the plant, this 
emergency “Acorn” Die set up was running smooth- 
ly producing perfect threads, and an order was 
placed for the correct size holder 


ov. GREENFIELD | 
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To Help You CUT COSTS 
with CUTTING FLUIDS... 
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...-Four Booklets 


Machining costs come down and 
machining quality improves when 
cutting fluids are selected and used 
scientifically. To help you use cut- 
ting fluids to better advantage, D. A. 
Stuart Oil Co. has available four 
pocket-size booklets full of informa- 
tion gathered from over eighty years 
experience. 

1. Cutting Fluids for Better Machining. 
A comprehensive 60-page hand-book on 


cutting and grinding fluids. Contains much 
data on general machining as well as oils. 


2. Grinding with Oil. Deals with the use 
of oils for production, precision grinding. 


3. The 577th Oil. Contains twenty-two 
case studies showing results of proper oil 
application. 


4. Water-Mixed Cutting Fluids. A new 
booklet which explains the “how” and 
“why’’ of so-called “soluble oils’ and gives 
many tips on how to handle them. 


These booklets are yours for the 
asking. Indicate by number which 
you are interested in. D. A. Stuart 
Oil Co. Limited. 2745 S. Troy St. 
Chicago 23, Illinois. 


o.A. Stuart 
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count in the production of certain uj 
tools, but there is no generally accep; 
theory. 

In lathe tools, the built-up edge proteg; 
the cutting edge. The diamond surfaces ap 
extra smooth; this highly polished: surfg. 
decreases the coefficient of friction between 
the tool and the chip and also sensibly ». 
duces the cutting pressure. 

There are three possible orientations of 
the faces which may be determined by X-tgy 
or by models. According to the literature 
there are only two favorable orientations. 
(1) Cutting edge along the major diagonal 
of a dodecahedron face, and (2) gn 
around either corner of the cube face, 

A universal tool edge can be obtained by 
sacrificing surface finish. A tool edge with 
a front adjusting angle of 30 to 45° anda 
back adjusting angle of 0 to 20°, with, 
small radius at the intersection of its two 
faces, gives the finest machined surface, For 
a high surface finish, the machine must run 
with a minimum of vibrations. 

Formerly, it was usual to machine only 
the actual tool edge which performed the 
work. Subsequently it has been found tha 
better results are obtained when the addj- 
tional faces of the tool were machined, 

Excessive heat should be excluded from 
the tool edge. Brazing may perhaps still 
represent a very suitable way of setting dia- 
monds. Cold set diamonds have the advan- 
tage of elimination of heat and ease of 
removal. 

Some mathematical and graphical meth- 
ods which the author believes are entirely 
new for determining the tool angles have 
been prepared. When the angles which 
give the optimum results are known, these 
methods will enable the adjustment and 
maintenance of such angles with a minimum 
of effort. 

For checking the adjustments of univer- 
sally adjustable tools, the author has recom- 
mended a wooden model for experimental 
purposes. A separate device is used for 
measuring these angles. In practice, an 
optical device for measuring these angles 
in production is strongly recommended. 


—Paul Grodzinski. Mech. Engineering, Vol. 6, 
June 1945, pp. 369-379. 


Control of Ship Welding 
Condensed from “The Welding Journal” 


Welding of U. S. Maritime cargo ships 
involves no complications of alloy steels ot 
low-alloy carbon steels which require special 
welding procedure. The actual welding is 
therefore, a relatively simple matter of pro 
ducing sound welds in mild steel. 

Automatic welding is used throughout 
the subassembly area for flat position butt 
and seams of plating. Side shell sections 
with curvature are positioned in 
cradles. It has been found that Unionmel 
welding can be done on sloping plating uP 
to: (1) Maximum degree of uphill slope, 
8°; (2) maximum degree of side hill slope 
perpendicular to direction of weld, 15°; 
(3) maximum combination of uphill slope 
plus side hill slope, 20°. 
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Electric Furnace Company uses 








INCONEL Secondary Air Tubes 


The inside of a radiant tube is no place for 


metals that can’t stand heat! 


But, somehow, enough air has to be piped 
into the waste gas end to ensure efficient com- 


bustion. 


Here’s how it’s done: Secondary air tubes 
enter the main radiant tubes through elbows 
at the waste gas outlet ends, and extend into 
the combustion space for one- to two-thirds 


of its length. 


The preheated secondary air discharges into 
the surrounding combustion space through 
properly distributed orifices. Within this 


space, the temperature is extremely high. 


Moreover, temperature changes are fairly 
wide and rapid. 

To meet these severe conditions, the Elec- 
tric Furnace Company has standardized on 
seamless Inconel tubing for the secondary air 
tubes in their radiant tube furnaces. For, 
many high-temperature applications have 
proved Inconel to be a metal of great thermal 
endurance. Itretains ahigh degree of strength 


and resists oxidation under high heat. 


Investigate Inconel for the high-temper- 
ature equipment you buy. For more informa- 


tion on strong, tough metals that fight heat, 


corrosion and wear, write: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N.Y. 
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CHECK 
BLOWERS 


AND EXHAUST 


SYSTEMS 


Instantly 
with the Alnor Velometer 


This instantaneous direct reading air velocity 
meter measures air speed in feet per minute. 
There are no calculations, no timing, no con- 
version tables; its use is so simple that anyone 
can take accurate measurements with the 
Velometer. Extension jets permit correct read- 
ings in many locations that would be difficult 
or impossible to reach with other means of 
measurement. 

Keep exhaust equipment working efficiently 
by regular checks for draft, leaks, blower oper- 
ations, etc., with the Alnor Velometer. You can 
get accurate information on performance with 
a few minutes’ inspection at regular intervals. 

The Velometer is made in several standard 
ranges from 20 fpm to 6000 fpm and up to 3 
Velometer used for positive imches static or total pressure. 
a Special ranges available as 
low as 10 fpm and up to 25000 
fpm velocity and 20 inches 
pressure. Write for Velometer 


bulletins. 


ILLINOIS TESTING LABORATORIES, INC. 


420 North La Salle Street 
Chicago /0, Illinois 


Unionmelt welding of thin plates is ah 
ways difficult as the puddle of molten me 
is likely to burn through. Unionmelr Assen. 
bly for plates 3/16 to % in. consists of tp 
magnetic chucks on each side of a 2iy 
square copper chill bar. The magnetic; 
unit is mounted on air jacks which 
the unit away from the underside of §, 
plating when welded plates are rolled 
from the welding position. 

It was necessary to investigate the pmb 
lem of magnetic interference with the ele. 
tric arc before the welding unit was buil 
By keeping magnetic poles of the hgh 
down unit properly polarized and spagy 
1 in. away from the line of welding 9 
interference was encountered. 

Subassembly welding involves the atrag 
ment of stiffeners to plating. This is dom 
by applying 3-in. weld increments jg , 
staggered spaced arrangement with a spp 
between weld increments determined ftom 
tables or curves of accepted strength require. 
ments. 

Fillet welds are made in the downhani 
position with E6020 type electrodes using, 
deep or penetrating type of fillet weld, } 
was found that deep penetrating fillet welk 
could be made in 3-in. increments but tk 
large number of deep craters involved p 
quired excessive repairs. Substitute spacing 
of weld attachment of intermittent fille 
was investigated using a 12-in. incremey 
on 26-in. staggered increments. Bulkhesk 
were assembled and tested under pressup 
Tests showed that either arrangement o 
weld spacing was adequate. 

The purpose of welding sequence is: (1) 
To determine the best chronological orde 
of making welds to provide minimum ® 
straint of shrinkage; (2) to minimize dy 
tortion; and (3) to prescribe the corer 
order of welding where structural membes 
intersect seams and butts in plating andw 
prescribe correct order of welding wher 
seams and butts intersect. 

Due to production schedule, it was nec 
sary to attempt thermit weldings. All fox 
thermit welds involved in the stern fram 
are made up at one time and welds a 
poured consecutively. Pouring of four weld 
at one time has worked out satisfactorily 


M. H. MacKusick. Welding J., Vol. % 
Mar. 1945, pp. 247-3 


Finishing Small Die Castings 
Condensed from “Die Casting” 


Four of the most important propertis 
of coatings for finishing zinc alloy de 
castings to be used under severe serc 
conditions are: (1) Resistance to coffe 
sion (as measured by salt spray or oth 
corrosion tests); (2) resistance to abrasios, 
(3) flexibility; and (4) adhesion. 

Salt spray tests, while a subject of co 
troversy, are believed to be valid for om 
parison of the corrosion resistance of differ 
ent finishes if all variables are carefull 
controlled. A standard system should tt 
followed in evaluating and reporting & 
results of salt spray tests. 

A finish should have good abrasion * 
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“A large order of parts for government equip- brazing, sintering of powder metals, general tool 


ment required precision copper brazing,” Zenith hardening, high speed tool hardening and bright 






reports. ‘These are being handled with a Lindberg annealing. Temperatures up to 2500° F. 






Brazing Furnace having a chamber 10” x 24” x 8” 





LINDBERG ENGINEERING COMPANY 
2451 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 


BERG. 
MWA CEEL 


SUPER CYCLONE © HYDRYZING e BRAZING 


| aUcUsT, 1945 om 





and we are turning out 172 gross pounds an hour 






continuously. This is in excess of the rated capacity 





of the furnace and compared to the cost of having 









T 


this work done outside is saving enough to pay 





the full cost of the furnace and installation in 96 





working days.” 









Get all the facts about this cost-cutting, time- 


saving atmosphere furnace for copper and silver 
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POUGHKEEPSIE 
PLANT NO. 1! 





HOFFMAN GIVES YOU THESE OUTSTANDING BENEFITS 


Coolant control by Hoffman Filtration increases production, 
enhances precision finish, reduces rejects — and lengthens 
life of machines, cutting tools and grinding wheels. Filtration 
also reduces maintenance, and permits longer cycles of 
operation. 


WE BUILD EQUIPMENT FOR EVERY FILTRATION NEED 


Hoffman offers the flotation process, filter-aid and non-filter- 
aid equipment for soluble oil, and pressure filters, for straight 
oil coolants. Some models are self-cleaning; others offer auto- 
matic sludge removal. Hoffman refrigeration units aid in 
maintaining tolerances. 


WE PROVIDE COMPLETE ENGINEERING SERVICE 


Expert Hoffman filtration engineers are available to help you 
determine sizes, capacities, filtering area required. flow rates, 
desirability of refrigeration, etc. If necessary. we design 
special models. We offer a planning and layout service for 
centralized systems. 


MACHINER 
HOFFMAN (20:25): 
ad Ld 223 Lamson St., Syracuse, N.Y 


CCOLANT FILTERS + FILTRATION ENGINEERING SERVICE 


| sistance if it is to withstand wear, and gop 


flexibility if the part is subject to shock 
or deformation. Chemically clean Surface 
are essential if good adhesion is to be ob. 
tained. 

A finish which will retard corrosion g 
zinc is advantageous. A proprietary finish 
known as “Iridite” retards formation of zig 
corrosion products under severe climax 
conditions. The finish, which consists of , 
chromate film, is applied by a simple gj 
procedure. The usual color is olive 
but it can be produced in bronze, black, 
maroon, green, blue or other colors, 

The finish can be used on zinc or gd. 
mium plated articles, zinc die castings 
on hot-dip galvanized articles. If greare 
abrasion resistance is required, a baked resin 
finish can be applied over Iridite. 

There is no dimensional change result 


| from Iridite application. The finish is wel 


adapted to bulk treatment of small parts, 


S. S. Pierce. Die Casting, Vol. 3, 
Apr. 1945, pp. 614 


Jet Quench for Aluminum 


Condensed from “Aero Digest” 


To obtain the rapid quench needed 
prevent intergranular corrosion in alumi- 
num, and at the same time to prevent dis 
tortion, the St. Louis plant of Curtis 
Wright has adopted the use of a water jet 
The theory of the jet of water for quench 
ing is that the water has sufficient velociy 
to break up any steam blanket generated 
by water-vapor contacting the metal su- 
faces. Steam blanketing is a common fauk 
with both dip quenching and fog quenching 

Equipment for jet quenching consists of 
a housing 5 ft. wide, 14 ft. long, and 6f 
high, with the interior studded with about 
240 jets of nozzles around the sides, ceil 
ing, and bottom of the housing. Water 
tanks, pumps, and electrically operated con- 
veyor tables to move the parts from th 
furnace to the quench housing are a par 
of the assembly. 

Water is supplied at the rate of 2000 
gallons in 30 sec. To insure prompt quench 
ing of the parts after they leave the fur 
nace, the housing is located only 1 ft. from 
the furnace door. Water pressures range 
from 35 to 60 p.s.i. 

Water from the jets is recycled, the tem 
perature being checked periodically. When 
the water temperature reaches 100 F., fresh 


| water is supplied. 


The operating cycle of the furnace and 


| quenching is controlled automatically from 








an electrical control panel. The furnac 
temperature is held at about 920 F. during 
the soaking period of 20 min. Variations 
in temperature and time of heating at 
made to permit proper heat treatment o 
various thicknesses of metal, etc. 

Three furnaces and quench housings 0 
varying sizes have been installed in the & 
Louis plant, and have been thoroughly 
tested. The method has been found mot 
satisfactory than any other so far used, t 
is reported, in maintaining straightness dur 
ing heat treatment with a minimum of line 


up expense. 
—Aero Digest, Vol. # 
Mar. 1, 1945. p. ® 
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That’s right, 
FERRISUL 


(anhydrous ferric sulfate ) 


serves metal 
in 3 basic ways 











PICKLING COPPER, COPPER ALLOYS 





With Ferrisul* added to the sulfuric bath, 
intermediate scale on copper alloys is made 
to dissolve in the sulfuric acid along with 
the highly oxidized surface scale . . . a two- 
in-one operation with obvious savings in 
time and expense. 


The low rate of attack on base metal results 
in smoother and more uniform finishes. 


Ferrisul, which is a dry, granular, free- 
flowing product is safe and convenient to 
handle, and is stable in storage. There are 
no fumes from the Ferrisul pickling bath. 


Complete information available on appli- 
cation of Ferrisul to brass (cartridge case, 
high brass, low brass, etc.), phosphor 
bronze, cupro nickel, nickel silver, alumi- 
num bronze, beryllium copper, silicon 
bronze, etc. 
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ETCHING STEEL 


The etch of Ferrisul is important in three 
different handlings of steel: 


1. Galvanizing. The light, evenly etched 
steel provided by Ferrisul is preferable 
to a smooth, unetched surface because 
it gives the zinc coat a tooth to cling to 
...lessens the tendency of the coating 
to crack or peel when the metal is bent 
or flexed. 

2. Drawing. A pre-etched surface pro- 
vides space for the distribution and 
retention of lubricating agents during 
the draw ... preventing scuffing of the 
surface, reducing friction, lengthening 
the life of the die and reducing the power 
required for the draw. 

3. Painting or Lacquering. A pre-etched 
surface provides a tooth and a far better 
base for painting or lacquering. 


Ferrisul’s action on steel is rapid (30 times 
faster than sulfuric acid), it does not liber- 
ate hydrogen and cause embrittlement of 
steel, it has no acid fumes. 





PICKLING STAINLESS 18-8 


Ferrisul offers five distinct advantages to 
producers of stainless steel: 


1. Ferrisul speeds up pickling processes 
50%. 


2. The controlled pickle achieved with 
Ferrisul provides smoother, brighter 
surfaces without undue metal loss of 
chemical waste. 


3. The combination of Ferrisul with 
hydrofluoric acid gives a quick, efficient 
one-bath pickle, lowering costs and sav- 
ing time. 


4. Ferrisul greatly reduces the health 
hazard by decreasing fumes. 


5. Ferrisul in granular form is easy and 
safe to handle and store. 














KUM 


*Reg. U.S. Pat. Off. 





MONSANTO 





A complete description of Ferrisul for Metal 
Treatment will be sent on request to: MONSANTO 
CHEMICAL COMPANY, Merrimac Division, Ever- 
ett Station, Boston 49, Massachusetts. 


AUGUST, 1945 


CHEMICALS 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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Fractography 


Condensed from "Steel’’ 


“Fractography” is the name applied to 
the technique for studying with a micro- 
scope the individual facets on fractures. 
Possible advantages include the specimen’s 
having, when cleaving crystallographically, 
many of the attributes of a single crystal; 
time saving by avoiding mounting, polish- 
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ing, and etching; and applicability of odd 
sizes and shapes and fragments unsuited to 
conventional examination. Disadvantages 
are that the method will never be used as 
more than a supplementary metallographical 
tool; it implements especially the study of 
defective material. 





The technique requires obtaining a 
fracture, orienting a facet with the axis 
the microscope, and obtaining the 
approach of the lens to the specimen 
quired for high magnification. The 
should be made to break so that an ij 
vidual facet covers most of the micr 
field at the magnification desired. 

For normally ductile metals, gs 
brittleness often can be conferred by 
fracture, fracture at subnormal tempe 
embrittlement with cathodic hydrogen, 
hydrostatic rupture. Any fractured fag 
usually will serve. 

Preliminary low-power examination 
binoculars will aid in selecting the 
facet. For orienting, a base plate, 
fits into the annular opening of the 
scope, and a superposed specimen 
supported by three screws whose bases 
countersunk slightly into the base plate are 
used. The latter may be threaded to fit the 
stage, or three bits of plasticene may be used 
at about 120° positions beneath the base 
plate to steady the structure. The specimen 
is held from above by any suitable means, 
with the facets approximately horizontal. 
Starting with a low-power objective, a facet 
is brought into approximate horizontality 
by means of the leveling screws. An electnc 
hand-grinder can be used on_ interfering 
promontories. 

Grain boundaries of fractographic speci- 
mens appear differently from those in most 
polished and etched specimens. The change 
in cleavage direction, because of the differ- 
ent orientation of contiguous grains, gives 
a ridge-like effect, the secondary grain being 
in shadow and generally proceeding out of 
focus away from the boundary of the focused 
facet. 

Metals, when fractured in a brittle man- 
ner, often show informative similarities with 
non-metallic crystals. Thus, ingot-iron shows 
well developed crystallographic markings 
on its fracture not unlike those shown by 
common salt. 

Phases usually can be recognized as com 
veniently on a fractograph as on a poli 
and etched specimen, for the fracture type 
of a phase is as distinctive as its etch type 
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1, Aclose-up view of Diesel crankshaft that was cut from forged billet, twisted 
and machined. Discontinuities are indicated by Magnaflux. 


2. Depression ground by Magnaflux ixspector who performed an “ autopsy”’ to 
determine if final machining would 1ave removed the defect. Magnaflux indi- 
cations still show at bottom of groove. 


3. To complete the special autopsy, a. etched cross section, cut between dotted 
lines A and A', reveals the full extent and depth of the defect that was indl- 
cated by Magnafiux. This is the residual pipe at center of billet. 


MAGNAFLUX* macneric particie inspection 


MACHA EFRLUK 


CORPORATION 


AUGUST, 1945 


A Magnaflux indication is an imperative 
“Stop light” that signals a hidden discon- 
tinuity in a forged billet or any part made 
of a magnetic metal. Flaws that escape 
detection by visual inspection are caught 
br Magnaflux—before time and labor 
aie wasted in finishing a defective part. 


Magnaflux is non-destructive—it pro- 
vides fast, easy inspection for every part 
at speeds which keep pace with the as- 
sembly line. This is particularly important 
with large units on which machining 
and final finishing costs are too 


Makes Hidden Flaws 
As Visible as Stop Lights 








high to risk rejection on final inspection. 


Magnetic particle inspection is sim- 
plicity itself — ferro-magnetic particles, 
activated by a magnetic field, indicate in- 
terruptions caused by cracks, lack of fusion, 
slag deposits, etc. Magnaflux is an impor- 
tant inspection means that assures full 
quality control for machine shops, found- 
ries and other metal processing plants. 


Just investigate the possibilities of 
Magnaflux for your business. Write to- 
day for fully descriptive bulletin. 


*Magnatlux, Registered U. S. Patent Office, a trade mark of Magnaflux Corporation 
applied to its equipment and materials for magnetic particle inspection 


MAGN AFL U X 


cO RP ORATIO N 


5908 Northwest Highway, Chicago 31, Illinois 


NEW YORK + DETROIT « DALLAS -« 


LOS ANGELES + CLEVELAND «+ 
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New Profilometer Tracer Extends 
Range of Roughness Measurement 


Quality control of surface finish can be applied more conven- 
iently to a greater range of work with the new, all-purpose Type 
AW Tracer for use with Profilometer equipment. 

The particular advantage of the Type AW Tracer is that it is 
completely self-adjusting for use on all surfaces—flat surfaces, 
outside diameters, and inside diameters as small as ¥,” ID. This 
Tracer can also be used on both internal and external tapered 
surfaces and on gear teeth. 

The Type AW Tracer further rounds out the line of Profilometer 
equipment for the quick and efficient measurement of surface 
roughness. Surface finish is an important part of quality control 
and foresighted manufacturers are urged to talk with one of our 
field engineers about the advantages of Profilometer equipment. 
A letter to Physicists Research Company will enable our field 
engineer in your vicinity to arrange a visit to discuss and demon- 
strate the Profilometer. Profilometer catalog on request. 





Pictured above is the Type AW Tracer 
used with Type V Mototrace to measure 
surface roughness of an external taper. 


Profilometer is registered Trade-Mark indicating 


Physicists Research Company’s brand of surface 
roughness gaging equipment. 


PHYSICISTS RESEARCH COMPANY 


343 SOUTH MAIN STREET . ANN ARBOR, MICHIGAN 
























Etching techniques, including both 
* etching and heat tinting, may be used, 


—Carl A. Zapfie & Mason Clogg, Jr. Steel, Vou 
May 28, 1945, pp. 106-109, 148, Ii 


Fluorescent Gage Dials 
Condensed from “Aero Digest” 


The “strip film process” of making ff 
rescent-type instrument dials was develay 
at Transcontinental & Western Air, 
the Kansas City instrument shop. 
method uses a photographic film on 
the processed emulsion can be stripp 
from the transparent plastic base. A 
tive film is made by taking a picture of 
master drawing of the dial to be produgg 
After the film is processed, the emulsio 
stripped from it and applied to the 
plate, which has been painted with 
rescent lacquer. L 

The processed emulsion is approxima 
one-thousandth of an in. thick, black 
the dial is to be black and perfectly ce 
where the fluorescent lacquer is to sh@ 
The markings, made by photography 
film, can be much smaller and finer than i 
made by hand painting or screening. 

The master drawing, four times the size 
of the desired dial, is made with India ink 
on a white poster card. Graduation marks 
are made by using a reflection-type pro 
jector. The installed instrument dial is 
covered with a blank piece of paper, and 
the instrument pointer made to assume the 
various readings required. The paper is 
marked and the image is projected, enlarged 
four times on the master. 

A one-quarter size photographic copy is 
made of the master dial. The film is an 
ultra-high contrast film of the same type 
used by photoengravers. After exposure, it 
is given a high contrast developing, washed, 
dried and stored until needed. 

The instrument dial plate is stripped of 
all paint and surfaced until perfectly smooth 
and flat, It is spray-painted with fluorescent 
lacquer and allowed to dry for six or eight 
hr., when it is ready for the emulsion. 

To apply the emulsion, the film is soaked II 
in water and the emulsion stripped from k 
the film base and cemented in place on the J 
fluorescent painted dial plate. When per- Kode 
fectly dry, the excess film is cut from the § |pad; 
edges and the finished product is sprayed 
with a clear, flat lacquer. ‘ 

To make a number of dials exactly alike, | Stall 
it is only necessary to photograph the mas § of th 
ter once and make a master negative. Ratio ay, 
type gages, which can be calibrated to 4 St 
standard dial, can be made in less than 30 § Clusi 
min. On Wheatstone Bridge type tempéta § (ete, 
ture gages, where a standardized dial results 


in errors, an individual dial made by the Ty 

strip film process reqwires about three hours of ay 

work and has no errors. of re 
It is estimated that this process saved 

TWA more than 2000 man-hours during I 


1944 and that it will save more than twice 
this amount in 1945. 

—H. W. Crowther. Aero Digest, Vol. ® 

May 15, 1945, pp- 88-89. 
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Q). Which x-ray film for 
critical examination 
of I’ welds at 220 


kilovolts? 


¢ Kodak’s Type A 


IRST CHOICE in this case—as in many others 

—the excellent detail and high contrast of 
Kodak Industrial X-ray Film, Type A, used with 
lad screens, make its selection sound radiographic 
practice. In practical examination, Type A’s fine 
grain and high speed help determine the condition 
ofthe weld... 

State of fusion, freedom from harmful slag, in- 
clusions, cracks, porosity—all these are clearly 
determined . .. with Type A. 

Type A’s speed also assures fullest possible use 
of available kilovoltages in meeting a wide range 
of requirements. 


EastMAN Kopak Company, Rochester 4, N. Y. 


Characteristic Curve, Kodak Industrial 
X-ray Film, Type A: with direct x-ray 
exposure or with metallic screens. 


OENSITY 


Development: 8 minutes, at 68° F, in 
Kodak X-ray Developer, or Kodak 
Liquid X-ray Developer. 


10 20 30 
LOG RELATIVE EXPOSURE 


Kodak also offers these 3 additional 
important types of industrial x-ray film 


Kodak Industrial X-ray Film, Type K . . . primarily meant 
for gamma and x-ray radiography of heavy steel parts, or 
of lighter parts at low x-ray voltages where high film speed 
is needed. 

Kodak Industrial X-ray Film, Type F primarily for 
radiography, with calcium tungstate screens, of heavy steel 
parts. The fastest possible radiographic procedure. 
Kodak Industrial X-ray Film, Type M. .. first choice for 


critical inspection of light alloys, or with million-volt radiog- 
raphy, of thinner steel and heavy alloy parts. 


ee the FILM tells the story 



































Let us send you this 
New Testing Handbook 


In addition to describing the many models of *Scott 
Testers, this new book goes into detail about world-standard 
tests and testing methods, and provides a wealth of handy 
tables and data on this one subject never before assembled 


so concisely. 


Our models span the needs of the metals 


industry for testing wire and strip from finest filament to 


1 ton, including tensile, hysteresis, twist, burst, flexing, 


compression-cutting of rubber covering, etc., etc. Ask 


for “Catalog 45.” 


Model Q-7 Scott. Heavy- 
duty Tensile Tester for wire 
capacity up to 2,000 Ibs. 
Built for ‘round-the-clock 
production testing service. 


ASK FOR: “CATALOG 45” 


Request Circulars 





SCOTT TESTERS, INC. 


65 Blackstone St. 


*Registered Trademark 





Providence, R. I. 


Scat! Tests — Stindara of te West 


* 















































Metallography of Cemented 
Condensed from “Metal Treat 


For successful polishing of ce 
carbides an abrasive should be used 
besides being angular in shape, is 
ciably harder than the carbide itsel 
mond and boron carbide are the onh 
available abrasives meeting these 
ments. 

The simplest and quickest m 
pends on the use of accurately grade 
mond powder, suitably mounted on rog 
lapping wheels. Boron carbide is ¢ 
but does not have as rapid a cutting g 

The specimen should first be 
level, preferably wet, on the face of a 
grit silicon carbide grinding wheel 
specially for the grinding of cen 
carbide. Three grades of diamond po 
are sufficient to produce a suitable f 
120 mesh, 400 mesh and superfine, 
has a grain size not exceeding th 
two microns. 

A hardwood disc fitted with a bosg) 
mounting on to an electric motor 
metallographic polishing machine for 
good base for the diamond powder, 
is applied with olive or nut oil. The 
of rotation is not critical, provided th 
does not exceed a peripheral speed of J 
ft. per min. 4 

In etching, two main types of cemé 
carbides must be distinguished: Type 
tungsten carbide in a cobalt matrix; 
Type I]—tungsten and titanium carbide 
a cobalt matrix. There are some ceme 
carbides that do not respond well to 
etching reagents given below and req 
a modified etching technique. However, 
following procedures are satisfactory fo 
Type I and Type II carbides: Type I 
electrolytically in a freshly made solu 
of 10% caustic soda and 10% po 
ferricyanide in water for 20 to 30 sec. 
a 2-volt accumulator. The tungsten cafb 
is attacked while the cobalt is not toud 
at all. 

Type IIl—etch in a mixture of @ 
volumes of concentrated nitric acid 
hydrofluoric acid for 5 to 10 min. Col 
is dissolved, leaving black outlines for 
carbide grains; the titanium-bearing 
stituent is etched and appears brown, wW 
the tungsten carbide particles are 
tacked. A double etch may be given th 
Type II carbides, first with the hydrofluoric 
nitric mixture and then with the alkaline 
ferricyanide to -bring out the individud 
tungsten carbide grains. A 50% nitric add 
solution in water is useful for bringing out 
the cobalt in fine grained specimens. 

A low power micro-examination of the 
polished surface at a magnification of 100X 
is useful in assessing general porosity. Fauly 
polishing technique can make a good & 
mented carbide look very porous. 

Type I carbides can usually be differet- 
tiated from Type II carbides, as they genet 
ally take a much higher polish. Howevet, 
if this difference is not obvious, they can k 
distinguished by their specific density. Type 
I carbides will sink in mercury while Typ 
II carbides float. 


D. H. Shute. Metal Treatment, Vol. 2 


Spring 1945, pp. 13-18; i. 
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The above ten Machlett techniques 
reflect only a part of one side of 
his organization — that of technical 
capability. 

It takes much more than even the 
highest techniques to make a business 
great. There is also required a 


thorough knowledge of customers’ 
tequirements, and that conscientious, 
painstaking, continuing meeting of 


them called “service.” 

Just as there is the most intimate 
relationship between an electron tube 
ond the equipment with which it is 
Connected, so there is a close and 
constant contact with our customers. 


AUGUST, 1945 


XUM 


KNOWLEDGE OF 
ELECTRON BEHAVIOR 


With them we are never in competi- 
tion, and thus we may be, and often 
are, called upon to do design and 
development work, to live with tube 
and equipment problems, and coop- 
erate in solving them. We often follow 
through all the way to the ultimate 
users, to make certain of their satisfac- 
tion and see that conditions of use 
are such as to assure optimum results 
and economy. It is a long-established 
Machlett practice not merely to accept 
but to seek out every opportunity to 
serve. Thus, Machlett customers obtain 
much more than the best possible tubes. 

When you need a medical or indus- 


* service Py 
J 


COnsi.TrAt! oN 









a” 





trial X-ray tube, or a radio or industrial 
oscillator, amplifier or rectifier, it will 
pay you to choose a Machlett. Write 
for information as to available types, 
identifying the associated equipment 
and nature of use. Machlett Labora- 
tories, Inc., Springdale, Connecticut. 


RAY TUBES SINCE 1897 


THEIR LARGEST MAKER 


539 





~e 


Metallography of Magnesium 


METALLOGRAPHY OF MAGNESIUM AND 
ITs ALLOYs. By Walter Bulian & Eber- 
hard Fabrenhorst. Translated from the 
German, and published by F. A. Hughes 
& Co., Ltd., London, 1944. Cloth, 6 x 914 
in., 117 pages. Price $5.00. 


The metallography of magnesium al- 
loys is straightforward enough to enable 
clear-cut decisions regarding the state, 
pretreatment, or mechanical properties of 
the metal examined. For this reason, a 
thorough knowledge of the microscopic 
structure of magnesium is indispensable 
to any producer or fabricator of the ultra 
light alloys. 

This book is the first extensive collec- 
tion of photomicrographs to appear in 
magnesium literature. The authors pre- 
sent 225 carefully selected pictures cover- 
ing the fields of alloying, corrosion, casting 
(sand, permanent mold, and die), extru- 
sions, sheet, and forgings. 

The pictures, accompanied by a detailed 
explanatory text, are well chosen to illus- 
trate the subject matter. They are partic- 
ularly to be noted for clearly presenting 
each detail under discussion. Effort is 
made to forcefully bring out the specific 
facts in each case. Thus, considerable use 
is made of- oblique lighting to indicate 
relative levels of constituents. Several in- 
stances are also given of illustrating a 
given field before and after a treatment. 

The section on technique is short and 
sketchy, reference being made to more 
extensive discussions in the German lit- 
erature. Little information concerning the 
technique used for individual pictures is 
given. No constitutional diagrams are 
given. In other words, the book is pri- 
marily a collection of photomicrographs, 
together with appropriate discussion. 
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The translators have done a good job 
in presenting the book in English, al- 
though in their efforts to keep the transla- 
tion as literal as possible, the German 
word construction sometimes becomes ev- 
ident. The reproduction of the pictures 
is excellent, so that complete detail is 
obtained. 

A bibliography of English publications 
on the subject has been appended by the 
translatggs, which will be much appre- 
ciated by those with a limited knowledge 
of German. The original bibliography, 
together with the translators’ bibliography, 
gives quite complete coverage of the sub- 
ject to 1944, 

This book adequately fills a definite 
need. Anyone interested in magnesium 
metallurgy will want to have access to it. 

—R. S. BUSK 


Some Steel History 


PRINCIPIO TO WHEELING. By Earl Chap- 
in May. Published by Harper & Bros., 
New York, 1945. Cloth, 514% x 834 in., 
335 pages. Price $3.00. 

The genealogy of that branch of the 
steel industry beginning with the first 
iron furnace at Principio, Md., near Havre 
de Grace, and carried through to the 
Wheeling Steel Corp. at Wheeling, W. 
Va., is traced, with colorful pictures of 
the men and women concerned, and with 
an unfolding of times, conditions, and 
customes attending the growth of the in- 
dustry and of the country. 

This is history as history ought to be 
written, for history is a result of person- 
alities, of trade, of invention, and of 








transportation. Picking a specific industry 
and through it following the wars, the 
booms and depressions, the changes in 
thinking and in living conditions, gives 
a unified picture lacking in the older 
textbooks. This is no textbook; it’s more 
of a novel. 

The book can be read for entertainment, 
since it is interesting, being written in 
sprightly fashion, full of colorful anec- 
dotes, especially rich in quaint letters and 
records of Principio days, including those 
relating to the participation of George 
Washington’s father and half brother in 
iron-making enterprises, and followed up 
by character sketches of a long line of 
ironmasters. 

It can equally be read for instruction. 
The effect of changing technology, new 
processes, and new products, such as the 
converter, the wire nail, corrugated rool 
ing, on down to welding steel skelp into 
pipe, and, finally, continuous cold rolling, 
becomes self-evident as features affecting 
history equally with wars. High finance 
and mergers are a part of the historical 
picture. The author has no moral axe w 
grind; he is not praising invention not 
deprecating high finance; he is just stat 
ing that they took place. 

Other early plants beside Principio that 
the founders of Wheeling Steel were in- 
terested in, or from which men came to 
Wheeling, or to which Wheeling-trained 
men went, are discussed more briefly, but 
in similar vein. Sources of ore are also 
traced. 

One notable thread of unity permeates 
the story. Transportation governed the 
location of plants, both as to raw matt 
rials and markets, and as one or another 
avenue of transportation was opened, the 


(Continued on page 542) 
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No. 1010 


Splash guard opened showing 
jet pipe for coolant; a companion 
jet is on the opposite side of the 
wheel. 








Complete view of cabinet show- 
ing storage bin for extra wheels 
and tools, 














Buckler 






vew 1H. P. Cut-Off Machine 


A laboratory size cutter with ample power for 
fast cutting of samples up to 1" in diameter. 









This cut-off machine is built with the usual Buehler emphasis on precision in 
both the construction of the machine itself and the work it performs. The con- 
trols are arranged for the utmost convenience of the operator—a feature that 
contributes to speed and accuracy in cutting samples. 


The cutting wheel mounted directly on the ball bearing motor shaft is free 
from side play or vibration and is cooled by a stream of coolant directed on 
both sides of the wheel under the guard. 


The cutting is done on the front of the wheel by using the long lever handle 
to raise the clamp base holding the sample to contact the wheel. This mechan- 
ism is balanced so that pressure against the cutting wheel is under perfect con- 
trol at all times by the operator. A metal splash guard, removed in the illus- 
tration, furnishes protection from spray. ° 


Overall dimensions are 24” x 28” x 50”. Shipping weight, 575 Ibs. 
THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT INCLUDES... 
CUT-OFF MACHINES @ SPECIMEN MOUNT PRESSES e POWER GRINDERS 


EMERY PAPER GRINDERS © HAND GRINDERS ¢ BELT SURFACERS 
POLISHERS ¢ POLISHING CLOTHS ¢ POLISHING ABRASIVES 


Xd. 
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industry moved correspondingly. Con- 
versely, iron and steel products made im- 
proved transportation possible. 

The book leads up to the present Wheel- 
ing Steel Corp., but is nb sales and ad- 
vertising department product for the par- 
ticular benefit of the corporation. The 
corporation just happens to be the 1945 
terminal of the particular section of the 
steel industry being traced. 

There is considerable about Wheeling 
as a town, and a colorful one. The book 
can well go on: the shelf beside “Iron 
Men and Their Dogs”; it’s a more pre- 
tentious volume, but equally enjoyable. 
An especially good birthday present for 
anyone interested in the steel industry. 
—H. W. GILLETT 


Metallurgical Dictionary 


GERMAN-ENGLISH DICTIONARY OF MET- 
ALLURGY. By T. E. R. Singer. Published 
by McGraw-Hill Book Co., Inc., New 
York, 1945. Fabrikoid, 54% x 71% in., 
298 pages. Price $4.00. 


Many scientists, workers in research, 
and metallurgists will welcome this new 
dictionary. The volume meets a long-felt 
need. 

Unusual technical terms, not usually 
found in the standard dictionaries, are 
included as well as terms used in metal- 
lurgy and related fields, such as mining, 
mineralogy, metal working, and so on. 
There has been no attempt to include all 
the terms in these related fields. Neither 
have simple German words of a non- 
technical nature been included, because 
the user is assumed to have a general 
knowledge of German. 

A feature of the new dictionary has 
been to pay special attention to the modern 
German tendency to eliminate from the 
German language all technical words of 
non-German origin. New words have 
been added to the German language and 
older words, often of a non-technical 
derivation, have had their meaning ex- 
tended. Where two or more German 
words have the same meaning, both terms 
will be found under each entry. In many 
cases obsolete terms have also been in- 
cluded. 

Many of those who examine this vol- 
ume and appreciate its helpful value will 
wish perhaps there were a similar up-to- 
date dictionary of English into German. 

All research and technical libraries 
should possess a copy. 

—E. F. CONE 


Other New Books 


Guossary or Foreicn Wetpinc Terms. Compiled 
by M. A. Cordovi. Published by American Welding 
Society, New York, 1944. Paper, 6 x9 in., 16 pages. 
Price 50c. This glossary has been compiled to 
supplement standard or engineering dictionaries. It 
will be found valuable by contractors, students and 
others who may have occasion to consult welding 
drawings or specifications using German, French, 
Russian or Spanish terms. Many of these terms 
are not found in any standard or technical diction- 
aries. 
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Metat Quatitry. Published by Drop Forging Assn., 
Cleveland, Ohio, 1944. Paper, 8% x 10% in., 40 
pages. Users of forgings, design engineers, metal- 
lurgists, instructors in engineering and metallurgy 
and production and management executives through- 
out the metal-working industry will be interested 
in this booklet describing how “‘hot working’’ im- 
proves the quality of steel. Characteristics of forg- 
ing materials are dealt with broadly; steel is fea- 
tured, and how this metal gains in strength and 
toughness, progressively through hot-working op- 
erations, from ingot to finished forging, is ex- 
plained. 


1945 Ctassiriep Direcrory—Ninta Epitrion. Pub- 
lished by Association of Consulting Chemists & 
Chemical Engineers, Inc., New York, 1945. Paper, 
7% x 10% in., 79 pages. Free to those interested. 
This is a “clearing house for consultants’’—it gives 
some of the names of consultants specializing in 
any given field. This directory serves only as a 
preliminary introduction. All persons listed are 
prepared to discuss with a prospective client the 
character of their services and their qualifications 
without obligation. In Section II, the members of 
the Association have described their qualifications 
and the kind of service they and their organizations 
are prepared to render. Among the members listed 
in the directory are some who are best described 
as general practitioners, and others who are special- 
ists in certain fields. It is a valuable reference 
directory. 


Sueet Metat Tueory anp Practice. By John C. 
Butler. Published by John Wiley & Sons, Inc., New 
York, 1944. Cloth, 8% x 11% in., 173 pages. 
Price $3.00. Primarily for sheet metal workers, this 
volume is a concise, practical, tested self-instruction 
guide that gives methods of successfully handling 
tools and machines, blueprint reading, material al- 
lowances, fluxes for soldering, and welded and 
riveted assemblies now used in sheet metal shops. 


New Mernops ror Sueet Meta Work—Tuirp Epi- 
tion. By W. Cookson. Published by the Sheet Metal 
Publication Co., New York, 1942. Cloth, 5% x 8% in., 
207 pages. Price $3.75. This volume is a practical 
working textbook for apprentices, sheet metal work- 
ers, platers, and draughtsmen engaged in engineer- 
ing, aircraft, shipbuilding and other industries. The 
main objects of the book are to eater to the sheet 
practice of laying-out patterns on a more exact 
basis than hitherto deemed possible. + 


Damptnc Capacity: A General Survey or EXxisTiIne 
Information. By F. C. Thompson, Published by 
British Non-Ferrous Metals Research Assn., London, 
1944. Paper, 6 x 9% in., 37 pages. Price 3s.6d. 
A correlated survey of the present knowledge of the 
fundamentals of damping capacity, such as its metal- 
lurgical and mechanical significance, and the validity 
or present methods of determining it has been 
prepared by the author. Directions in which future 
experimental work might be profitable are included. 
A bibliography of 58 references, supplementing 
existing ones, is also included. 


Kriexstre ‘“‘A’’ Hanpsoox. Published by National 
Lead Co., New York 6, N. Y., 1945. Paper, 54% x 
8% in., 72 pages. Free upon request (but supply 
is limited). This revised edition contains informa- 
tion on the use of Kirksite “‘A’’ developed since 
the distribution of the two earlier editions. There 
is also included previously published matter helpful 
to present and prospective users. The handbook 
aims to give, by example, an accurate picture of 
the part Kirksite “‘A’’ is playing in certain fields 
and may play in other industries. It is complete, 
practical and comprehensive. 


SHRINKACE AND Gas EFrects IN THE CASTING oF 
Non-Ferrous Metats anp Attoys. By W. A. Baker. 
Published by British Non-Ferrous Metals Research 
Assn., London, 1944. Paper, 6 x 9% in., 44 pages. 
Price 7s.6d. A connected account of shrinkage and 
gas phenomena during the solidification of metals, 
together with methods of obviating ill effects on 
castings, is found in this pamphlet. The funda- 
mental mechanisms of the processes concerned are 
explained in terms that do not require specialized 
knowledge by the reader. A bibliography of 58 
references is included. 








Qurw’s Merat Hanpsoox snp STATISTICS—]944 b 
F. B. Rice-Oxley. Published by Metal Inj 
Bureau, Ltd., London, 1944. Cloth, 494 xO ig 
332 pages. Price 10 s. Some relaxation of the of, 
cial ban on the publication of metal Statisticy ig 
the U. K. has made it possible to incorporate sayy 
new material in the new edition of this ; 

tional and authoritative reference bock. The fig 
section is entirely statistical, giving prices, j 

exports, and production and consumption figures, 
The second section consists of reference Rotes gy 
such subjects as the properties, uses and commer. 
cial grades of non-ferrous ores and minor metals; 
notes on specifications and uses of Copper ang 
copper alloys; a survey on aluminum and 

sium and their alloys giving properties, uses, fab. 
rication methods, etc.; and other data. Two ney 
features are included, one dealing with the many. 
facture of tinplates and the other with the 

facture of galvanized sheets, both valuable addition, 






Tentative HAaRDENABILITY Banps—ConTRisutions 9 
tHe Meratturncy or Steer—No. 1l. Published by 
Society of Automotive Engineers, Inc. and Amen 
can Iron & Steel Institute, New York, 1944, 6s9 
in., 50 pages. Price 25c. This pamphlet is No 
11 in the series of Contributions to the Metall 
of Steel, issued by the S.A.E. and the ALS, 
as a result of cooperative work done by the In : 
and Steel Committee of the War Engineering ee 
Board, the Iron and Steel Div., General Standanjy 7 
Committee of the S.A.E., and the Technical Cop. 
mittee on Alloy Steel of the A.I.S.I. There ap 
seven tables of useful data and 38 informatin 
charts. 


Srraucturat Fatturnes 1n Wetvep Sarr Constavery 
(Tentative). Report of Subcommittee on Hu 
Construction and Committee on Welding in Marin 
Construction. Published by American Welding S» 
ciety, New York, 1944. Paper, 6 x 9 in., 9 pages, 
Price 25c. Factors that cause failures in welde 
ship construction and some suggested means {or 
their control are presented in this brief report. | 
is an extension of the principle set forth in th 
previously published report: ‘*Thermal Stresg 
and Shrinkage in Welded Ship Constractiog,” 
This new report is being presented at this time 
assist the shipbuilding industry in its welding 
problems until extended studies are completed and 
reported upon. 


Ui 
ApPLiep FUNDAMENTALS oF Macuines. By PF, | 


Cornetet & D. W. Fox. Published by McKnight 
& McKnight, Bloomington, Ill., 1944. Heavy paper, 
6% x 10% in., 323 pages. Price $2.50. This isa 
new text, laboratory manual and notebook combined for s 
on the basis of principles of machines as applied to 2 
modern life. Industrial applications of fundamental Using 
theories through experiments and demonstrations 
are shown, together with vocabulary lists following | moun 
several of the units to aid the student in mastering 
new and difficult words. The material is organized 4 
on units of study with page references given to speci 
many standard texts. There are also assignmen: 
units to instruct the student in the proper methods ness, 
of procedure for each job encountered. 


PuoromicrocrarHy. Fourteenth Eprrion. Published 
by Eastman Kodak Co., Rochester 4, N. Y., 194. by ot 
Fabrikoid, 6 x 8% in., 174 pages. Price $2.00. This 
book presents a simple discussion of the pertinent 

fundamentals of optics and photography, as well » oper 
practical instruction in the technique of photomi- i  - 
crography. It is not claimed that all possible meth- In di 
ods are included. Some of the chapters include: 
General Optical Principles, Photomicrography by Ing ¢ 
Incident, Hlumination, Photomicrography with Ultr- 
violet Light, Photomicrographic Materials, Motion less 
Photomicrography and Color Photomicrograph: 
There is also a selected bibliography. tion 


Practica, Design ror Arc Wexpinc, VoL. 2. By plete 
Robert E. Kinkead. Published by Hobart Bros. €o., 
Troy, Ohio, 1943, 1944. Cloth, 8% x 11% in, ®™®% | othe 
pages. Price $3.50. Taking up where the first 
volume left off, this volume presents 100 new and able 
entirely different “idea stimulators” for use by 
designers, engineers, and fabricators who are inter 

ested in making the most of welding equipmest alon 
now on hand or to be installed. In selecting the 
100 design ideas for thie second volume, the author ave 
has paid considerable attention to fabrication of 
tubular members and connections. Many of these 
ideas will be found applicable both to piping ™ 
stallations and to tubular structural design. It is 
expected that this second book will merit a & 


ception at least as enthusiastic as that accorded 
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PRECISION” ENGINEERED 


for simplified specimen mounting. 
Using air for operation this modern 


mounting press produces uniform 






FEATURES 


= os Operates from air pressure supply of 
40 Ibs. or more. Air consumption 
negligible. 






specimens, identical in size and hard- 






ness, without attention of skilled op- 








erator and in a fraction of time used 





ab 2. Does not require operator's continu- 

ous attention, as only approximately 
1 minute is required to load the ma- 
chine and place it in operation. No 
further attention until curing is com- 
pleted. 


a 3 Press is self-contained, with time 
* switch to indicate curing period, 
thermostat, electric heaters, pilot light 
indicating operation of thermostatic 
switch and heaters, line switch, built- 
in air pressure regulator and oiler 
for air cylinder. 






by other mounting presses. Complete 







operation of placing molding powder 












in die, locking head in place, apply- 






ing air pressure to cylinder requires 






less than a minute. No further atten- 







tion is required until curing is com- 





Convenient handle on right hand side 
of cabinet operates air valve. 


7? 5 Hinged cover at top swings down to 
* completely enclose cabinet when not 
in use. 






pleted. This frees the operator for 







other duties and affords a consider- 







able savings in time. This feature 





Floor space only 16” x 20”. 


7 Streamlined all welded monostructure 
* cabinet with compartment for handy 


storage of accessories. 






done will pay for this equipment in 






avery short time. 











: Le for Bulletin 850F showing our 


complete line of hand and automatic 


equipment for specimen preparation 
See Your Laboratory Supply Dealer 
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((0MPLETELY EQUIPPED .. . competently staffed 
... chemical, physical and electrical laboratories 
provide quick answers to vital questions about 
materials used in Tube Turns forgings. Quali- 
tative and quantitative analysis of alloys is 
accomplished in minimum time with our own 
spectrograph. Metal structures are revealed by 
photomicrograph. Adequate laboratory furnace 
equipment solves many heat treat problems. 

Tube Turns’ great tool and die shop is. the 
largest in the South. Upset and mechanical press 
equipment in every range of size—plus the latest 
in automatic precision heat treating furnaces— 
the background of Tube Turns’ personnel—all 
these are other factors in Tube Turns’ forgings 
achievement. 

Brought to the peak of efficiency and capacity 
to meet the urgent demands of war, Tube Turns’ 
facilities and abilities with steel and light metal 
forgings are now available to help you improve 
your peacetime products. You are invited to sub- 
mit your problem, without obligation, to Tube 
Turns (Inc.), Louisville 1, Kentucky. 
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ALLOY IRONS 
Molybdenum in Cast Iron. Climax Molyb- 
~ denum Co. (1-295) 


ALLOY STEELS 


High-Strength Steels. Republic Steel Corp. 
The characteristics, chemical composition 
wed physical properties of three low-alloy, 
high tensile steels—Republic Aldecor, Re- 
lic Cor-Ten, and Republic Double 
Srength—are presented in a 4-page bulle- 
tin, No. 434. (1-312) 
High-Tensile Steel. Youngstown Sheet & 
Tube Co. Complete data on Yoloy, a high- 
wnsile steel that may be welded by the 
dectric arc, resistance or gas processes with 
aminimum of hardening or embrittlement, 
ue presented in a 16-page, illustrated bul- 
igin, No. 55. (1-313) 
Sieel Analysis Chart. American Steel & Wire 
Co. (1-218) 
Steel Composition Ranges. Babcock & Wil- 
cox Co. (1-146) 

low Alloy Steel. Bethlehem Steel Co. 
(1-117) 
Low Alloy Steels. Great Lakes Steel Corp. 
(1-171) 

High Strength Steel. Inland Steel Co. 

(1-90) 
Molybdenum Steels and Irons. Molybdenum 
Corp. of America. (1-133) 
Special Steels. A. R. Purdy Co., Inc. (1-194) 
National Emergency Steels. Joseph T. Ryer- 
son & Son, Inc. (1-204) 
Magnet Steels. Simonds Saw & Steel Co. 
(1-209) 


CARBON STEELS 


Free-Cutting Open Hearth Steels. Bliss & 
Laughlin, Inc. (1-304) 


HIGH SPEED STEELS 


High-Speed Steel. Latrobe Electric Steel Co. 
This 4-page bulletin presents complete data 
on HV-6, a high vanadium, high carbon- 
molybdenum high-speed steel. (1-311) 
High-Speed Steels. Cleveland Twist Drill 
Co. (1-309) 
High-Speed- Steel. Firth-Sterling Steel: Co. 
(1-301) 

STAINLESS STEELS 


Stainless Steels. Crucible Steel Co. of 


America. (1-290) 
Alloy Steels. Peter A. Frasse & Co., Inc. 

(1-220) 

Stainless Clad Steel. Granite City Steel Co. 

(1-256) 


Sinless Clad Steel. Ingersoll Steel & Disc 
Div., Borg Warner Corp. (1-104) 

Stabilized Alloy. Lebanon Steel Co. 
(1-294) 


TOOL AND DIE STEELS 


Air-Hardening Tool Steels. Carpenter Steel 
G. The Matched-Set Method for selecting 
the air-hardening tool steel best suited for 
tach job is described and examples given in 
a descriptive folder. (1-309) 


Cutting Alloy. Jessop Steel Co. This 12- 
Page, illustrated booklet describes “T and 
» @ cast-to-shape, non-ferrous alloy that 
bridges the gap between high-speed and 
cemented carbide cutting tools. Specifica- 
tions are included. (1-310) 
Drill Rods and Tool Steels. Allegheny 
ludlum Steel Corp (1-292) 
Ally Tool Steel. H. Boker & Co., Inc. 


(1-237) 
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Tool Steels. Copperweld Steel Co. (1-228) 


IRON AND STEELS—GENERAL 


Magnetic Ingot Iron. Am. Rolling Mill Co. 
An attractive, 20-page, illustrated bulletin 
presents complete data on Armco magnetic 
ingot iron for d.c. applications. Numerous 


charts are included. (1-308 ) 
Furnace-Treated Bar Steels. La Salle Steel 
Co. (1-299) 
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COPPER AND ITS ALLOYS 


Machining Special Metal. Ampco Metal, 
Inc. The various phases of machining 
Ampco Metal and aluminum bronze alloys, 
as well as a discussion on tool design and 
inspection, are presented in a 12-page, illus- 
trated bulletin, No. 66. (2-291) 


Nickel-Silver Alloys. Riverside Metal Co. 
Complete data on Riverside nickel-silver 
alloys, including a brief history of this com- 
pany and its many facilities, are presented 
in an attractive, 48-page, illustrated catalog. 
Numerous tables are also of interest. 
(2-294) 


Bronze Bars. Shook Bronze Corp. Precision 
machined bars made from Shook 664 phos- 
phor bronze, a specially tough and strong 
bearing alloy, are described and illustrated 
in a 6-page folder, and over 400 stock sizes 
listed. (2-293) 


Copper and Its Alloys in Tubes and Plates. 
American Brass Co. (2-164) 

High Strength Bronze. American Manga- 
nese Bronze Co. (2-172) 

Bearing Bronze. Bearium Metals Corp. 


(2-287) 

Engineering Bronzes. Bridgeport Brass Co. 
(2-275) 

Copper and Brass. Copper & Brass Research 
Assn. (2-226) 


Beryllium-Copper Wire and Strip. Instru- 
ment Specialties Co., Inc. (2-250) 
Bearing Bronze. Johnson Bronze Co. 


(2-262) 
Phosphor Bronze. Phosphor Bronze Smelt- 
ing Co. (2-213) 
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Weights and Data for Brass and Bronze 
Products. Revere Copper & Brass, Inc. 
(2-170) 
Phosphor Bronze. Seymour Mfg. Co. 
(2-285) 


LIGHT METALS 


Magnesium. American Magnesium Corp. 
(2-230) 
Aluminum Alloy Specifications. American 
Smelting & Refining Co., Federated 
Metals Div. (2-253) 
Ingot Metal. Bohn Aluminum Co., Michi- 
gan Smelting & Refining Div. (2-204) 
Magnesium Alloys. Dow Chemical Co. 
(2-281) 
Aluminum Alloy. National Bronze & Alu- 
minum Foundry Co. (2-187) 
Wire, Rod and Bar. Reynolds Metals Co. 
(2-273) 
SPECIAL METALS 


Metal Powders. Charles Hardy, Inc. A com- 
plete list of metal powders produced by 
this company is presented in a 6-page, 
pocket-size pamphlet. (2-292) 
Molybdenum and Tungsten. American Elec- 
tro Metal Corp. (2-128) 
"Foote-Prints”—a house organ on rare 
metals, alloys and ores. Foote Mineral 
Co. (2-267) 
Indium. Indium Corp. of America. (2-217) 
Corrosion Data. International Nickel Co., 
Inc. (2-280) 
Metal Hydrides—Powders or Ingots. Metal 
Hydrides, Inc. (2-96) 
Metal Powders. Powder Metals & Alloys, 
ac. (2-149) 
Hard Facing Alloys. Wall-Colmonoy Corp. 
(2-251) 
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Molding Press. Defiance Machine Works, 
Inc. Model No. 152 plastic transfer mold- 
ing press is described and illustrated in a 
6-page folder. Specifications and diagrams 
are included. (12-31) 


Plastics. General Electric Co. A very at- 
tractive 20-page bulletin describes and illus- 
trates the steps taken in producing plastics. 

(12-32) 


Molding Presses. Watson-Stillman Co. Bul- 
letin No. 649-A, eight pages, describes and 
illustrates semi-automatic compression mold- 
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ing presses of from 50 to 2000 tons for 
either straight compression molding or by 
the transfer method. Specifications are in- 
cluded. (12-33) 


Hydraulic Packing Rings. Weatherhead Co. 
T-Ring Packing, a hydraulic packing that 
eliminates the damaging effect of extrusion 
of packing material into the clearance space 
between the mating parts, is described and 


illustrated in an 8-page bulletin. (12-34) 
Molded Platsic Parts. American Insulator 
Corp. (12-35) 
Gaskets and Sealing Materials. Armstrong 
Cork Co. (12-36) 

Plastic Laminate. Continental Can Co. 
(12-8) 

Plastics. Continental-Diamond Fibre Co. 
(12-6) 


Silica Glass for High Temperatures. Corn- 
ing Glass Works. (12-37) 


Plastics. Dow Chemical Co., Plastics Div. 
(12-2) 
Varnishes and Resins. Dow Corning Corp. 
(12-13) 


Plastics in Product Design. Durez Plastics 

& Chemicals, Inc. (12-42) 
Plastics. Eclipse Moulded Products Co. 

(12-16) 

Felt Bearing Seals. Felters Co., Inc. (12-43) 

Plastic Data Book. Formica Insulation Co. 


(12-11) 
Plastics, Resins, Etc. Hercules Powder Co. 
(12-22) 
Coatings, Resins, Etc. Heresite & Chemical 


Co. (12-28) 
Plastic Custom Molding. Imperial Molded 


Products Corp. (12-46) 
Glass. Kopp Glass, Inc. (12-17) 
Plastic Sheets, Tubes and Rods. Mica In- 

sulator Co. (12-29) 
Plastics. Monsanto Chemical Co., Plastics 

Div. (12-20) 
Carbon and Graphite Products. National 


Carbon Co., Inc., Carbon Products Div. 


(12-47) 

Molded Plastic Products. Plastic Manufac- 
turers, Inc. (12-48) 
Plastics. Richardson Co. (12-13) 
Laminated Plastic. Westinghouse Electric 
Corp. (12-50) 
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ALLOY CASTINGS 
Heat Resisting Steel Castings. Chicago Steel 


Foundry Co. (3-263) 
Corrosive Handling Equipment. Duraloy 
Co. (3-183) 
Durco KA2S Castings. Duriron Co., Inc. 
(3-225) 
X-Ray Tested Castings. Electro Alloys Co. 
(3-74) 
Alloy Castings. Sterling Alloys, Inc. 
(3-380) 
CASTiINGS—IRON, STEEL, 
NON-FERROUS, ETC. 
Heat Treated Aluminum Castings. Acme 
Aluminum Alloys, Inc. (3-290) 


Special Castings. Advance Foundry Co. 
(3-381) 
Beryllium Copper Castings. Akron Bronze 


& Aluminum Co. (3-556) 
Centrifugal Steel Castings. American Cast 
Iron Pipe Co. (3-374) 


Data on Brass and Bronze Castings. Ham- 
mond Brass Works. (3-194) 
Malleable Castings. Lancaster Malleables & 
Steel Corp. (3-571) 
Castings. Meehanite Research Inst. (3-491) 
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Alloy Castings. Michiana Products Corp. 


(3-512) 

Cast Steel Breech Rings. Ohio Steel Foundry 
Co. (3-447) 
Centrifugally Cast Non-Ferrous Metals. 
Shenango-Penn Mold Co. (3-339) 
Steel Castings. Steel Founders’ Society of 
America. (3-431) 


DIE CASTINGS, PRECISION CASTINGS, ETC. 


Die Casting and Permanent Mold Casting. 
American Metal Co., Ltd. (3-542) 
Designing for Die Casting. New Jersey 
Zinc Co. (3-550) 
Die Castings. New Products Corp. (3-468) 


FORGINGS 


Forging Terms. Kropp Forge Co. A com- 
prehensive list of forging terms, with their 
correct definitions, is presented in a 20- 
page, illustrated booklet. (3-579) 


Drop Forgings. National Lock Washer Co. 
Complete data on drop forgings, as well as 
other types of forgings, are presented in a 
comprehensive, 40-page, illustrated catalog. 

(3-580) 


Designing Impression Die Forgings. Drop 
Forging Assn. (3-378) 
Pressed and Forged Products. Lenape Hy- 


draulic Pressing & Forging Co. (3-211) 
Steel Forgings. National Forge & Ordnance 
Co. (3-576) 
Metal Forgings. Scoville Mfg. Co. (3-567) 


Steel Forgings. Transue & Williams Steel 
Forging Co. (3-383) 


METAL PARTS 


Spark Plug Bushings. Aircraft Screw Prod- 
ucts Co., Inc. (3-537) 
Engineering Production. Borg-Warner Corp. 
(3-578) 

Chain Belts. Chain Belt Co. (3-559) 
Solder-Backed Contacts. Gibson Electric Co. 


(3-545) 
Magnet Manufacture. Indiana Steel Prod- 
ucts Co (3-359) 


Shims for ‘Roller Bearings. Industrial Prod- 
ucts Suppliers. (3-474) 
Porous Bronze Bearings. Keystone Carbon 


0. (3-331) 
Coiled Springs. Lee Spring Co., Inc. 
(3-560) 


Porous Metal Filters. Moraine Products Div., 
General Motors Corp. (3-125) 
Wear Resistant Precious Metal Parts. Permo, 


Inc. (3-65) 
POWDER METALLURGY 


(See also Sec. 2—Special Metals; Sec. 3—Metal 
Parts; and Sec. 8—Metal Powder Processing) 
Porous Bronze Bearings. Bound Brook Oil- 

Less Bearing Co. (3-393) 
Powder Metal Bearings and Parts. Chrysler 

Corp., Amplex Div. (3-473) 
Powder Metallurgy Products. Powder Metal- 

lurgy Corp., Div. General Bronze Co. 

- (3-89) 


TUBING 


Tubing, Fittings and Fabricated Piping. 
Youngstown Welding & Engineering Co. 
This 8-page bulletin, No. T-145, describes 
and illustrates Weldco tubing, fitting and 
fabricated piping, and includes specifica- 


tions. (3-581) 
Fabrieated Tube Parts. Calumet & Hecla 
Consolidated Copper Co., Wolverine 
Tube Div. (3-531) 
Piping. Flori Pipe Co. (3-345) 


Steel Analysis Chart. Globe Steel Tubes Co. 
(3-485) 

Plywood Tubing. Plymold Corp. (3-524) 

Seamless Tubing. Summerill Tubing ~ 
(3-423) 





History of Piping. Tube Turns, Inc. 
(3-303) 


OTHER METAL FORMS 


"Pre-Finished” Plated American 
Nickeloid Co. (3-218) 

Welded Steel Plate Construction. Central 
Boiler & Mfg. Co. (3-557) 

Fabricated Metal Products. Falstrom Co, 


Metals. 


(3-198) 
Weldments. Graver Tank & Mfg. Co., Inc 
; (3-425) 
Nails, Rivets, Etc. John Hassall, Inc. 
(3-418) 
Special Rolled Shapes. Lukenweld, Inc. 
(3-575) 


Metal Spinnings. Milwaukee Metal Spin. 
ning Co. (3-397) 
Design-Strengthened Metal. Rigid-Tex Corp, 


(3-552) 

Wire Products. Wickwire Spencer Steel Co, 
(3-466) 

Steel Stampings. Worcester Pressed Steel 
Co. (3-273) 
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ALLOYING AGENTS 
Aluminum Alloys. National Smelting Co, 


(4-187) 
Titanium Alloys. Titanium Alloy Mfg. Co. 
(4-128) 
AUXILIARIES 
Parting Compounds. Acheson Colloids Corp, 
(4-140) 


Coatings and Refractory Parting Compound. 

American-British Chemical Supplies, Ine. 

(4-235) 

Mixer and Check-Relief Valve. Wm. M. 

Bailey Co. (4-209) 
Plaster Molds. Castings Patent Corp. 


(4-218) 

Crucible Furnaces. Crucible Manufacturers’ 
Assn. (4-213) 
Core Coating, Binder. Foundry Rubber 
Compounds Corp. (4-215) 
Diecoats. Foundry Services, Inc. (4-233) 
Metal Reclamation. Hardinge Co. (4-80) 


Core Oil. Smith Oil & Refining Co., Indus- 
trial Oils Div. (4-181) 


REFINING AGENTS 


Deoxidizer. Vanadium Corp. of America. 
Complete data on Alsifer, a final deoxidizer 
and grain size control used in making steel 
in the open hearth, electric furnace and 
Bessemer converter, are presented in a 4 
page bulletin. (4-241) 


Calcium. Electro Metallurgical Co. (4-87) 


MELTING FURNACES, MACHINES 
AND PARTS 


Induction Furnaces. Ajax Engineering Corp. 
The improvements obtained by the use of 
Ajax-Tama-Wyatt induction furnaces in an 
aluminum alloy foundry are presented in 4 
6-page, illustrated reprint. (4-240) 
Metal Melting Furnaces. Campbell-Hausfeld 
Co. (4-119) 
Rocking Electric Furnaces. Detroit Electnc 
Furnace Div., Kuhlman Electric Co. 
(4-52) 
Centrifugal Casting Machine. Ecco High 
Frequency Corp. (4-225) 
Melting Furnaces. Fisher Furnace Co. 


(4-217) 

Die Casting Machines. Kux Machine Co. 
(4-228) 
METALS AND ALLOYS 
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Die Casting Machine. Lester-Phoenix, Inc. 


)) (4-229) 
Regenerative Furnace Control. Morgan 
Construction Co. (4-102) 


Hletric Melting Furnaces. Pittsburgh Lec- 
tromelt Furnace Corp. (4-61) 
) Die Casting Machine. Reed-Prentice Corp. 








, (4-239) 
} 

| raw MATERIALS 

} Duplex Malleable Iron. Jackson Iron & 
) Steel Co. (4-238) 
) 
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1 Heating © Heat Treatment 
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Gas Carburizers. American Gas Furnace Co. 


. (5-472) 

) | Anhydrous Ammonia. Armour Ammonia 

Works. (5-435) 

Bright Annealing of Metals. Lindberg Steel 

Treating Co. (5-576) 

Drying Air or Gases. Pittsburgh Lectro- 

dryer Corp. (5-500) 
AUXILIARIES 


Furnace Observation Doors. Bigelow-Liptak 
Corp. Thirteen features of the Type “A” 
observation door for boilers, oil stills and 
other industrial furnaces are listed in this 
4-page, illustrated bulletin, No. 30. 
(5-636) 


Centrifugal Quenching Machine. Hannifin 
Mfg. Co. Bulletin No. 55, four pages, de- 
scribes and illustrates a centrifugal quench- 
ing machine for the controlled quenching 
of circular parts of all kinds. (5-632) 


Oil Coolers and Heat Transfer Equipment. 
Bell & Gossett Co. (5-476) 
Specifications and Heat Treating Chart. 
Chicago Flexible Shaft Co. (5-264) 
Pressed Steel Pots. Eclipse Fuel Engineering 
Co. (5-352) 
Industrial Sub-Zero Machines. Kold-Hold 
Mfg. Co. (5-390) 
Cold-Treating Equipment. Motor Products 
Corp., Deep-Freeze Div. (5-410) 
Butterfly Valves. R-S Products Corp. 
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(5-493) 

liguid-Gas Separator. Selas Corp. of Amer- 
ica. (5-551) 
Cooling Coils. Trane Co. (5-323) 


BATHS AND COMPOUNDS 


Metal Treating. American Cyanamid & 
1 


Chemical Corp. (5-604) 
Quenching Oils. Gulf Oil Corp. (5-455) 
Heat Treating Baths and Furnaces. A. F. 

Holden Co. (5-609 ) 
Steel Hardening Compound. Necamp Metal- 

lurgical Laboratories. (5-619) 
Salt Baths. Park Chemical Co. (5-334) 


BURNERS 


. | Gas Burners and Combustion Equipment. 
: Burdett Mfg. Co. (5-534) 
Oil Burners. W. S. Rockwell Co. (5-613) 


HIGH FREQUENCY HEATING 


Induction Heating. Ajax Electrothermic 
Corp. An interesting article on the early 
development and progress of induction heat- 
img is presented in a 10-page, illustrated 
reprint. (5-628 ) 


Electronic Heating. Federal Telephone & 
10 Corp. Complete data on the Mega- 
mM method of high-speed, uniform elec- 
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tronic heat for the plastics industry are pre- 
sented in a 4-page, illustrated bulletin. 
(5-631) 


Radio Frequency Generators. Westinghouse 
Electric Corp. Bulletin No. 85-800, eight 
pages, describes and illustrates industrial 
radio frequency generators for induction and 
dielectric heating. Specifications are in- 


cluded. (5-635) 
Induction Heat Treating. Budd Induction 
Heating, Inc. (5-617) 
Induction Generators. Induction Heating 
Corp. (5-618) 


High Frequency Heating. Lepel High Fre- 


quency Laboratories, Inc. (5-340) 
High Frequency Induction. Ohio Crank- 
shaft Co. (5-512) 


High Frequency Heating. Scientific Elec- 
tric Div., “S” Corrugated Quenched Gap 
Co. (5-542) 


FURNACES 


Oil-Fired Furnaces. Dempsey Industrial Fur- 
nace Corp. Bulletin No. 3-1A, two pages, 
describes and illustrates oil-fired “Series C” 
furnaces for carburizing, annealing and heat 
treating. Specifications are included. 
(5-630) 


Gas-Fired Furnace. Lindberg Engineering 
Co. The Cyclone gas-fired toolroom box- 
type furnace for low-cost tempering and pre- 
heating of tools, dies and other small parts 
is described and illustrated in a 4-page bul- 
letin, No. 160. Specifications are included. 

(5-633) 


Dry Cyaniding. Surface Combustion Corp. 
Complete data on the dry cyaniding process 
in continuous furnaces are presented in a 
4-page, illustrated bulletin, No. SC-124. 


(5-634) 
Electric Pot Furnaces. American Electric 
Furnace Co. (5-97) 


Blowerless Furnaces. Baker & Co., Inc. 
(5-168) 
Controlled Atmosphere Furnace. Delaware 
Tool Steel Corp. (5-562) 
Bright Annealing Furnaces for Stainless 
Steel. Drever Co. (5-224) 

Bright Annealing. Electric Furnace Co. 
(5-44) 


Hich Temperature Sintering Furnaces. 
Harper Electric Furnace Corp. (5-564) 
Convection Tempering Furnace. Heavy- 
Duty Electric Co. (5-538) 
Heat Treating and Laboratory Furnaces. 
K. H. Huppert. (5-303) 
Carbon Correction Furnace. Lithium Corp. 
(5-573) 
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Forging Furnaces. Mahr Mfg. Co. (5-514) 
Heat Treating Furnaces. Salem Engineering 
Co. (5-341) 
Electric Furnace. Sentry Co. (5-545) 
Electric Salt Bath Furnaces. Upton Electric 
Furnace Div., Commerce Pattern Foundry 
& Machine Co. (5-217) 
Heat Treating Furnaces. Vulcan Corp. 


(5-243) 
OVENS 
Direct Air Heaters. Despatch Oven Co. 
(5-490 ) 


Foundry Ovens. Gehnrich Oven Div., W. 
S. Rockwell Co. (5-608 ) 
Infra-Red Equipment. Infra-Red Engineers 


& Designers. (5-611) 
PROCESSES 
Heat Treating Pistol Parts. Ajax Electric 
Co., Inc. (5-606) 


Electric Heaters & Heating Devices. Gen- 
eral Electric Co. (5-601) 
Infra-Red Heating. C. M. Hall Lamp Co. 
(5-637) 

Wear Phenomena. Nitralloy Corp. 
(5-541) 
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Refractory Concrete. Atlas Lumnite Cement 
Co. The use of refractory concrete in the 
construction of furnaces and _ industrial 
structures exposed to heat is described in a 


12-page, illustrated reprint. (6-189) 
Furnace Repair Refractory. Basic Refrac- 
tories, Inc. (6-168 ) 
Refractory Coating Material. Brickseal Re- 
fractory Co. (6-67 ) 


Flux Resistant Refractory. Corhart Refrac- 
tories Co. (6-95) 
Silicon-Carbide Graphite Crucibles. Electro 
Refractories & Alloys Corp. (6-165) 


Continued on Next Page 
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Light-Weight Refractory. A. P. Green Fire- 
brick Co. (6-181) 
Ramming Mixtures. Harbison-Walker Re- 


fractories Co. (6-130) 
Refractories. Illinois Clay Products hes 
(6-178) 


Plastic Ramming Refractory. Ironton Fire 

Brick Co. (6-146) 
Bonding Mortar. M. W. Kellogg * 

(6-177) 

Refractory Mixture. Laclede-Christy Clay 

Products Co. (6-109 ) 

Brick Linings. Plibrico Jointless Firebrick 


Co. (6-124) 
Refractory Products. Charles Taylor Sons 
Co. (6-77) 
Silica Tubing and Rod. Thermal Syndicate, 
Ltd. (6-103) 
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BRAZING AND SOLDERING 


Low Temperature Brazing. Handy & Har- 
man. Mass production brazing of burster 
tubes with Easy-Flo, a silver brazing alloy, 
is described in Low Temperature Brazing 


News No. 32, four pages. (7-385) 
Welding, Brazing Aluminum. Aluminum 
Co. of America. (7-192) 


Welding Alloys. Eutectic Welding Alloys, 


Inc. (7-365) 
Solderless Connectors. Ideal Commutator 
Dresser Co. (7-253) 
Silver and Gold Solders. D. E. Makepeace 
oO. (7-374) 
Silver Flux. Scaife Co. (7-224) 


Silver Solder Flux. Superior Flux Co. 
(7-352) 
Soldering Flux. Wolfe-Kote Co. (7-311) 


ELECTRIC ARC WELDING 


Welding Electrodes. Air Reduction Co. A 
complete line of Aitco electrodes for weld- 
ing mild steel, alloy steel, stainless steels, 
etc. is presented in a 56-page, illustrated 
catalog. A combined selector chart and in- 
dex is included. (7-382) 


Arc Welding Recorder. Rubicon Co. The 
Ronay Arcronograph, a graphic instrument 
used in arc welding for recording uniform- 
ity of arc stream, skill of welding operators 
and quality of weld, is described and illus- 
trated in a 12-page bulletin, No. 400. Prices 
are included. (7-387) 


Stainless Steel Electrodes. Alloy Rods Co. 

(7-235) 
Electrodes. American Agile Corp. (7-233) 
Electrode Color Chart. Arcos Corp. (7-78) 
Tungsten Electrodes. Callite Tungsten Corp. 


(7-254) 
Austenitic Stainless Steel Electrodes. WHar- 
nischfeger Corp. (7-110) 


Design for Arc Welding. Hobart Brothers 
Co. (7-298) 
Arc Welders. K. O. Lee Co. (7-348) 
Arc Welding. Lincoln Electric Co. (7-373) 
Arc-Welding Electrodes. McKay Co. 


(7-164) 

Electrode Chart. Metal & Thermit Corp. 
(7-361) 
Electric Arc Welders. Mid-States Equip- 
ment Co. (7-243) 
Weld Rod Coatings. Philadelphia Quartz 
Co. (7-248) 


Hard Surfacing Electrodes. Rankin Manu- 


facturing Co. (7-368) 
Welding Electrodes. Welding Equipment 
& Supply Co. (7-380) 


RESISTANCE WELDING 


Projection Welder. Sciaky Bros. Complete 
data on the PMCOI-9 projection welder, 
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150 Kva, for forging pressure in welding 
operations, are presented in an 8-page, il- 
lustrated bulletin, No. 120-A. (7-388 ) 


Flash Welding. American Welding & Mfg. 


Co. (7-378) 
Butt Welder. DoAll Service Co. (7-296) 
Seam Welder Controls. General Electric 


Co. (7-335) 
Welding Electrodes and Alloys. P. R. Mal- 
lory & Co., Inc. (7-342) 
Resistance Welding Applications. Progres- 
sive Welder Co. (7-332) 


SUPPLIES 


Steel Welding Rod. Am. Manganese Steel 
Div., Am. Brake Shoe Co. Amsco Toolface, 
a super hard and tough alloy tool steel 
welding rod for producing composite high- 
speed cutting tools, is described in a 2-page, 
illustrated bulletin, No. 345-W. (7-383) 


Measuring Surface Resistance of Sheet Alu- 
minum. Frederick Gumm Chemical Co., 
Inc. The Kelvin Bridge method of meas- 
uring the surface resistance of aluminum 
alloys used for welding is described in a 
3-page pamphlet. (7-384) 


Electrodes and Gas Welding Rods. Page 
Steel & Wire Div., Am. Chain & Cable Co. 
Complete data on how to select the proper 
electrodes or gas welding rods, based on 
the type and class of material to be welded, 
are presented in a 33-page bulletin. 
(7-386) 


Overlay Electrodes. Sight Feed Generator 
Co. A complete list of Rexalloy overlay 
electrodes for all ferrous metals and alloys, 
a.c. or d.c. (straight or reverse polarity) is 


presented in a 4-page bulletin. (7-389) 
Welding Positioners. Cullen-Friestedt Co. 
(7-220) 
Welding Electrodes. A. O. Smith Corp. 
(7-261) 
Regulator Parts. Victor Equipment Co. 
(7-275) 


Metal-Working 
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FORMING 


Pipe Bending Machine. American Pipe 
Bending Machine Co., Inc. (8-501) 
Hydraulic Presses. Anderson Bros. Mfg. Co. 
(8-279) 

Presses. E. W. Bliss Co. (8-254) 
Die Matrix Alloys. Cerro de Pasco Copper 


Corp. (8-106) 
Straightening Presses. Colonial Broach Co. 
(8-595) 

Hydraulic Presses. A. B. Farquhar Co., Ltd. 
(8-412) 


Stretch-Forming Machine. Huftord Machine 
Works, Inc. (8-636) 
Double-Flaring Tool. Imperial Brass Mfg. 
Co. (8-348 ) 
Hydraulic Presses. Johnson City Foundry 
& Machine Works. (8-673) 
Sheet Metal Facilities. Kirk & Blum Mfg. 


Co. (8-333) 
Liquid Die Coating. Geo. R. Mowat Co. 
(8-678) 

Zinc-Base Alloy. National Lead Co. 
(8-657 ) 


Hydraulic Stretch-Forming. North Ameri- 
can Aviation, Inc. (8-647 ) 
Die-Less Duplicating. O'Neil-Irwin Mfg. 


Co. (8-659) 
Bending Machines. Pines Engineering Co., 
Inc. (8-251) 





Extrusion Presses. Schloemann Engineering 
Corp. (8-661) 
Adjustable Draw Plates. Standard Machin. 
ery Co. (8-385) 
Tangent Benders. Struthers-Wells Corp, 
(8-662 
Multiple Punches and Spacing Table, 
Thomas Machine Mfg. Co. (8-619) 
Bushings and Punches. Tool Craft Co, 


(8-607) 

Hole-Punching Equipment. Wales-Strippit 
Corp. (8-445) 
Punches and Dies. Wiedemann Machine 
Co. (8-617) 


FORGING 


Forging Press. Hydraulic Press Mfg. Co, 
The H-P-M All-Hydraulic press for forging 
both ferrous and non-ferrous metals is de. 
scribed and illustrated in a 4-page bulletin, 


No. 4407. (8-688) 
Forging Furnaces. George J. Hagan Co, 
(8-230) 


MACHINING 


Gear Finishing Tools. Colonial Tool Co,, 
Ltd. A specialized line of rotary and rack 
type gear finishing cutters, laps, burnishers 
and master checking gears is described and 
illustrated in bulletin No. E-45. (8-684) 


Filters. Cuno Engineering Corp. A complete 
line of Auto-Klean and Flo-Klean continu- 
ously cleanable filters is described in a 12. 
page, illustrated bulletin. Selective flow 
tables and specifications are included. 
(8-685) 


Tapping Machines. Detroit Tap & Tool Co. 
Bulletin No. MTM-45, six pages, describes 
and illustrates medium-duty tapping ma- 
chines for medium-duty, high production, 
high precision tapping with either single or 
multiple spindle. (8-686) 


Surface Grinders, Etc. Hill-Acme Co. This 
4-page bulletin describes and _ illustrates 
“Hill” heavy-duty hydraulic surface grind- 
ers, “Acme” threading, tapping and forging 
machines, “Canton” portable cranes, etc. 
(8-687) 


Friction Saws. Kling Bros. Engineering 
Works. A complete line of high-speed fric- 
tion saws is described and illustrated in a 
4-page bulletin, No. 9200. Specifications 
are included. (8-689) 


Broaches and Broaching Machines. Lapointe 
Machine Tool Co. A very attractive, 108 
page, spiral-bound catalog profusely illus- 
trates and describes the facilities of this 
company, and the detailed procedure in pro- 
ducing broaches and broaching machines. 
(8-690) 


Drillers, Borers, Tappers. National Auto- 
matic Tool Co., Inc. A complete line of 
drillers, borers and tappers is presented in 
a 20-page, illustrated bulletin. Specifications 
are included. (8-691) 


Abrasive Segments. Norton Co. This 24 
page, pocket-size booklet describes and il- 
lustrates a variety of abrasive segments 

in chucks, and includes specifications and 
prices. 


Thread Milling Cutters. Plan-O-Mill Corp. 
Complete data on high-speed steel or cat 
bide thread milling cutters are presented it 
a 6-page, illustrated bulletin. Specifications 
are included. (8-698) 


Surface Grinding Set-Ups. George Schett 
Co., Inc. A variety of Magne-Bloc products 
for holding various types of work for suf 
face grinding operations are descri 
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jjystrated in an 8-page bulletin. Prices are 


included. (8-694) 


precision Lathes. South Bend Lathe Works. 
An attractive, 36-page catalog, No. 9-G, 
describes and illustrates the entire series of 
gin. precision lathes, and includes detailed 
gecifications and prices of each model. 
(8-695 ) 


Taps and Tapping. Threadwell Tap & Die 
(o. A practical guide for obtaining the best 
possible results with Threadwell taps and 
in tapping procedures is presented in a 64- 
page, illustrated booklet. (8-696 ) 


Drill Press Turret Head. Universal Engi- 
neering Co. This 2-page bulletin describes 


ind illustrates the Universal drill press 
mrret head for drilling, reaming, spot 
facing, etc. Specifications and prices are 
included. (8-697 ) 
Standard Marking System. Abrasive Co., 
Div. Simonds Saw & Steel Co. (8-261) 
Coolant Separators. Barnes Drill Co. 
{ 8-65 +) 
Oil Clarifiers. Briggs Clarifier Co. (8-382) 
Automatic Control. Bullard Co. (8-605 ) 
Carbide Steel Cutting. Carboloy Co., Inc. 
(8-392) 
Grinding Data Book. Carborundum Co., 
Refractory Div. (8-544) 
Sump Tank Cleaning Machine. W. R. 
Carnes Co. (8-613) 


Grinding Wheels. Cleveland Quarries Co., 
Sterling Grinding Wheel Div. (8-257) 
Cutting Machines. DeWalt Products Corp. 


(8-341 ) 
Back Spotfacer. Edlund Tool Co. 

(8-670) 
Cutting Lubricant. Filmite Oil Corp. 

(8-671) 
Milling Machines. Fray Machine Tool Co. 

(8-672) 


Cuiting Tools. General Aircraft Equipment, 
Inc., Tool Div. (8-244) 
Screw Thread Fits. Greenfield Tap & Die 


OR (8-606 ) 
Carbide Grinders. Hammond Machinery 

Builders. (8-239) 
Oil Purifiers. Hilliard Corp. (8-550) 
Filters. Johns-Manville Corp. (8-316) 


Milling Machines. Kearney & Trecker Corp. 


(8-674) 

Chip Breaker Charts. Kennametal, Inc. 
, (8-238) 
Disc Grinder. Kindt-Collins Co. (8-656) 


Cutting Machines. Loma Machine Mfg. Co., 
Inc. (8-677) 
Grinding and Finishing Method. Minne- 
sota Mining & Mfg. Co. (8-632) 
Metal Cutting Machine. Racine Tool & Ma- 


chine Co. (8-389) 
Soluble Cutting Oil. D. A. Stuart Oil Co., 
Ltd. (8-450) 
Bend Saws. Tannewitz Works. (8-679) 


METAL POWDER PROCESSING 


Mold Lubricant. Glyco Products Co., Inc. 
: . (8-503) 
Mixers, Agitators, Etc. H. K. Porter Co., 


Inc. of Pittsburgh. (8-542) 


RIVETING AND FASTENING 


Blind Rivets. Cherry Rivet Co. This 20- 
page, pocket-size booklet fully describes and 
illustrates basic types of Cherry blind rivets, 
their installation methods and applications 
for both blind riveting and pull riveting. 

(8-683 ) 


Double Seaming Machine. Ross Machine 

orks. An improved automatic double 
saming machine, ‘“Can-Stand-Still Type,” 
for square, round, oval and irregular shaped 
ans, is described and illustrated in a 4-page, 
Wustrated pamphlet. Specifications are in- 
cluded. (8-693) 
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Locking System. Bardwell & McAlister, 
Inc. (8-638) 
Explosive Rivets. E. I. duPont de Nemours 
& Co., Inc., Electrochemicals Dept. 
(8-562) 
Adhesive Cement. U. S. Plywood Corp. 
(8-681) 
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CLEANING 


Metal Cleaner. American Chemical Paint 
Co. Technical Service Data Sheet, No. 
3-2-210-2, two pages, discusses 210 De- 
oxidine, a spray application for cleaning 
and conditioning steel products. (9-549 ) 


Rust Removers. E. F. Houghton & Co. A 
variety of Houghto-Clean rust removers for 
ferrous metals are described in a 4-page, 
pocket-size pamphlet. (9-552) 


Metal Cleaning Compounds. Mac Dermid, 
Inc. Fifteen ways to improve the cleaning 
of metals with Metex compounds are listed 


in a 4-page bulletin. (9-555) 
Industrial Cleaning Machines. Alvey-Fer- 
guson Co. (9-251) 
Dust Control. American Air Filter Co., Inc. 
(9-408 ) 


Metal Washing Machine. American Foun- 


dry Equipment Co. (9-516) 
Deburring and Finishing Wheels. Car- 
borundum Co., Globar Div. (9-360) 
Alkali Steel Cleaner. Enthone Co. (9-380) 


Metal Core Brush. Fuller Brush Co., In- 
dustrial Div. (9-463 ) 
Metal Cleaner. E. A. Gerlach Co. (9-542) 
Repairing Chipping Hammers. Ingersoll- 
Rand Co. (9-434) 
Metal Cleaners, Etc. Kiem Chemical Works. 


(9-539) 
Electrolytic Cleaner. W. D. MacDermid 
Chemical Co. (9-524) 
Metal Cleaning in War Time. Magnus 
Chemical Co. (9-146) 
Electric Washers. Modern Maid Co., Inc. 
(9-544) 
Metal Cleaner. Oakite Products, Inc. 
(9-470) 
Metal Cleaning. Optimus Detergents Co. 
(9-533) 
Blast Cleaning Equipment. Pangborn Corp. 
(9-526) 
Emulsion-Type Cleaner. Pennsylvania Salt 
Mfg. Co. (9-492) 
Surface Peening. W. W. Sly Mfg. Co. 
(9-422) 
Spray Nozzles. Spray Engineering Co. 
(9-190) 
De-Burring and Finishing. Sturgis Products 
Co. (9-535) 
Abrasive Cleaning. Vapor Blast Mfg. Co. 
(9-166) 


CHEMICAL TREATMENTS 


Corrosion-Resistant Finish. Rheem Research 
Products, Inc. An interesting article on the 
lridite treatment for protecting zinc and 
cadmium surfaces against corrosion resis- 
tance is presented in an 8-page, illustrated 


reprint. (9-556) 
Gas-Fired Hot Dip Tanks. Aeroil Products 
Co. (9-496) 
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Blackening Iron and Steel. Alrose Chem- 


cal Co. (9-95) 
Black Oxide Finish for Steel. Heatbath 
Corp. (9-503) 


Rust Preventive. Johnston & Jennings Co., 


Rusta Restor Div. (9-548 ) 
Protecting Paint Finishes. Neilson Chemi- 
cal Co. of Canada. (9-532) 
Blackening Stainless Steels. Rustless Iron 
& Steel Corp. (9-546) 
Rust Inhibitor. Special Chemicals Corp. 
(9-547 ) 

ELECTROPLATING 


Electroplating. Hudson American Corp. The 
facilities for a complete service in contract 
electroplating are described and illustrated 
in a 4-page bulletin. (9-553) 


Selenium Rectifiers. Fansteel Metallurgical 


Corp. (9-446) 
Anodes and Plating Chemicals. WHanson- 
Van Winkle-Munning Co. (9-424) 
Anodizing. Kelite Products, Inc. (9-465) 
Corroston-Resistant Metal Coating. Stand- 


ard Steel Spring Co., Corronizing Div 
(9-469 ) 

Copper Plating. United Chromium, Inc. 
(9-413) 


NON-METALLIC AND ORGANIC 
COATINGS 


Blow and Spray Guns. B. F. Goodrich Co. 
A complete line of Lonn rubber blow and 
spray guns, and water savers is presented in 


a 22-page, illustrated bulletin. Prices are 

included. (9-551) 
Resin Baking Coatings. Bakelite Corp. 

(9-478) 

Corrosion Resistants. Cordo Chemical Corp. 

(9-280) 

Portable Infrared Unit. Fostoria Pressed 

Steel Corp. (9-455) 


Rust-Inhibiting Wax Coatings. S. C. John- 
son & Son, Inc. (9-234) 
Protective Coating. Mitchell-Bradford Chem- 
ical Co. (9-450) 
Porcelain Enameling Process. Porcelain 
Enameling Inst. (9-527) 
Aluminum Coatings. Quigley Co., Inc. 
(9-476) 
Electrostatic Painting Processes. Harper J. 
Ransburg Co., Electric Coating Div. 


(9-545) 
Metallic Paint. Wilbur & Williams Co. 
(9-529) 
PICKLING 
Corrosion Resistant Ceramics. Atlas Min- 
eral Products Co. (9-72) 
Corrosion Resistant Equipment. Haveg 
Corp. (9-530) 


Ferric Sulphate and Cartridge Cases. Mon- 
santo Chemical Co., Merrimac Div. , 
(9-176) 


POLISHING 


Coated Abrasives. Clover Mfg. Co. Com- 
plete data on coated abrasives, including the 
difference between technical and non-tech- 
nical abrasives, kinds of backings, coatings, 
grain sizes, etc. are presented in a 36-page, 
illustrated handbook. (9-550) 


Polishing Dust Collector. Leiman Bros., Inc. 
Several models of grinding and polishing 
dust collectors for light metal work are de- 
scribed and illustrated in a 4-page bulletin, 
No. 31645. Specifications are included. 


(9-554) 
Abrasive Belt Polishing Machine. Divine 
Brothers Co. (9-458) 


Greaseless Abrasive Compound for Burring. 
Lea Mfg. Co. (9-142) 
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PROTECTIVE PACKING 


Case Liners. C.T.C. Industries, Inc. This 
4-page folder describes bag-type case liners, 
made of asphalted, waterproof, waxed and 
oiled papers and sealed with a special water- 
proof adhesive, for maximum protection of 
perishable merchandise, fine equipment and 
heavy machinery during shipment. (9-557 ) 
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CONTROL INSTRUMENTS 


Electric-Type Controllers. Bristol Co. This 
16-page bulletin describes and illustrates a 
complete line of Microact and other elec- 
tric-type pyromaster controllers. Diagrams 
and typical applications are indicated. 


(10-665 ) 


Thermoswitches, Etc. Fenwal, Inc. A com- 
plete line of standard temperature and pres- 
sure control equipment which can be used 
throughout the entire range of temperature 
control work from sub-zero to 2000 F. is 
presented in a 40-page, illustrated catalog. 
Specifications are included. (10-668 ) 


Electrical Indicating Instruments. Marion 
Electrical Instrument Co. This 12-page 
brochure describes and illustrates a variety 
of glass-to-metal truly hermetically sealed 
2V4-in. and 314-in. electrical indicating in- 
struments. (10-669 ) 


Air Operated Controller. Askania Regula- 


tor Co. (10-587 ) 
Pyrometers and Salt Baths. Brown Instru- 
ment Co. (10-399) 
Combustion Control. Cities Service Oil Co. 
(10-518) 

Measurement and Control Instruments. Fox- 
boro Co. (10-312) 


Control Instruments. Hays Corp. (10-656) 
Portable Pyrometer. Illinois Testing Lab- 
oratories, Inc. (10-568 ) 
Conductivity Bridge and Controller. Indus- 
trial Instruments, Inc. (10-557) 
Indicating Recorder. Leeds & Northrup Co. 
(10-519) 

Potentiometer Controller. Wheelco Instru- 
ments Co. (10-481) 


HARDNESS TESTING 


Hardness Tester for Soft Metals. Barber- 
Colman Co. (10-218) 
Ferrous and Non-Ferrous Hardness Tester. 
Clark Instrument, Inc. (10-236) 
Hardness Tester. Wilson Mechanical In- 
strument Co. (10-632) 


INSPECTION DEVICES 


Surface Analyzer. Brush Development Co. 
Complete data on the Model SA-2 Brush 
surface analyzer for measuring surface ir- 
regularities as shallow as a millionth of an 
in. are presented in an 8-page, illustrated 
bulletin. (10-666) 


Precision Instruments and Methods. Con- 
tinental Machines, Inc. A correspondence 
course of eight lessons on precision measure- 
ment and instruments is contained in eight 
illustrated booklets. Further information will 

sent upon inquiry. (10-667 ) 


Dial Test Indicator. B. C. Ames Co. 
(10-564) 
Scanning Recorder. Baldwin Locomotive 
Works, Baldwin-Southwark Div. 
(10-642) 


550 


Identification of Steel. Dravo Corp. 


(10-271) 
Electronic Metal Identifier. Allen B. 
DuMont Laboratories, Inc. (10-529) 


Micrometer-Comparator. Federal Products 


Corp. (10-634) 
Optical Contour Comparator. Fish-Schur- 
man Corp. (10-628) 
Electric Gages. General Electric Co. 
(10-403) 
Speed Measurement. General Radio Co. 
(10-562) 
Powder Blower. Magnaflux Corp. 
(10-652) 


Hob-Checker. Michigan Tool Co. (10-658) 
Measuring Surface Roughness. Physicists 
Research Co. ’ (10-616) 
Illuminated Magnifiers. E. W. Pike & Co. 
(10-345 ) 
Wear Resistance Tester. Tabor Instrument 
Co. (10-640) 
Testing Methods. Triplett & Barton, Inc. 
(10-615) 
Filtration of Coolants. U. S. Hoffman Ma- 
chinery Corp., Filtration Div. (10-370) 


MECHANICAL TESTING 


Stress-Strain Recording. Baldwin-South- 
wark Div. (10-318) 
Impact Testing Machine. Tinius Olsen Test- 
ing Machine Co. (10-298 ) 
Universal Testing Machines. Riehle Testing 
Machine Div., Am. Machine & Metals, 
Inc. (10-386) 


METALLOGRAPHIC EQUIPMENT 


Metallurgical Testing Apparatus. Buehler, 
Ltd. (10-80) 


RADIOGRAPHY 
Films for Industrial Radiography. Ansco. 
(10-278) 
X-Ray and Radium Protection. Bar-Ray 
Products. (10-626) 
Industrial Radiography with Radium. Ca- 
nadium Radium & Uranium Corp. 
(10-515) 
X-Ray Film. Eastman Kodak Co. (10-170) 
The X-Ray in Industry. General Electric 


X-Ray Corp. (10-10) 
High-Intensity Illuminator. Picker X-Ray 
Corp. (10-493) 
SPECTROGRAPHY 
Universal Spectrophotometers. Wilkens- 
Anderson Co. (10-180) 


LABORATORY AIDS 


Metallurgical Equipment. Precision Scien- 
tific Co. Complete data on the Precision- 
Jarrett 3-step method in preparing metal- 
lurgical specimens are presented in bulletin 
No. 850. (10-670) 


Voltage Transformers. Superior Electric Co. 
Two models of the Voltbox, a laboratory 
variable voltage a.c. power supply, are de- 
scribed and illustrated in a 4-page bulletin, 
No. 88. Prices are included. (10-671) 


Optical Glass. Bausch & Lomb Optical Co. 


(10-291) 

Gas Analysis Equipment. Burrell Technical 
Supply Co. (10-594) 
Combustion Furnace. Harry W. Dietert Co. 
(10-654) 


Testing and Laboratory Equipment. Gamma 
Instrument Co. (10-629) 
X-Ray Spectrometer. North American Phil- 
ips Co., Inc. (10-611) 





Chemical Stoneware. U. S. Stoneware Cy, 
(10-339) 





Equipment and Machinery, 
General 
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Magnetic Pulleys. Dings Magnetic Separator 
Co. Electromagnetic pulleys and pulley 

separators are described and illustrated in 4 
32-page catalog, No. 260. Specifications are 
included. (11-353) 


Hydraulic Cylinder Calculator. Hanna §p. 
gineering Works. This handy calculator, 
slide rule type, quickly and easily finds the 
pull force of Hanna hydraulic cylinders, 
(11-354) 





Electron Tubes. Radio Corp. of America, 
Tube & Equipment Dept. Sixteen examples 
of RCA electron tubes at work in industry 
are presented in a 20-page, illustrated bul- 
letin. (11-355) 


Lubrication of Anti-Friction Bearings. Re. 
liance Electric & Engineering Co. Instruc. 
tion Sheet No. 3042, four pages, covers in 
detail the grease lubrication of double. 
shielded ball, open ball and spherical roller 
bearings as installed on Reliance equipment, 


(11-356) 


Pulverized Coal. Amsler-Morton Co., Inc. 
(11-162) 

Dry Chemical Fire Extinguishers. Ansul 
Chemical Co. (11-310) 
Steam-Oil Pressure Ratio Regulator. Bloom 
Engineering Co. (11-316) 
Mounted Wheels for Portable Tools. Ch- 
cago Wheel & Mfg. Co. (11-70) 
Ventilating Fans. De Bothezat Ventilating 
Equipment Div., Am. Machine & Metals, 


Inc. (11-344) 
Packing Scales. Detecto Scales, Inc. 
(11.203) | ord 


Dust Collector. Dust Filter Co. (11-345) Ind 

Turbine Pumps. Fairbanks, Morse & Co. 
(11-346) 

Refrigeration and Air Conditioning Equip- 


ment. General Electric Co. (11-243) 
Electrical Arc Etchers. George Gorton Ma- 
chine Co. (11-305) 
Fluid Cooler. Gray-Mills Co. (11-211) 
Hydraulic Equipment. Hydraulic Machin- 
ery, Inc. (11-201) 
Vibration Control, Korfund Co., Inc. 
(11-327) 
Material Handling Equipment. Lyon-Ray- 
mond Corp. (11-349) 
Air Grinder, Lubricators, Etc. Madison-Kipp 
Corp. (11-350) 
Steam Condenser. Niagara Blower Co. 
(11-328) 
Dust Preventives. Parsons Engineering Corp. 
(11-233) 
Water Softeners. Permutit Co. (11-75) 
Air Processing Equipment. Peters-Dalton, 
Inc. (11-218) 
Underground Pipe Conduits. H. W. Porter 
& Co. (11-351) 
Centrifugal Blowers. Roots-Connersville 


Blower Corp. (11-102) 
Settling and Dewatering Equipment. Claude 
B. Schneible Co. (11-337) 
Lubrication for Steam Turbines. Sinclat 
Refining Co., Inc. (11-197) 
Vacuum Cleaners. Spencer a Coy 
High Vacuum Pumps. F. J. Stokes Machine 
Co. (11-152) 
Specialized Lubricants. Tide Water Aso 
ciated Oil Co. (11-352) 
Centrifugal Pumps. Worthington Pump & 
Machinery Corp. (11-56) 
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SAVE TIME! ..... SAVE MONEY! ..... GET ACTIONT 


LET ONE CALL 
DO IT ALL 


WHEN YOU NEED 
STAINLESS STEELS 












iis your complete 
order — that’s what you'll receive when you telephone 
Industrial first . . . for, if it’s Stainless, Industrial has it. 


Carrying the largest, most diversified warehouse stock 
of Stainless Steels in America, Industrial is prepared to 
render same-day attention to your order. Whatever your 
need — sheets, bars or bolts, valves, fitting, tubing or 
other Stainless Steel items—you’ll find that Industrial can 
furnish them promptly ... at no premiumever mill prices! 


TROwbridge 7000 


Expert metallurgists at Industrial are at your service to 
assist in solving any specification 


or fabrication problem concerning ek: geen > 


Stainless. Don’t hesitate to request ss taiNLESS SURFACE HARDENING PROCESS 
help if yap need it. And if you GIVES 1100 BRINELL SURFACE HARDNESS 
cig Sadustitel catalog write This efficient new process combines the corrosion resistance 
’ of Stainless with the abrasion resistance of a nitrided sur- 
today fo Mour free copy. Industrial face. Both austenitic and martensitic grades of Stainless 
= - now can be hardened with this process. 
Steels, I se 250 Bent Street, Cam- Write Stainless Surface Hardening Co., 255 Bent St., 
bridge 41, Wass. Cambridge 41, Mass., a subsidiary of Industrial Steels, Inc. 










haven’t & 


JMLco C1-G1 


tverything in STAINLESS INDUSTRIAL. STEELS, INC. 


AUGUST, 1945 
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Ladle additions of ferromolybdenum are practical because 
the small amounts required to improve the properties of 
gray cast iron cause little drop in temperature. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING - MOLYBDIC OXIDE, BRIQUETTED OR CANNED? 
DATA ON MOLYBDENUM APPLICATIONS. \ FERROMOLYBDENUMe“CALCIUM MOLYBDATE” 
=< 
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After three years as high priority equip- 
ment, obtainable only by war industries for 
multiple casting of small precision parts, 
Jelenko “Thermotrol” is now available for 
general industrial use. ‘“Thermotrol” is 
manufactured by the Jelrus Co., 150 W. 
52nd St., New York 19. 

It is an electric melting and casting ma- 
chine of the spring-powered, high speed, 
straight arm, centrifugal type, especially de- 
signed for precision casting. The metal is 
melted in a carbon-monoxide reducing at- 
mosphere of a graphitic composition cruci- 
ble in a closed, cylindrical electric melting 
chamber. Accurate and positive control of 
casting temperatures is provided by a vari- 
able transformer and ammeter, by which 
the current passing through the melting 
chamber is regulated. Temperatures are in- 
dicated by a pyrometer. 

It is possible to cast each metal or alloy 
at its critical casting temperature—that 
point at which the resulting casting pos- 
sesses high mechanical properties and den- 
sity, and a minimum of pits, voids and other 
types of foundry hazards. “Thermotrol” 
melts any metal or alloy with a casting tem- 
perature up to 2300 F. This includes alumi- 
fum alloys, the brasses, bronzes, copper, 
zinc and other non-ferrous metals and alloys, 
gold and silver. 

“Thermotrol” comes to industry via the 
dental and jewelry fields. Successful mul- 
tiple casting of intricately patterned rings, 
Watch cases, brooches, etc., by the machine 
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NEWS 


of the metal-working industrie 







These aarner surprising developmicuts 
are bivhiz interosting as cpotwing the 
brea! extent to which these mate 
rizls are bear 9 usea in the war efor 
It would be a satisfactior to know 
in inst whar applications the vari 
ous types are used but sc me of this is 
erally a military seciet It would 
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Centrifugal Machine for Precision Casting 


with castings taken from the mold ready 
for buffing without intermediate grinding 
and finishing, focused attention of the war 
industries on it. In routine production it 
has been casting 60 units at a time and to 
micrometer tolerances (0.002 to 0.005 in.) 
and to such a high degree of surface finish 
that little or no machining is required. 

The “lost wax,” or “investment” method 
of casting is employed. From the master 
pattern a master mold is made of rubber 
or low fusing metal. Wax patterns are made 
by injecting molten wax into the master 
mold. One pattern is required for each 
unit to be cast. These wax patterns are 
then attached to a common sprue to form 
a pattern aggregate for a multiple casting 
which will use the full melt capacity of the 
melting chamber. The pattern aggregate is 
set into a cylindrical meta! flask and a 
refractory materiai (investment) poured 
around it. 

When the investment sets, the wax is 
melted out, leaving a cavity identical with 
the wax patterns. The flask is then attached 
to the melting chamber, in which the metal 
has been brought to proper casting tem- 
perature; the arm released and the metal 
packed into the mold by centrifugal force. 
This force, or pressure, is maintained 
throughout the solidification range of the 
metal, assuring dense castings. Due to 
centrifugal force, the castings are free from 
dross. 

When the casting has cooled, the invest- 





ment is easily broken away, the individual 
units cut from the gates or sprues. A light 
sand blast or pickling leaves castings requir- 
ing little or no machining or finishing. 
Since the refractory mold is broken up in 
removing the casting, highly complex shapes 
can be cast. 

Being fully mechanical in operation, re- 








quiring no skill, judgment or experience 
on the part of the operator, ““Thermotrol” 
is a precision casting apparatus which can 
be operated by unskilled labor. 
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Eight of the twenty-six “AMERICAN” Furnaces shown above 
for hardening, tempering and normalizing. These furnaces are 
meeting the rigid operating and metallurgical specifications in 
one of the largest ALL-ELECTRIC heat treat rooms in the Middle 


West, located at Kelsey-Hayes Wheel Co., Plymouth, Michigan. 





American Electric Furnace Company 
29 Von Hillern St., Boston, Mass., U. S. A. 


Industrial Furnaces for All Purposes. 
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Synthetic Rubber Forming Pad 


A new heat-resistant synthetic rubbe 
forming pad for magnesium sheet men 
parts, such as for aircraft, is announced by 
the United States Rubber Co., Rockefeller 
Center, New York. The pad is a solid 
chunk of rubber, 2800 Ib., 116 in. long, 59 
in. wide and 8 in. thick. It is used as the 





a. 





female die in hydraulic presses to form 
heated magnesium under 5000 tons pressure, 

When compressed, the rubber transmits 
the full pressure of the ram against the 
sheet, flowing into all irregularities and 
forcing the metal into the desired shape. 
When pressure is released, the rubber re. 
turns to its original form. 

For several years rubber pads were used 
for cold forming aluminum, but they were 
not suitable for magnesium since that 
metal tends to be brittle when cold. This 
new pad will withstand temperatures of 
450 F, and stands severe flexing and long 
wear. ; 

The single die used with rubber may be 
made of comparatively soft material, such as 
plastics or zinc, which can be designed 
quickly and cheaply. In the accompanying 
drawing the forming pad (1) is attached 
to the upper platen of the press (5). The 
hydraulic ram (6) comes down under heavy 
pressure, forcing the rubber against the 
sheet metal (2) and onto the male die (3), 
which rests on the lower platen of the 
press (4). 


@ A flux for soldering electrical connec- 
tions that is non-corrosive is announced by 
Polan Industries, Huntington 19, W. Va. 
Called “Zenith Super Flux,” it is good on 
copper, cadmium, plated brass and steel, 
black steel, and for tinning of soldering 
tips. It is applied by brush or dipping. 


Two-Meter Grating Spectrograph 


A new two-meter grating spectrograph 
for the analysis of highly alloyed ferrous 
metals and other materials containing com- 
plex spectra, as well as for general research 
work, has been introduced by A. R. L 
Dietert, Glendale, Calif., and Detroit. 

Capable of identifying 72 elements, the 
new spectrograph may be used for identi 
fication, sorting and miscellaneous or ft 
search applications, as well as routine of 
research quantitative analysis. 

A high-dispersion yet compact instfu- 
ment was achieved through the use of 
superfine gratings with a large number of 
ruled lines per in. Two kinds of original 
gratings are available. One has 36,600 
lines per in., or 91,500 total lines, produc- 
ing a dispersion of 3.4CA per mm. in the 

(Continued on page 558) 
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AUTO-KLEAN disc-type. For all fluids 


except those containing highly abrasive 
solids. Viscosities from 30 to 50,000 Say- 
polt Seconds. Cleaner blades give positive 
mechanical cleaning of filter element 
(manually or motor-driv en). Handles full 
flow, yet no larger than usual partial-flow 
Minimum pressure drop. Continu- 
ously cleanable. Sizes from 144” diam. 
x 4%" cartridges to massive motor-driven 
tela, With variety of built-in types. 





FLO-KLEAN wire-wound. For fluids 
containing highly abrasive solids such as 
metal chips, abrasive wheel particles, 
sand, etc. May be designed to remove 
particles .0025’’ or larger. Motor-driven 
backwash nozzle gives positive hydraulic 
cleaning of filter element. Low pressure 
drop — fluid moves in straight line, en- 
countering only momentary restriction. 
All parts made of metal constructions 
to meet varying corrosive and erosive 
conditions. 





AIR-LINE for compressed air. Removes 
solids, entrained moisture and oil from 
compressed air. It is an edge-type filter of 
metal disc construction. Brass element has 
0015” spacing. No cleaner blades. Re- 
moval of trapped dirt, water and oil is 
accomplished by opening petcock at 
bottom. 
* * * 


Catalog of filter selection factors and 
specifications will be found in SWEET’S. 
Or inquire for specific information on your 
type of application by sending us the 
coupon — no obligation. 


mm, me 
KEEP FLOW * «* ON “GO” WITH 
ad 


CUNO 


THE “FILTER-FINE” STRAINER 
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In the Cuno line you'll find the right type for the 
fluid... the flow... the physical conditions 


Start with the nature of the fluid — acid, alkaline or neutral, corrosive,, inert, 
stable, unstable, etc. — and the nature of the solids it carries, the minimum size 
to be removed. Consider the flow — gravity, suction or pressure, maximum ve- 
locity, allowable pressure drop. And the temperature at filtering point, viscosity, 
operating ‘conditions. 

Then decide how clean the fluid should be — how clean it is to start with, and 
how clean it should be kept. When these matters have been settled, the choice of 
a fluid-cleaning method is easy — because, in the Cuno line, you will find the 
filter that will keep flow on “‘Go’’. 

Three of the several types of filter Cuno offers are shown here. Adaptations of 
these are often made, under the direction of Cuno’s engineering staff, to meet 
special service conditions. Have us send you a copy of the Cuno Catalog. There 
is a coupon below for your convenience. 
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CUNO ENGINEERING CORPORATION 
458 South Vine Street, Meriden, Conn: 


Please send me a free copy of your new catalog. I am especially 
interested in the services checked. 


LjAcids { |Gases [jPaint 

CjAir — (_)Gasoline (_)Pyroxylin 

(_|Alkali |_|Grease { )Quenching Oil 
Boiler Feed | )Grinder Coolant { jResins 

{_jCasein | |Hydraulic Oil LjRust Proofing Com- 
| jCleaning Solutions [ \Japan pounds 
|_|Coatings { |Lacquer ()Sizing 
|_|\Compressed Air | |Lubricating Oil (_jSolvents 

| |\Coolants 


— Tool Cutting LJepray Systems 

— Tool Hydraulic Firest Stand Lubricating 
Oil 

(jMachine Tool Lubricat- (Varnish 

(_|Engine Lubricating Oil ing Oil |_|Washing Compounds 


[ \Fuel Oil (jNitrocellulose Solutions [|Water 
| jFuel Tar {_jOils { |Wax 


Others .... 


{_jCutting Oils 
_)Dip Tank Systems 
| |Enamel 

{| |Engine Fuel 


Name 


Company ........ 
Address............ 
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Our stock of Daguerreotype materials 
is permanently exhausted... 


HUNDRED years and a thousand days ago, 

just about, this company was born. It began in 
a humble way, marketing Edward Anthony’s ma- 
terials for Monsieur Daguerre’s ‘‘sun pictures.” 


But Ansco’s pre-eminent position in the photographic 
industry has resulted from qualities more substantial 
than venerable age. 


One of them is the policy of continuing research which 
produced the first high-speed press-type film and made 
possible newspictures as we know them today. Ansco 
pioneered in the development of the first non-screen 
x-ray film and played an important part in perfecting 
emulsions to meet.the tremendous wartime demand of 
industrial radiography. 
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The hundred years and thousand days of Ansco’s 
growth reflect the progress of American photog- 
raphy and record its contribution to the happiness 
and well-being of all mankind. In the future, as in the 
past, you may continue to specify Ansco X-Ray 
materials with full assurance of their high quality and 
uniform dependability. Ansco, Binghamton, N. Y. 
A Division of General Aniline & Film Corporation. 


Ansco 


MATERIALS FOR RADIOGRAPHY 


METALS 


AND ALUOES) 
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Typical of the many varied industries using Wick- 
wire Spencer Metal Conveyor Belts, the Life Saver 
Corporation finds that they speed production, re- 
duce handling costs and help maintain a high, 
uniform standard of quality. 


The belts used in the cooling chambers (shown 
with cover removed) are of stainless steel, 48-53-17 
balanced spiral weave construction. The extreme 
flexibility of these belts permits operation over 


small pulleys and insures economy of design. 


Well recognized for their efficiency in extreme 
temperature applications, Wickwire Spencer Metal 


cost saver ror LIFE SAVERs 





Conveyor Belts are custom-ergineered to operate 
efficiently at —40° F. or at temperatures as high as 
2100° F. They can also be especially designed to 
withstand specific chemical actions, unusual abra- 
sion, or other destructive forces. Wickwire Spencer 
Belts are fabricated of any metal capable of being 
drawn into wire; in any length, and in widths from 


1" to 192", 


Write for our valuable reference book showing 
types and advantages of numerous conveyor belt 
constructions. Address Mechanical Specialties Divi- 
sion, Wickwire Spencer Steel Co., Gen’l Sales 
Office and Plant,. Sterling St., Clinton, Mass. 


WICKWIRE SPENCER METAL CONVEYOR BELTS ARE BEING USED IN 


Annealing Ovens 
Baking Ovens 


Brazing Furnaces Ceramics 


AUGUST, 1945 


Chemical Processing 
Decorating Glass 
Canning 


WICKWIRE SPENCER 
STEEL COMPANY 


EXECUTIVE OFFICES—500 FIFTH AVENUE, NEW YORK 18, N.Y. 


Dehydrating Food 


Degreasing 


Hardening Furnaces 
Infra-Red Drying 


Frozen Foods Reclaiming Tin, etc. 





Abilene * Boston + Buffalo - Chattanooga « Chicago « Clinton (Mass.) « Detroit « Houston « Los Angeles + Philadelphia + San Francisco + Tulsa » Worcester 





















Large billets are uniformly 
heated in this EF Rotary. 


The above EF Oil Fired Rotary... 


Heats 35,000 lbs. per Hour 


4, The small EF Eleétric Rotary below... 
4, Hardens 250 Ibs. per Hour—Scale Free! 
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On our files are the designs and 
complete records covering the 
thousands of EF Rotary and 
other continuous and batch type 
furnaces we have built—the re- 
sult of over 25 years of practical 

= furnace building experience. 





















































Products ranging from small 
balls for bearings to structural 
shapes 90 feet long are being 
handled in EF furnaces. 


This experience is available to 
you in helping solve your par- 
ticular furnace problems. 





vo 







Springs, bolts and 
other small products 
are scale-free hardened 
in this EF Rotary. 


We solicit your inquiries — no 
furnace is too large or too unusual. 








Telephone 4661 Salem, Ohio, or write us regarding your furnace problems. We 
specialize on building production furnaces—oil fired, gas fired, or electrically heated. 


The Electric Furnace Co., Salem, Ohio 

















OIL, GAS or 
ELECTRIC 


FURNACE 


For Every Heating and Heat Treating Process 


Aluminum Brazing Carburizing Nitriding 

Annealing Drawing Normalizing 

Billet Heating Enameling Soaking Pits 
Bright Annealing Forging Scale-Free Hardening 
Bright Hardening Hardening Q hing Machi 





Ceramic Kilns, etc. 
Process Heating 


Malleablizing 
Silver Soldering 


Copper Brazing 
Controlled Atmosphere 


We Build the Furnace to Fit Your Job 


THE ELECTRIC FURNACE CO. 


SALEM, OHIO 
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first order and 1.70A in the second op 
The spectrum available for photog: 
the first order is 2100-7000A and 1 
3500 in the second order. 

The second grating has 24,400 
per in., totaling 61,000 lines, giving 
dispersion of 5.2A per mm. in the 
order and 2.6A per mm. in the second 
order. The spectrum that may be covered 
in the first order is 1850 to 9200A, and 
1850 to 4500 in the second order. 

The new two-meter spectrograph can be 
supplied with either of the two gratings 
described. Both gratings may also be fy. 
nished, in which case, one or the other May 
be brought into use by a small angutg 
shift of the incident beam from one grating 
to the other. 

A 24-in. movable camera provides q 
20-in. spectrogram on a 35-mm. spectrum 
film. The camera is movable on a radiys 
arm allowing instantaneous photography in 
the regions from 1850-9200 Angstroms 
This makes for a very versatile operating 
unit. This allows positioning along the 
Rowland circle so that any 20-in. portion 
of the total 60-in. spectrum may be photo 
graphed at one time. 

Two cameras may also be supplied for 
simultaneous photography of 40 in. of the 
spectrum. Eighteen spectra can be photo 
graphed on a single strip of film. 


Arc-Oxygen Electrode 
for Underwater Cutting 


Arc-oxygen underwater cutting electrodes, 
until recently made by Metal & Thermit 
Corp. solely for war purposes, are now 
commercially available. The electrode, de- 
veloped from two independent steel cutting 
operations, utilizes the heating properties 
of an arc flame, ranging from 6,000 to 
10,000 F for underwater kindling of steel 
plate and beams to the burning point. Into 
the molten steel thus produced, a jet of 
pure oxygen is produced to cut cleanly 
through the steel. 

The electrode has made possible the 
amazing speed with which invasion harbors 
have been cleared of sunken ships and has 
permitted the underwater trimming and 


eo Sra se * 
’ # 





welding of ragged shell and torpedo holes 
in vessels afloat, enabling them to proceed 
to drydock for permanent repair. Half-inch 
steel plate underwater has been cut at the 
rate of 52 in. a min. 

An underwater welding electrode, known 
as Murex type C W, is also supplied im 
lg-in. to %4-in. sizes. For general salvage 


(Continued on page 562) 
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charts show the fine electrical qualities of this part 


THIS IS ONE OF FOUR POMET PARTS IN THE B-29 


The Pomet commutator pole illustrated above contrib- pace with the mounting demands of the B-29 program. 
utes to the outstanding performance of the B-29 — the Expensive, time-consuming machine work has been 
highest capacity aircraft generator now in mass pro- eliminated. 


duction. Thi ful 300 ighs onl 
a ee Pomet Powder Metallurgy solves tough technical prob- 


8 ds. I designed and f d by th 
ane: PM cnet ue Tanager lems for many manufacturers. If you need special char- 


General Electric Company. 
ted acteristics to order, unusual alloys, and mass production 


These commutator poles are compacted from pure metal with precision, consult our engineering department. 
powders to the required close tolerances. They are being We would appreciate the opportunity to quote on your 
produced quickly, accurately and economically to keep specifications and blueprints. 

CLOSE TOLERANCES DUCTILITY OR HARDNESS 

WITHOUT MACHINING COMBINED MATERIALS 

HIGH DENSITY WEAR RESISTANCE 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 


30-46 Greenpoint Avenue Long Island City 1, N.Y. 
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Flash is shown for sake of illustration. Under actual conditions this does not occur. 





MALLORY WELDING DIES 


ILES of wire fence are turned out each 

day by high-speed cross-wire welders 

that make a series of strong joints across 

the entire width of the fence, in one operation. 

This cross-wire welding has been speeded by 

the use of Mallory Resistance Welding Dies, 

and tests show that the welded joints are 
actually stronger than the wire itself ! 


Dies of Mallory 100 Metal, now standard 
equipment, provide many advantages over 
the bronze welding dies originally used. This 
Mallory alloy, with its high electrical and 
thermal conductivity, conducts heavy weld- 
ing currents without overheating and rapidly 
dissipates heat from the welding surface of 
the dies—permitting faster welding. Dies 
retain their correct contour over long pro- 
duction runs, and ‘‘down time”’ for dressing 
or replacement is minimized because of the 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


excellent physical and mechanical properties 


of the Mallory alloy. 


Savings in production time because of faster, 
better welding with Mallory Standard Re- 
sistance Welding Electrodes are common- 
place throughout the metal fabricating in- 
dustries. Whether you need spot welding 
tips and holders, seam welding wheels, or 
dies for flash, butt or projection welding, 
specify Mallory. Often a standard electrode 


will solve your problem. Consult us today. 





Invaluable Information 
—now available, Third Edition Mallory Resis- 
tance Welding Data Book, a comprehensive 
text on resistance welding practices. Sent 
gratis to resistance welding engineers, when 
requested on company letterhead. Available 


to students, libraries and schools at $2.50 per 
copy, postage paid. 




















In the United Kingdom, Made and Sold by Mallory Metallurgical Products, Ltd., London. 


P.R. MALLORY & CO. inc 
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aad HIGH CARBON CASES are Du Pont heat treating products chemicals Dept., Wilmington 98, 
easily obtained in as little as that will combine top production Delaware. 
one-half the total time consumed and maximum economy for you. 

















by other hardening processes. Du Pont technical men are glad ( All DI INT : 

Casedepth is accuratelycontrolled to assist you in selecting the YU 'U | UI) ‘ 

and uniform because of even heat- best materials for your specific rp 

ing and unusual stability of the operations. Write: E. I. du Pont BETTER THINGS FOR BETTER LIVING 

carburizing salt. de Nemours & Co. (Inc.), Electro- _.. THROUGH CHEMISTRY 
High stability also means econ- 

omy. Operated with a good Fight The War at Home with BONDS 


faphite cover, cyanide decom- 
Pesition is extremely low. Full 
|| @rburizing activity can be main- 
"|| tained by fresh salt replenishments 
a low as 4% of the bath weight 
| per 24 hours of operation. 

— 


No matter what your case hard- 
ning needs may be, there are 
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Special 
a «Refractory 
Shapes in 
Only One 
Day with 
J-M FIRECRETE! 


| See REFRACTORY CASTING where speed is 
essential, use J-M Firecrete. It mixes and pours 
like concrete ... hardens, in your own plant, within 
24 hours . . . reduces shut-down loss, minimizes 
production delay. 


Particularly useful for furnace covers and bot- 
toms, door linings, baffle tile, burner rings and 
other types of monolithic refractory construction— 
Firecrete has negligible drying and firing shrinkage 
... is highly resistant to spalling. 


Three types—Standard, for temperatures to 2400° 
F.; H. T., for temperatures to 2800° F.; L. W. (light- 
weight, low-conductivity), for temperatures to 
2400° F. Write for folder RC-13A. yrs 
Johns-Manville, 22 East 40th Street, New 
York 16, New York. 
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operations, the 3/16-in. size is by fat the 
most widely used, and is employed 
welding plate from 1%-in. to heavier thic. 
nesses. It also can be used effectively io 
cutting material up to 14-in. thickneg. 
For cutting heavier steel, the Murer (7 
tubular electrode is employed, supplied 
one size only, 5/16-in. O.D. and 0.112 inl 
plus or minus 0.008 LD. When ig 
oxygen is passed through the 
the tubular electrode. This method jg 
and less hazardous than any other know] “Be: 
method of underwater cutting. Both ele 


trodes have extruded and wy, 
coating, and are ready for use. a 
of the electrode can be easily accompli 


under water. 





Measurer of Rougher Surface Fini 


A new rough-finish measuring head fy 
checking the rougher surface finishes 
waviness in metals, glass, plastics, 
and painted materials has been inerg 
by the Brush Development Co., C 


It makes a complement for the origin 
Brush Surface Analyzer. 

The new pickup and drive head am 
rately measures irregularities from 100» 
3000 microinches, peak to valley, thuge: 
tending the range of the Surface Analyer 
from 1 to 3000 microinches. 


Spot Welder 


A resistance welding machine, whose é& 
sign has not been influenced by precedent 
established, but rather takes advantage 0 
the latest knowledge in the field, is tw 
of the rocker arm air-operated spot welde, 
announced by Precision Welder & Machm 
Co., English and Neave Sts., Cincinnati 4 
The use of air terminal blocks incre 
the speed of operation to over 200 sp 
per min. and keeps piping to a minim 

The sides of the machine are kept det 
for material handling and storage in keeps 
with motion-time production methods. 4 
new design of transformer mounting clamp 
the core the full length and provides co 
plete adjustment for accurate and mgé 
mounting of the transformer. The us ® 
socket head cap screws permits all adjus 
ments with two wrenches. 

(More News on page 566) 
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a @ Lubricant for Threading 
oe: Stainless Steel 
@ Decreasing Rejections in 
s Extruding Operations 


@ Reducing Wear on Cast Gears 

@ Lubricant for Pig Molds (Aluminum 
and Magnesium) 

@ Oven-Conveyor Lubrication 





A. increasing number of men in the metal- 
working industries have successfully employed 
“dag” dispersions of colloidal graphite to 
help cure difficult problems like those above. 
There are 18 different “dag’’ products, some 
of them brand new, which together repre- 
sent a versatility it will pay you to investi- 
gate. The folder above (No. 440) lists these 
dispersions and discusses briefly the nature 
and uses of each. Other new booklets, listed 
below, go into greater detail. All are free. 


colloidal graphite 


ACHESON COLLOIDS CORPORATION, Port Huron, Michigan 


JML Co. A-H1 
{ TO GET THESE: ] po-------- ~-@yveiire------2te4 : 


| ACHESON COLLOIDS CORPORATION 
| PORT HURON, MICHIGAN DEPT. H-9 


Please send me, without obligation, a copy of each of the bulletins checked: 


No. 430 [7] name 
No. 440 |} position 
No. 421[7] Finn 
No. 422 ["] appress 
No. 423] zone No STATE 


“dag” colloidal graphite for IMPREGNATION No. 431 [] OUR PRESENT OL SUPPLIER IS 


pow SURPAEE CORTESE. (Lubricants containing “dag” colloidal graphite are available 
“dag” colloidal graphite in the FIELD OF ELEC- No. 432 C) from major oil companies.) 


TRONICS, EE co en eae —_ -— — ee ee ee ee ee ee ee ee mee 
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This new literature on “lag”? colloidal graphite is yours for the asking: 


430 | A general booklet on the story of “dag” colloi- 
dal graphite. 12 pages profusely illustrated. 


440) 4 A — list of “dag” colloidal graphite 
with li 


rr 


ie 


ind 
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“dag” colloidal graphite for ASSEMBLING AND 
RUNNING-IN ENGINES AND MACHINERY. 


! “dag” colloidal graphite as a PARTING COM- 
' POUND. 


“dag” colloidal graphite as a HIGH TEMPERA- 
TURE LUBRICANT. 
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“¢~* LOBAR” Heating Element equipped Furnaces especially 
designed for Bright Strand annealing of stainless ste 

wire are saving money and improving product quality for lead; 

producers of stainless steel wire. They can do the same for you, 


Such furnaces insure accurate contro! of temperatures and make 
possible the positive control of protective atmospheres durip 
heating and cooling of the wire, resulting in the desired physica) 
characteristics and a bright clean surface. 


These furnaces can be used continuously without shut down. They 
are inexpensive to operate and are relatively low in first cost, 


Be sure to get the facts before placing your order for new equip. 
ment. You incur no obligation in discussing the subject with ys 
And for reference we will put you in touch with manufacturers 
who use such furnaces. The Carborundum Company, Niagara 
Falls, New York. : 
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FURNACE BY SYLVESTER & Co 
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“GLOB A Rv Electric 


Heatin 
! Capable of developing g Elements are 


te 
“Weratures up to 27599, Y temperature safety 
2 Made in ‘ 5 Ene; : 
on Sineered : 
and are self. tomenthe od form con Centrat ‘Ned oe the 
ing, amou } @rge 
3 lnstalled as , Sp "Sf bower in a small 
quick os oo easily and ace, 
ra. artridge fuse, 6 Designed tora 
“Milt with @ large : “nContaminated 
margin berature electy; 
c 


diate clean, 
high tem. 
heat. 


CARBORUNDUM 


TRADE MARK 

















(“CARBORUNDUM” and “GLOBAR” are registered trade marks of and indicate manufacture by The Carborundum Company ) 
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They started in 





sand... 


+». now they’re permanent-mold castings, being produced by Alcoa for Dictaphone 


A lightweight machine was an innovation, public 
acceptance unknown, when Dictaphone first de- 
cided to use aluminum for these parts. Alcoa, 
therefore, started producing the parts as sand 
castings; it’s much easier and less expensive to make 
design changes in patterns than in metal molds. 

The lightweight Dictaphone took hold quickly. 
Quantities soon reached the range where it was 
more economical to produce parts as permanent- 


ALCOA a.vuminum & 
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mold castings. Molds were made and Alcoa went 
into production. Today, Dictaphones are playing 
an important part in speeding military and civilian 
paper work, 

If you’re wondering about ways of helping your 
production, it should pay to consult Alcoa on the 
use of light metal permanent-mold castings. Write 
Atuminum Company oF AMERICA, 2162 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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OF GOOD FAITH 


The R-S nameplate on an industrial 
furnace is an emblem of pride. 

It is the culmination of careful metal- 
lurgical, thermal and mechanical 
calculations, honest effort and long 

experience. 

It is a guide to fair dealing, an 
inspiration to confidence—a 
symbol of good 
faith. 


y ee 
IRS 
‘ 4 
- Y Prooucis | 
SINCE 1908 — | 


ae 


— FURNACE DIVISION 


“R-S PRODUCTS CORPORATION 


4522 Germantown Avenue @ Philadelphia 44, Pa. 


BUY WAR BONDS 
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Current-Force Recorder for Electroje 


A new current-force recorder for record. 
jng current and force in resistance Welding 
machine electrodes has been announced 
Special Products Div., General Electric ¢, 
Desirable for use in welding research an 
for the periodic checking of welding ma. 
chine performance, the new recorder is 
specially designed to be helpful to user 
of energy-storage type welding Machines 
for determining when forge pressure jg 


applied to the work with respect to thf. 


discharge of welding current. Also, the 
recorder permits resistance welding machine 
users to comply with Navy Specifications 
Navaer PW-6A, Bureau of Aeronautic, 
Specifications for the Spot Welding of 
Aluminum Alloy, for Class A spot welding 

Compact, portable, and easy to use, the 





recorder consists of an amplifier-osci 
unit and a special electrode holder, 
amplifier-oscillograph unit, operating 
a 115-v., single-phase, 60-cycle 
source, is composed of a single-channel 
plifier, an oscillator, a power unit, 
small magnetic oscillograph, all in a 
case. 

This unit simultaneously records a timing 
wave, the rapidly changing electrode fone 
and the electrode current of the 
machine while a weld is being made. Th 
record also indicates squeeze time, the dun- 
tion and magnitude of the welding curren, 
the rate of rise of forge pressure, and th 
hold time. 

The special electrode holder is equipped 
with strain gages for measuring compre 
sive strain, which is a measure of the fore 
in the electrode, and a built-in shunt for 
diverting from the electrode a proportionl 
amount of current, which is used to operate 
an oscillograph galvanometer. 

In operation, a 5000-cycle voltage from 
the oscillator is applied to two points m 
the strain gage bridge circuit, and the out 
put from the two opposite points is: 
measure of the force on the electrode. Th 
output of the bridge is fed into the ampli: 
fier, which amplifies the modulated carrier 
and rectifies and filters the amplified output 
The output is then fed to the oscillograph, 
where the record is made. The welding 
current and a 60-cycle timing wave at 
recorded simultaneously on the 3-0 
paper record. 


@ A new magnetic separator for treating 
free-flowing materials for the elimination 
of impurities in the form of iron or ifon 
bearing minerals of medium magnetic tt 
luctance in one pass of the material hs 
been designed by Stearns Magnetic Mie 
Co., Milwaukee 4. It employs twin drums 
enclosing powerful limited area magnés 
directly across the path of, and as neatl 
in direct contact with, the material as po 
sible. The material is introduced by 4 
split feed arrangement onto the revolving 
drums that carry away the magnetic @ 
purities. For wet material provision is mace 
for an underfeed of the slurry by changing 
the position of the magnet within the 
tating drum. Stearns Type “DH” magnett 
separators are available in 12-in. to 48i0 
diam. drums. 
(More Neu's on page 570) 
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‘IRS "Furnaces of Distinction" have been recog- It is compact and light in weight and can be 


: nized as quality products since 1908. mounted anywhere without special foundations; on 
: ‘ the floor, on the side or on top of any equipment. 
To provide dependable air circulation with The discharge may be specified for any one of 
proper distribution and insure uniform physical four positions. 


tS 


| properties within specified limits, R-S has used 
| Spencer Turbos since 1925. 


€ 


Standard sizes from 35 to 20,000 cu. ft.; '4 to 
300 H.P.; 8 oz. to 5 lbs. Single or multi-stage, two 


The Spencer Turbo is distinguished by its simple, or four bearing. Special gas-tight and non-corro- 
sturdy construction, with constant pressures auto- 


matically delivered with high efficiencies at all 
loads. Ask for the Turbo Data Book and Bulletins. 


sive construction available. 


THE SPENCER TURBINE COMPANY ° HARTFORD 6, CONN. 


vee TRBO-COMPRESSORS 
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“,,.in standard salt spray 
test, prevented the first 
appearance of white corro- 
sion products on zinc plated 
steel parts for periods of 
from 100 to 200 hours” 


gue OY 


Unichrome Dip 
meets our require- 
ments for specifi- 
cation AN-P32a 


“... the only commercial 
coating we found which 
does not promote corrosion 
on cadmium plate . . . in- 
stead it materially increases 
the corrosion resistance” 


2 Does lrf 


UNICHROME DIP 


Prevents Corrosion on Cadmium or Zinc Parts. Handles 
Bulk Work, No Racking, Fast, Simple, Low Cost Process. 


WHETHER YOUR WORK calls for black or 
olive drab, you get the same fine results. An 
excellent corrosion resistant finish on cad- 


mium or zinc parts. 


A fast, simple process. Valuable operating 
and production advantages. For instance: no 
racking or current needed—even for bulk- 
work; usual bulk equipment often will do; 
chemical analysis for maintaining the solu- 
tion is not needed; filtering or agitating not 


required. 





Furthermore, Unichrome Dip does not re- 
quire frequent additions but can be renewed 
many times. Then, what many users consider 
the No. 1 feature—a single short dip and you 
have your corrosion protection. Parts dry 
quickly by centrifuge or air blast. 


Unichrome Dip is opening up a new era for 
many operators. We have a lot of informa- 
tion which we will be glad to share with 
you. Just get in touch with our nearest office 


giving a brief outline of your problem. 


UNITED 





OTHER U.C. PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil- 
retaining and other types of finishes. 


*rUNICHROME ALKALINE COPPER for smooth, 
lustrous copper plating in a non-cyanide bath. 


vrUNICHROME STRIP for speedy removal of cop- 
per, chromium, zinc, etc., from steel and cast 
iron without etching the base. 


YrANOZINC salts for anodic treatment of zinc 
giving greatly increased corrosion-resistance. 
xf Trade Mark Reg. U.S. Pat. Off 
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YrUNICHROME RACK COATINGS 


*UNICHROME STOP-OFF LACQUERS AND 
COMPOUNDS 


SrUNICHROME Clear and pigmented LACQUERS 


rUCILON corrosion-resistant coatings for pro- 
tecting surfaces against acids, alkalies, water, 
gasoline and various corrosive chemicals. 


CHROMIUM 


INCORPORATED 





51 East 42nd Street 
New York 17, N. Y. 
WeD 
Waterbury 90, Conn. - Detroit 7, Mich 
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OR the —_ high-altitude per- 

formance of the Lightning and other 
first-line American warplanes, give 
primary credit to their engine “lungs” 
—the GE Turbo-Supercharger-—a mile- 
stone in research and design, and a 
triumph in metallurgy and production. 

Allegheny Ludlum collaborated on 
turbo-supercharger research for years 
before the war. Our chief contribution 
was the development of a commercial 
technique to centrifugally cast the super- 
charger diaphragm—an intricate shape 
which was formerly laboriously fabri- 
cated by welding. This casting, made of a 
highly complex alloy steel which main- 
tains its strength at red-hot temperatures, 








Photo courtesy Lockheed Aircraft Corp. 


IN THE SKK 


was much stronger, more durable and 
more efficient than the fabricated article. 
And, even more important, the way had 
been opened for quantity production. 

Already, in gas turbine work and other 
directions, these developments are bear- 
ing additional fruit. Just remember that 
the function of Allegheny Metal and our 
other special steels is either to do the 
thing that once seemed impossible, or to 
do better what is already being done. 
Let us help you apply these materials to 
your needs for improved service in the 
face of heat, wear or corrosion. 


Allegheny Ludlum Steel Corporation 
Brackenridge, Pennsylvania 


ALLEGHENY METAL 
The Time -Tested Stintese- Steel 


W&D 9494p 


ALSO HANDLED AND STOCKED BY ALL JOSEPH fT. 
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RYERSON & SON, 


INC. WAREHOUSES 
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This partial list is but a few of the many alloys we make. Each is for the 
specific purpose of adding quantities of high melting point metals to 





SOME “FALLS BRAND” COPPER ALLOYS 


Copper Aluminum 20/80 
Copper Aluminum 40/60 
Copper Aluminum 50/50 
Copper Calcium 90/10 
Copper Chromium 95/5 
Copper Iron 70/30 
Copper Iron 90/10 

~ Copper Iron 95/5 
Copper Magnesium 90/10 
Copper Nickel Aluminum 25/25/50 
Copper Nickel Shot 50/50 
Copper Nickel Shot 70/30 
Copper Nickel 85/15 
Copper Phosphor 85/15 
Copper Phosphor 90/10 
Copper Shot 
Copper Silicon Aluminum 25/25/50 
Copper Silicon 70/30 
Copper Silicon 80/20 
Copper Silicon 85/15 
Copper Silicon 90/10 


standard alloys. 
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There’s a 
Our 
Falls Brand Alloy ae 
umoer 
It’s Buffalo 
For Every Foundry Use. ainvitty 











Steel Castings by Thermit Reaetign 


Development of a special type of therm 
known as “Thermicast,” for Producing seg! 
castings, is announced by the Metg é 
Thermit Corp., 120 Broadway, New York. 
It produces clean steel castings quickly ang 
simply, irrespective of size and ingr 
of shape, when regular steel melting faqj. 





ities are unavailable. Thermicast is egy. 
cially designed for the production of sted 
castings, and is not suitable for welding 

The new casting material utilizes th 
well-known thermit reaction, requiring 
neither fuel nor electric power, the reaction 
being carried out in a specially designed 
conical-shaped crucible of sheet steel lined 
with refractory material. Most of the equip 
ment required to produce the castings cn 
be improvised, and little experience js 
necessary. 

It is available in 41-lb. bags, each of 
which produces approximately 25 Ib. of 
steel. As cast, it has the following average 
physical properties: yield point, p.s.i;, 39, 
250; tensile strength, p.s.i., 70,200; pe 
cent elongation in 2 in., 30.1, and per cent 
reduction in area, 51.2. 

The accompanying photograph depics 
pouring of the Thermicast steel into a ladle 


@ A new heavily coated electrode for high 
quality welds on work not easily positioned 
is announced by Westinghouse Elec 
Corp., East Pittsburgh, Pa. Called th 
“ACP,” it is available in seven diameters. 
It forms a light, porous slag that is easily 
removed from each pass by light brushing 
It is especially good for heavy plate fab 
rication, shipyard, pressure piping, pressute 
vessels and general structural steel work 
It makes horizontal fillet welds and lap 
joints on all low and medium carbon steels, 
low alloy and cast steels. 


Duplex Seam Welder 


Duplex seam welders, designed for simul 
taneous seam welding of two or mot 
parallel seams on one surface, afe at 
nounced by Progressive Welder Co., 30 
E. Outer Drive, Detroit 12. Originally e 
gineered and produced for lower cost, 1 
fabrication of sheet steel ammunition boss 
for the Ordnance Dept., these new machines 
offer definite economies. 

(Continued on page 574) 
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Appzp TOGETHER, the working years of a faithful 
group of 369 National Carbon Company employees 
exceed 70 centuries of unforgettable experiences! And 
uiforgotten manufacturing experience ...with “Na- 
tional” carbon and “Acheson” graphite electrodes for 


h 
’ | electric furnaces. These loyal workers have been asso- 
: | ciated with us from 15 to 35 years each. 

Now in its 60th year, National Carbon looks at the 
record of this group, and the many hundred others 
who have contributed so much to its history. 

Some have improved plant machinery, or perfected 


its use. Others have developed formulas to yield 





The registered trade-marks “National” and “Acheson” 
and the “National” and “Acheson” Seals distinguish 
Products of National Carbon Company, Inc. 
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KEEP YOUR EYE ON THE INFANTRY . . . THE DOUGHBOY DOES IT! 


ymber 10 of a Series: “Looking at the 5 essential things you never see in electrodes!’’ 








stronger electrodes, or to give them lower electric re- 
sistance. Still others have helped customers use elec- 
trodes more effectively. A complete list of such 
achievements would be long indeed! 

We truly believe that this unmatched manufactur- 
ing experience, extending over six decades, is of ut- 
most importance to the quality of furnace electrodes 
...one of “the five essential things you never see”’ in 
them but which are basic to our products. The other 
“unseen” essentials are: Selection of raw materials, 


manufacturing control, customer service, and con- 
tinuing research. Your inquiries are cordially invited. 
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AUTOMATIC PROGRAM CONTROL’ 





for Entire Heat-Treating Cycles! 





ODAY’S heat-treating requirements are a far 

cry from the age-old practice of merely “run- 
ning the colors” of steel oxides. To meet specifica- 
tions with new-day metals and alloys, not only 
temperatures, but timing as well, must be exactly 
controlled throughout every stage of the heat-treat- 
ing program! 

With Foxboro Time-Temperature Control on your 
furnaces, heat-treating temperatures are controlled 
continuously and automatically ... exactly accord- 
ing to your predetermined program. Without man- 
ual attention or readjustment of instruments, 
material can be processed automatically through 


0) G5 10) a 


REG. U. S. PAT. OFF. 


several successive operations, such as preheating, 
soaking, hardening and cooling. 

Foxboro Time-Temperature Control employs a 
Foxboro Time-Cam Setting Unit, illustrated above, 
which is connected by an electric cable to a Foxboro 
Non-recording Potentiometer Controller. Program 
cams for any process set the control point for each 
step of the operation. They permit exact duplica- 
tion of programs, time after time. 

Write for detailed information on this improved 
Time-Temperature Control for your equipment. The 
Foxboro Company, 54 Neponset Avenue, Foxboro, 
Mass., U.S. A. Branches in principal cities. 


TIME-TEMPERATURE 
CONTROL 





! fT. 
Upe 


dectr 
have ¢ 
ireatir 
long, 
treate 
tion, | 
throu; 
of the 


Costs 


i 
o sma 


Ask us ¢ 
new Eli 
Both Fur 


Telephe 
wood 








METALS AND ALLO® 





ELECTRIC SALT BATH FURNACES 
bent 


13 i: 25 FT. 500. ?, 
bs 


Upton Electric Salt Bath Furnaces with / 
dectrodes at the very bottom of the pot rf 
lave opened up a new era in nowy 
ireating. / 

long, slender work can be heat 

eated vertically without distor- / 

tion, because the temperatures / 

ihroughout the entire depth 


ofthe pot are uniform. fy f Sac 5 











(osts of Operation are 
aceptionally low due / 
tosmall surface area. 


Ask us about these 
new Electric Salt J 
both Furnaces now. / 


Telephone: Vine- 
wood2-1100/ 
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Remember, if it’s 
Monarch Equipment 
(or parts)— it’s now 
made by Fisher, since 
our purchase of the 
furnace business of 
Monarch Engineering 
& Mfg. Co. 











Fisher Furnaces—George Adler Foundry, Cleveland, Ohio. 


Basically, this installation presents a picture 
of both the last word in equipment design and 
simplicity, and a spacious, orderly melting 
room. But, unseen are the hours of research, 
planning and engineering of this layout to 
assure the most efficient balance between 
furnaces, handling equipment and production 
requirements. Herein lies the secret to the true 
melting room economy and efficiency that will 
permit survival in post-war competition. Such 
a secret could only be uncovered by experi- 
ence. This experience, plus the years of pyra- 
mided knowledge of furnace designing and 
building is offered to you by Fisher's Engineers. 
Consult Fisher on all your melting room re- 
quirements for the perfect balance that 
guarantees competitive efficiency. 


5541 NO. WOLCOTT AVENUE, CHICAGO 40, ILLINOIS 



























The machines, available in a wide 
of capacities and sizes, are air Operated 
fully automatic. A duplex head og 
machine accommodates either two or fou 
welding wheels. On one model two sean 
welding wheels are provided on each of 
two welding heads. The outer wheels a 
of larger diameter to provide clearance §, 
the inner wheels, while the outside whee, 
are used for welding. All wheels are fr. 
rotating. They are driven by contact wig 
the moving work under welding presgur 

The work is carried on a work ghf- 
mounted on horizontal slide rails. The to, 
of the work holding fixture is formed by 
flat copper plate, which provides the lowe 
path for the welding current between 
welding wheels. Thus, the platen top 
comes the lower electrode for both whee 
Welding wheels, lower electrode, welding 
transformer, etc. are all water cooled, | 
deep coolant trough is integral with ty 
moving work table. 

The entire assembly—bearing the wor 
to be welded—moves in and out of th 
machine as the welding operation proceed 
Operation of the moveable table is by ,; 
cylinder connected with hydraulic cylindes 
acting as dash pots to insure uniform) 
smooth table travel. Speed of the wou 
table—-and, therefore, the feed of the wot 
—has a wide stepless adjustment range ¢ 
from 0 to 30 in. per min. at usual facto 
air line pressures. 


@ An all-position mild steel electrode fx 
welding and repairing cast iron, call 
“Harcast,”” is sponsored by the Harnixt 
feger Corp., Milwaukee 14. It fuses we 
with either mild or medium carbon sted 
being ideal for joining cast iron wit 
various types of steel. The deposited meu! 
has a yield point of 50,000 p.s.i. and tensik 
strength of 60,000 p.s.i. It is usable wit 
a.c. or d.c. machines. 


Composite Steels 


The Jessop Steel Co., Washington, fi, 
has signed an exclusive license agreement 
with P. A. E. Armstrong, Westport, Cont, 
for his patented process covering the manv- 
facture of composite steels. Mr. Armstron: 
is originator of the method for removing 
the oxide film on stainless plates or othe 
alloy steels and replacing it with pure im 
by electroplating for which two U. S. pt 
ents have been issued. 

The method permits a continuous a 
uniform diffusion weld between a hi 
alloy section and a backing of mild 
which takes place. during the subse 
hot rolling operation. This forms a¢ 
posite metal with a controlled percentage 
high alloy steel and a backing of low 
steel, combining the characteristics of 
component to a desired degree. 

In addition to stainless-clad steel, 
employs the process in producing cof 
tool steels, composite hacksaw 
other types of composite metals. The 
ment enables Jessop to license other 
facturers to use the process. 

(More News on page 580) 
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Where gages must resist vibration, high temperature and corrosion 





LRASS isthe meta... 












Deep in the engine rooms of destroyers and other Naval craft, 
diesel engines drive propeller shafts, generators, pumps and 
compressors. Service demands are severe, with all of the many 
indicating gages subject to high temperatures, jarring vibra- 
tion and often to heavy concussion from topside salvos. 


Working parts of such gages must resist corrosion and fatigue 
... must be precision-made to retain accurate calibration over 
long periods of rough usage. That’s why Anaconda Brass was 
specified by “Rochester” for diaphragms and action plates—in 
the composition, thickness, finish, temper and extremely close 
tolerances necessary to meet exacting fabricating requirements. 


The American Brass Company has had a great deal of experi- 
ence in supplying Brass and other Copper Alloys in strip, sheet, 
wire, rods and tubes for gages and other precision indicating and 
recording instruments. Our Technical Department will wel- 
come the opportunity to work with you in selecting materials 
most suitable for producing this type of equipment. 





AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 


THE 











headers, flanges and mounting brackets—is made 

of Everdur* Metal, carbon arc welded with Ever. 

Lig ht weig ht dur rod, resulting in a strong, leak-proof, corro. 
9 sion resistant, lightweight assembly. 

strength AN D Every day new uses are being found for Ever. 

dur Metal, The American Brass Company’s Cop. 


per-Silicon Alloy. And among the reasons are 


e * 
corrosion resistance these: Everdur is regularly supplied in compo- 


e ets C, /, f sitions suitable for either hot or cold working and 
ttt is readily fusion welded with rods of similar com- 


position by the oxy-acetylene torch or carbon 


EBNerdiar Athticltie arc. Furthermore, to facilitate fabrication, Ever. 


dur is produced in practically all commercial 


forms—sheets, strips, plates, wire, rods, bars, 
shafts, tubes, shells, pipe, hot pressed forgings, 
casting ingots, drawn shapes and special prod- 
ucts. We’ll be glad to answer your inquiries on 


Everdur Metal 45159 
* Reg. U.S. Pat. Off. 


This is the main oil tank in the hydraulic control 
mechanism of a 5” U. S. Navy Gun. These units, 
8” x 12” x 40” long, are being built by Alloy Fab- 
ricators Division of The Robinson Foundation, 

Inc., Perth Amboy, N. J. and operate under pres- THE AMERICAN BRASS COMPANY 
sure using oil as the hydraulic medium. The en- Geswet Cian Wotan Oh Comecrey 

8 y j Subsidiary of Anaconda Copper Mining Company 
tire assembly—including the body, pipe, pipe In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 
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$0 Seconds’ immersion ... by hand Hoet-Water Rinse, standard with Iridite, Easily Dried in a few seconds, either by hot 
ically ... gives lasting Iridite speeds drying. Nospecial equipment isneed- blast centrifuge or oven, parts may be han- 
Hon. Products may be Iridited in ed for Iridite process, other than an acid- dled, packed or shipped as soon as dry. 
proof tank to hold the solution. Iridite process is fast, easy. 


racks, or in bulk. 


















send for test panel and see how IRIDITE 3 WAYS TO 
BUILD PROFITS 


Balks Corrosion of WITH IRIDITE 


1 As a final finish, Iridite is 
available in a variety of 


Zinc and Cadmium seni co 


2 As a paint base, Iridite holds 
paint or clear lacquer 


guards all galvanized, plated firmly, even on newly gal 
and die-cast zinc surfaces! 1+ reduce cous consider us- 


ing galvanized, plus Iri- 
dite, in place of more ex- 
pensive metals. 






ANT a fast, sure way to Test Iridite Yourself 


ne a off corrosion on ZiNC Send for free test panel, half of it 
decast, zinc or cadmium plated Or protected by Iridite. Prove for your- 
plvanized surfaces? Use Iridite! self how Iridite balks corrosion .. . 
lidite goes on with a quick dip of how the Iridite treatment does not 
fi seconds. . . serves as either alter dimensions of finely machined 










afinal finish or paint base. parts... how Iridited parts may 
In Wide Use be cold worked without flaking, 


Used throughout industry, the chipping or peeling. 

lndite process meets Army-Navy Find out whether Iridite is the 
Aeronautical Specification AN-P- ideal “finishing touch” for your 
A, Army Ordnance Specification present or postwar product. Write 
9-0-2C, Navy Ordnance Specifi- today for your test panel. Address: 
tation OS-1374 and is used by such Rheem Research Products, Inc., 
lading manufacturers as Bulova, 14908 Standard Oil Building, SEND FOR TEST PANEL 
Pyrene, Sparton, York, Anaconda Baltimore 2, Maryland. 
andmany others. 








~ MAIL COUPON TODAY.-. 













Rueem Researcu Propucts, Inc. 
14908 Standard Oil Building 
Baltimore 2, Maryland 


HEEM RESEARCH PRODUCTS, INC. | 


IRIDITE 


— Standard Oil Bidg., Baltimore 2, Md. 


Reg. U.S. Patent Office TEATAG o coccccescecdccpcsccccocccoccecesesoses ce 









Gentlemen: Please send me a free panel of Iridite- 
treated zinc plate for laboratory testing and full 
information and operating details. 













Senter—s70 Lexington Ave., New York 22; 20 E. Jackson Biwd., Chicago 4; 2411 Sichel St.. Los Angeles 
in: Waterbury; Grand Rapids; Detroit; Cleveland; Los Angeles; Long Island City; St. Lowi, foo 8 “*RUESEPETY ceseeecececesesesesesssesssesesesesese 
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Keep faith with your fighters and yourself—Buy War Bonds for Keeps 
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THE BEST INDUSTRIAL FURNACES MADE 


For HEAT TREATING COMPONENT PARTS | 
FOR LATHES AND BALANCING MACHINES 
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(Above) Operators at Gisholt Machine Co., Madison, Wis., remove pulley shaft blanks from Stewart Oven 
Furnace. (Right) Interior view of Headstock used on Gisholt Ram-type Universal Turret Lathe showing 
Headstock gear arrangement. 





Heat treating component parts of lathes and balancing equipment which 

would be subject to wear, as well as the tools and dies used in producing 

their famous machine tools, has been a long established practice at Gisholt 

Machine Co., Madison, Wisconsin. Stewart Industrial Furnaces have been used DATE TYPE 

in the Gisholt Heat Treating Department since 1910, when a Stewart Oven Feb. 17,1910 No. 3 Smal! Oven Furnace 


Mar. 13,1913 No. 1 Small High Speed Oven 


Furnace was installed. Since that time, at regular intervals more Stewart Furnace : 
. 4 one : July 9, 1915 No. 10 Cyanide Pot Furnace ; 
Furnaces have been installed at Gisholt, the most recent addition being a large 524.3915. Me. 10 Coonlde Por foam 
Stewart Semi-Muffle Oven Furnace for hardening, annealing, normalizing Oct.9, 1915 No. 0 Cyanide Pot Furnace 
es ° ° ° Oct. 9, 1915 No. 3 Small High Speed O 
and carburizing, in September, 1944. At that time Stewart engineers were Riceiane 
H ; H Nov. 19,1915 No. 5 Large Oven Furnace 
shown the Stewart High Speed Steel Furnace installed in March, 1913, and Dee 1.1915” No.3 Senll High Speed © 
still in active service. mine, Furnace sical 
Pp “ ept. . No. ma ven Furnace 
Besides the furnaces in the Heat Treating Department, Gisholt has a Sept. 15,1916 No.0 Small Cyanide Pot Furnace 
. . em . Mar. 8, 1917 No. 100 Small Oil Tempering 
Stewart Car-type Furnace in their Foundry for stress relieving castings, and Pot Furnace 
4 . H Jan. 24, 1919 No. 0 Cyanide Pot Furnace 
one Stewart Oven Furnace on a production line engaged in the manufacture june 10,1937 Ne. 2136180 Large Oven fur 


# gun mounts for the war program. nace 
~~ — prog Aug. 1, 1940 No. 2127 Large Car Bottom Fur 


i i ; nace 
These Stewart Furnaces are typical of the dependable industrial furnaces Dec. 23, 1940 Ne 109482 Lorge Oven feluaes 


Stewart engineers have built in the past and will continue to build today and Aug.9,1941 No. 3030-A Basket Air Recirar 
. . j F 
tomorrow—both large types to meet the specified requirements of manu- Sept. 11,1944 No. 340660 Lorge Sent-Mallll 


facturers all over the continent, as well as standard types. Oven Furnace 


STEWART INDUSTRIAL FURNACE DIVISION of CHICAGO FLEXIBLE SHAFT Gagu7;; 
Main Office: 5600 W. Roosevelt Road, Chicago 50, Ill. — Canada Factory: (FLEXIBLE SHAFT CO., LTD.) 321 Weston Rd., So., Toronto 9 


A letter, wire or ‘phone call will promptly bring you information and details on STEWART furnaces, either units for which plans are now ready or 
especially designed to meet your needs. Or, if you prefer, a STEWART engineer will be glad to call and discuss your heat treating problems with you. 
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DURIMER Td DURIMET 20 


Ar 
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# ©): 
> WAVY 


[THE DURIRON COMPANY, Inc. 
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Cochen«. =. x. 0.07% Max. 


PHYSICAL PROPERTIES 

Durimet ‘‘T’' Durimet ‘'20”" 
Specific Gravity. . VG - 7.85 8.02 
Weight, lbs. cu. in... ... 0.281 0.287 
Specific Heat. __. 0.12 0.12 
Melting Point, F........ 2650 2650 
Thermal Conductivity, cgs.. .05 ee 05 
Structure . Austenitic .... austenitic 
Casting Shrinkage, per ft.... 1-4”—5-16”. 1-4”—5-16” 

MECHANICAL PROPERTIES 
Durimet ‘‘T"' & ‘'20"' 

Tensile Strength, psi....................... 65-75,000 
Yield Point, Psi. « are. 26-32,000 
Elongation, % in ae”) te Oe 35-50 
Reduction of Area, % . 40-60 
Hardness—Brinell 120-150 
Machineability....... 50-75 % of cast carbon steel 
Welding Properties 


The trade name DURIMET represents a family of austenitic 
nickel-chromium stainless steel alloys, designed especially for high 
resistance to sulphuric acid particularly under oxidizing conditions. 

Durimet T is practically unattacked in any concentrations of 
H2SO4 at room temperature and will handle 10 per cent H2S04 at 
all temperatures up to boiling point at atmospheric pressure. It is 
widely used in sulphuric acid pickling, whether oxidizing or neu- 
tral in character. 

Durimet 20 contains greater proportions of nickel and copper than 
Durimet T, which permits its use in 60° Be. (78%) H2S0O4, one of the 
most corrosive concentrations of this acid, at temperatures of 125° 
F., or even higher. It is especially resistant to nitric-sulphuric acid 
mixtures. 

Durimet alloys are available in cast form. They are strong, duc- 
tile, machineable. 

We make an extensive line of process equipment items in Durimet 
and furnish many well-known manufacturers with equipment and 
special castings of their own design. 

Write us for Bulletins giving complete details of the equipment you 
desire. 


DAYTON 1, OHIO, U.S.A. 











THE PIECES... 


yi cast aluminum plates 










THE PLACE... 


Pacific Gear Plant 
Western Gear Works 
Vernon, California <— 


a is a scene typical of those in countless plants where finish- 

ing operations are carried on. A bench, a wheel, Lea Com- 
pound or Learok and a skilled workman deburring, polishing or 
buffing a piece by a method devised with the help of the Lea 
Technical Staff. 


Yes, the proper finishing of metals and non-metals calls for a 
thorough knowledge of the behavior of materials during the vari- 
ous finishing operations. It calls for the broadest experience in 
finishing . . . in burring, in polishing, in buffing. 

It is here that LEA fits into the picture. We have the “greaseless” 
and “no free grease” compositions—lots of different grades, but 
it is on our technical service and sound recommenda- 
tions that we have built and are maintaining our repu- 
tation as “Authorities on Finishing Operations.” 









| THE LEA MANUFACTURING CO. 


WATERBURY 86, CONNECTICUT 


Burring, Buffing and Polishing . . . Manufacturers and Specialists in the 
Development of Production Methods and Compositions 8-LM-4 




































Magnification With Fluorescent 


An adaptation of “Super Sight” 
fication to fluorescent lighting is ang 
by the Safety Div., Boyer-Campbal 
6540 St. Antoine St., Detroit. 
tured en-unit with the fluorescent 
magnifying lens and light emb 
mounted on a perfectly balanced 
that can be instantly placed in any 5 





over a wide work area . . . where “§ 
Sight” is used continuously, as in engin 
ing for reading the slide rule; making 
tailed layouts; checking prints in the same 
for work over a surface plate; on 
bench, for checking verniers and mia 
eters; for inspection, in checking har 
cracks, etc., the cool fluorescent lighting 
substantially to the comfort of the open 

It is supplied in three types of lighti 
Standard bayonet type of bulbs; lamps 
are sealed to relieve the explosion hamigiG” 
fluorescent lamps. It is also supplied willl 
three types of brackets and two sizes 
lenses. 
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@ A new machinable cast iron 
rod, “Nickel-Arc,” is sponsored by 4 
Rods Co., York, Pa. It may be used 
a.c. or d.c. in all positions, and no p 
is mecessary. The deposit is free f 
cracks or cross checking in multiple 
welds, and after machining the ¢ 
closely matches the color of the f 
cast iron. The deposits stand hydro EAT 
pressure. 


e& aan Bs Si 


Tube That X-Rays Warplane 


To examine internal structure of 
rivets and other vital points of stress m@ 
fined spaces such as airplane wingy# 
tanks, etc., North American Pbilipi 
100 E. 42nd St., New York 17, ree 
troduced a new X-ray unit, now at, 
in several airctaft plants. The shoe 
tube (about 3 in. in diam.) is coup 

(Continued on page 584) 
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RCA 15,000-watt electronic genera 
heating, during manufacture. RCA 
equipment is available for quick delivery. 


























Typical Trouble Spot... Rust 
caused by water from a leaking Le 
or “sweating” overhead pipe. 7 Lee 
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$1 00,000,000 —-:hat’s just a con- 


servative estimate of the annual losses caused by 
rust... how much is your share? 
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ferrous metals. It’s simple to apply and easy to 
remove. 

After cleaning, your Cities Service engineer will 
show you how to protect and preserve the cleaned 


Precautionary measures can minimize or com- _— metal surfaces with a special coating of one of our 


pletely eliminate rust destruction—save you money 
and production headaches. 


Cities Service Rust Remover is an unexcelled 
first-step in plant-protection. This fast-acting liquid 
dissolves rust from iron or steel and removes tar- 


exclusive Anti-Corrodes. 

Cities Service will be glad to study your plant 
operations and recommend a suitable rust-prese 
vention program without obligation on your part.” 

You may avoid considerable trouble and expense.” 


F 
x 


nish from aluminum, brass, copper and other non- Consult a Cities Service expert today. 


Cities Service Oil Company 
Room 372, 70 Pine Street, New York 5, N. Y. 


Gentlemen : I am interested in your Rust Prevention Program. 
Please contact me. 
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Fhin-ease contour hardening of gear teeth with controlled depth of 
hardness has been made possible by the use of MEGATHERM in- 
duction heat. 


The hardened surface completely follows the tooth and root contour 
of the gear with the core still in its original state, as shown plainly by 
this microphotograph. This 0.005 case was applied to gears of 24 D.P. 
—51 teeth —2.125 D. D.— 2.208 O. D. and SRE. 4140 steel in 1/4 of 
1 second with a 25 KW MEGATHERM— 5 megacycle energy doing 
the job. 


These long wearing contour hardened gears become AC 


an automatic production item with MEGATHERM. 


Write today on your company letterhead for data on Gomes 
MEGATHERM. ee 


*Reg. U. S. Pat Off Newark 1 N, ]. 
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THE STEEL TODAY 
FOR 
BETTER MANUFACTURING 
TOMORROW! 


KINITE is in the high carbon 
chrome alloy tool steel air 
hardening class. 


An analysis all of its own... 
Its characteristics: 


1. Increases production. 


ha 


- Reduces grinding and 


retooling time. 


ad 


St al al oe 


H. 
101 DUANE ST. e 
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Resists wear and abra- 


Excellent machinability. 
Minimum distortion. 
Fine heat treatability. 


Immune to cracking 
during heat treatment. 


In bar stock or castings. 


KINITE alloy air hardening 
steel offers an unusual com- 
bination of features never 
before found in a steel of 
this type. 


BOKER & CO., Inc. 
NEW YORK 








‘operation and tempered for long sem 






























the generator by a shockproof cable aud 
two small water hoses. Water Cooling mab 
possible the compact design. 

In use, the X-ray tube is clamped 10 (e 
held against) the section under 
tion. Standard X-ray film is then Placed o 
the opposite side of the area and the 
posure is made. The high-loading 
tubes are available with targets of «& 
cobalt, iron, or molybdenum. Ratings » 
from 10 to 20 ma at potentials up » 
kvp., depending on the target material, fT 
main generator may be mounted ong 
for movement to certain stations where ey. 
trical and water connections are ayaj 
or may be assigned to a fixed location w 
parts are brought within reach of the 

Controls include a stepless kiloyg 
regulator, filament rheostat, circuit } 
(serving as main control), and @ 
voltage pushbutton switch. A milliag 
is provided for proper adjustment of 
current and a running-time meter 
tube life. The pilot light shows wheg t 
tube is energized. There is an out 
permit use of an exposure timer. Doogg 
the black, crackle-finished cabinet 
safety switches on the high voltage citg 


@ A power driven stiffness gage for 
termining standard measurements of 
stiffness and resilience of flexible m 
up to \%-in. thick, such as light m 
sheet and wire, is announced by the 
Instrument Corp., N. Tonawanda, NW 
It will measure initial and normal stiffeg® 
also, elastic drift or “creep.” It isa 
dulum assembly of aluminum alloy, 
ing inertia and bearing friction ® 
minimum. 


Holder for Marking on Rounds 


A new holder for marking part numben; 
dates, serial numbers, etc., with steel stamp 
on the periphery of solid round stock bi 
recently been designed by New Metbod 
Steel Stamps, Inc., 147 Jos. Campau, De ren 
troit 7. This convex marker is so construct 
that it permits the stamping of bars wit on 
their periphery rather than longitudinally 

The interchangeable steel type—held i of | 
place by two set screws—are tapered i 
such a fashion that when assembled io te si 
type retaining mortise together with wedges 
a pre-determined radius is aut | opp 
formed by the sharp marking — 
the stamps. A typical case is where t 
stamps form a 2-in. radius for the marking world 
of 4-in. bars. The individual type bots 
flat against ‘a hardened steel anvil, thus # 
suring impressions of equal depth and de 
ity for all characters by one blow oft 
hammer. 

This convex marker is of a “semi-stl 
ard” design since devices having differest 
radii and character capacity can be 
readily to suit individual requirements. 
handle of the holder is knurled for # 


under severe conditions. 
(More News on page 588) 
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For your guidance in weighing the possi- 
bilities of Zirmet (Foote Ductile Zirconium) 
we present our first advertised physical 
data on this promising metal. 


YOU ARE READING THE FIRST ADVERTISED DATA 
ON ZIRMET (FOOTE DUCTILE ZIRCONIUM) 


CORROSION RESISTANCE 

Corrosion resistant to concentrated HCl, 
HNOs, 50% HeSOs, 10% NaOH, 50% 
NaOH at 100°C and HeS. 






















Please remember that these figures apply 
only to the product currently available, 
that there is ample reason to believe these 
values will be bettered. Quality is improv- 
ing, production increasing, and price sliding 
downward, as evidenced by the recent 50% 
reduction. Additional new data will be re- 
leased from time to time. 


YIELD STRENGTH 


WORKABILITY 
Zirmet can be spot welded, drawn, riveted, 
crimped, spun, and very easily machined. 


LINEAR COEFFICIENT OF THERMAL EXPANSION 
4.66x 10% 50° to 600°C 


DROPWISE CONDENSATION 
Zirmet exhibits the unusual phenomenon 


/ Annealed 29,800 p.s.i. 
oy Cold Rolled 7,500 p.s.i. of dropwise condensation (not wetted by 
TENSILE STRENGTH aqueous condensates), a characteristic val- 
Annealed 73,000 p.s.i. uable in condensing equipment. 
Cold Rolled 111,300 p.s.i. Some forms of Zirmet are available for 
HARDNESS production; some forms may be obtained for 


80 Rockwell T30 (on diamond anvil) the present in experimental quantities only. 

















Ol 
A 
BIG SMALI 
ne of the most essential of the services Fo 
renders to industry is the grinding of metals, ores 


and minerals. Raw materials from the remotest corners 


WORLL 


ote 





of - globe come to Foote for processing. The particle 
sizes in which Foote delivers them can often only be 


oppreciated with the aid of a strong lens. From the big 


word of resources we make the small world of useful particles 






MINERAL COMPANY 


A Stee Ahead 
0) tadustrra/ Ores 
Gad Chemicals 









x , 
a 
West Coast Repr : Griffin Chemical Co San Francisco, Calif. 
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Below is a brief description of some of the ACP products used 
in preparing surfaces for the durable finish required in this 


ratte 


Can Help 


e AC 







Our Technic ill be glad . wr specification. 
aslnanancatenane Sint he init cae deren . ~~ DEOXIDINES—There are various grades and methods of appli- 
ACP products to meet Government Specification for cation suited to the removal of varying amounts of rust and adapted 


to the different types of equipment in use. 
DEOXYLYTE—For suitably adjusting the pH of rinse baths, 
properly, prior to painting. & 
products and methods of application to utilize your RIDOSOL — An addition agent for improving detergent properties é 
present equipment, thereby obviating delay and ex- in emulsion cleaning. 


PEROLINE—For preserving surfaces, in storage or transit, pre- 
pared properly for painting. 


metal cleaning and surface preparation for organic 
protective coatings. It is usually possible to adapt ACP 


pense of new installations. 
The experience of our technicians has enabled them SOLVENT No. 3—Speeds stripping operations of paint, lacquet 
and enamel, in strong caustic baths. 

RODINE—For inhibiting pickling acids. 


ge Further information- and technical data sheets will be forwarded 
as products for civilian use. on any of the above products. Address Dept. G-8. 


to aid many manufacturers in overcoming serious dif- 
ficulties in cleaning and conditioning ordnance as well 


MANUFACTURERS OF INHIBITORS AND METAL WORKING CHEMICALS 


| AMERICAN ¢HEMICAL PAINT CoO. 
| Ofice od Wertowe — AMBLER Lol PENNA. 


3665 Palmer Ave., Detroit, Mich. 





Canadian Office and Factory 


DISTRIBUTORS Walkerville, Ontario 
West Coast Metropolitan New York Area Eastern Ontario and Quebec 
Leon Finch, Ltd., 728 E. 59th St. Bricker & Andes, 318 Atlantic Ave. Van Camp Products & Sales Co. 
Los Angeles, Cal. Brooklyn, N. Y. 177 Parliament St., Toronto, Ont. 
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Some day... perhaps. .. someone will discover how to produce 
even finer alloys. When such improvements come, you may be 
sure that our laboratory and research staff will promptly em- 
body the advancements in SIP! Alloys. But today... regardless 
of how rigid or exacting your requirements may be... you may 
specify SIPI Alloys with absolute confidence, knowing that no 


finer quality is available. 


Stlve thletn and Liwtsor 


re @ 2 @ 8 AY £.e 


1720 ELSTON AVENUE CHICAGO 22, ILLINOIS 


BRASS*BRONZE*ALUMINUM-LEAD-TIN-SOLDER-TYPE METALS-BABBITT-ZINC BASE ALLOYS 
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DIMENSIONAL 


QUALITY 
CONTROL 


Locks the Barn Door 
BEFORE the Horse Is Stolen 


This Federal Q.C. Primer furnishes a 
simple and practical method of appily- 
ing Dimensional Quality Control with 
the detailed theory eliminated. 





AVERAGES all 
3rd hour|4th hour] Sth bth hour] 7th hour/8th hour 





Ist hour [2nd 























































































































FEDERAL indicating Gages 
Obtain the Data and Keep 


Dimensions in Control .. . 


Statistical methods of controlling dimensions build quality into the 
product by employing control over the variables which exist during 
its production. Only by the use of Indicating Gages is it possible to 
obtain the necessary data at production. Fixed or old style Gages 
can't, because they do not tell how much the same dimension varies 
on each workpiece. 

Much theory has been associated with Statistical Quality Control. 
Federal has prepared and furnishes a Primer — a simple practical 
method of applying this modern method of building dimensional qual- 
ity into your work at production. 

Send for a copy. 

* Quality Coatrol by Statistica! Methods. 


FEDERAL PRODUCTS CORPORATION 


3344 EBBY STREET 


PRECISION MEASURING 


PROVIDENCE 1,8.1. 


INSTRUMENTS 














Scale That Counts Parts on 


What is claimed by the makers ty 
first scale to count parts by direct rey 
is announced by J. H. Keeney & 
6610 S. Ashland Ave., Chicago. It 
sents a radical change from ratio and 


involved counting methods of the p 
One simply places the parts in this ¢ 
ing scale and reads the results on the 


@ A liquid designed to minimize ¢ 
herence of welding spatter to metal i 
troduced by Lincoln Electric Co., Cl 
Called Lincoln ‘“‘Non-Spatter” film, it @ 
be sprayed or painted on work. Abe 
welding it is easily removed by wiping « 
brushing. One application is effective fx 
multiple-pass welding. It comes in om 
centrated form in 5-gal. cans. 


Special Drilling and Boring Machine 


One of several designs of completely 
automatic machines produced by Molin 
Tool Co., Moline Ill., for work on aircuh 
gun turret rings, the M32 has many features 
that are applicable to machining problems 
presented by other kinds of metal pam. 
The part to be machined in this case is 
aluminum ring, and the M32 automatiall 
drills and reams 24 groups of four sml 
holes. At the same time it finishes bores 
and chamfers a larger hole located at the 
center of each group and which was drilled 
during a previous machining operation. 

There are two 4-spindle drilling unis, 
two 4-spindle reaming units and two sing 
spindle precision boring units on the m 
chine. Each unit has its own hydraulic feed 
cylinder and feed rate regulating valve, the 
dials for which can be seen in the phoo 
graph. 

Complete automatic electric control rent 
ers skill on the part of the operator uw 
necessary, since all he has to do is load and 
unload the work from the fixture and pres 
the button to start the automatic operating 
cycle. During the cycle the work is indexed 
automatically by hydraulic power to briag 
each group of holes into proper relationship 
with the tools as required. 

Complete safety interlocking of the elec 
trical, mechanical and hydraulic functions 
prevents trouble such as might occur, 
example, if the reamers were fed into t 
work where no holes had been drilled pret 
ously. 

(Continued on page 592) 
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BETTER TIMKEN 
TAINLESS STEELS 


To further assure the unexcelled quality of 
Timken Stainless Steels, certain types are subjected to 
Zyglo inspection, a method which uses black light to 
teveal imperfections as flourescent indications. This 
method of inspection is used to discover small flaws 
that are invisible to the naked eye and are not readily 
revealed by the microscope. 


Zyglo inspection is made by dipping the steel into a 
special penetrant, which permeates any discontinuities 
on the steel surface. The surface is thoroughly washed 
and carefully dried. Zyglo developing powder is 
brushed on. Lights are dimmed. The invisible rays of 
near ultra violet or black light are reflected upon the 
steel which activates the penetrant. Brilliant patterns 
of visible light signal the presence of any defects. The 
light patterns read by a skilled inspector indicate 
whether it is a harmless surface scratch or an internal 
flaw that is cause for rejection. 


The use of Zyglo and other modern inspection equip- 
ment enables us to furnish you Timken Alloy or 
Stainless Steel of uniform and dependable quality. 
Steel and Tube Division, The Timken Roiler Bearing 
Company, Canton 6, Ohio. 
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WHEN YOU 


| CALL SALEM 


Profitable heating operations develop from sound ad- 
vance planning of layout and equipment. Here’s the 
Salem plan of action. 

You outline your heating and heat treating needs. 

A Salem engineer passes along useful information 
derived from diversified experience in planning, de- 
signing all styles of heating furnaces and allied 
equipment. 

Then the Salem organization swings into action. 

When you approve final plans, Salem’s corps of drafts- 
men prepare working blueprints . . . construction gets 
under way. Thorough attention to detail marks every 

| manufacturing step. 

After installation, Salem engineers test the equipment 
in your plant and instruct your men in the operation. 
Salem Engineering Company not only builds heating 
: equipment but, upon request, will lay out and plan a 
| complete plant or department. 

CALL SALEM. 


SALEM 


ENGINEERING COMPANY 





















Saiem applies Engineered Heat to all sizes and styles of 
furnaces and allied equipment. Write for Salem’s new 16-pége 
lustrated booklet, “Engineered Heat,” complete with ea 
heating charts. 
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This Girl Ils Wrapping Up a 
PRODUCTION TOOL 


In 1917, A.O. Smith developed a method 
of coating electrodes with paper, which 
shielded the welding arc and produced 
welds of materially improved ductility 
and tensile strength—a revolutionary 
advance in the relatively primitive art 
of welding. 





Now in 1945, continuous welding research 
in A. O. Smith laboratories and plants 
makes possible the fabrication of 28,000- 
pound stern frames for cargo ships by 
the electric arc welding method—a proc- 
ess involving standard SMITHway 
electrodes and a mastery of modern 
welding preparation and techniques. 


Soon...a Complete Line of 
SMiTHway A. C. WELDERS 
Ready for delivery soon, the 
expanded line of A. C. Weld- 
ers includes three new models 
of 150- 200- and 250-ampere 
capacity, in addition to the 
HEAVY DUTY MODELS 
of 300- 400- and 500-ampere 
capacity. Write for complete 
specifications and prices. 


Mild Steel...High Tensile... Stainless Steel 
WELDING ELECTRODES 


made by welders.. - for welders 


The Proof Is in Production 


Welding research never ends at A. O. Smith. It goes on in 
the laboratories. It goes on in actual daily production. Every 
day more than 320,000 SMITHway electrodes are used in 
A. O. Smith plants on parts and products ranging from the 
smallest and simplest to the largest and most complex. Millions 
are used in the plants of other manufacturers. For detailed 
specifications on SMITHway Certified electrodes and their 
application to specific welding jobs, send for the SMITHway 
Welding Guide. 


SMITHway 
Certified 

WELDING 

ELECTRODES 
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Especially when it represents the | 


combination of every modern facility 
for metallurgical analysis. 


FOR COUNSEL WRITE OR CALL 


hiplttctartton 


KNOWN FOR THE BEST IN TESTING METHODS 
BURBANK, CALIFORNIA 
SEATTLE, WASHINGTON ie oe on 2 oe 2 


















Single Unit Shakeouts. 


Two new single unit shakeours, 
as “Foundromatic,” are announced 
Allis-Chalmers Mfg. Co., Milwaukee} 
larger, 8 by 10 ft., 25-ton load 
designed to handle 90% of the 
cast in the average jobbing f 
castings range from 500 to 50,000 Ih. 
The smaller, 6 by 8 ft. unit is rated 1§ 
capacity. 

Important features are lower initial) 
greater capacity than any other single 
reduced operating cost and lower 
consumption, lower maintenance, and gy 
savings. 

The most heavily constructed single y, 
shakeouts now offered, the new units 
crease capacity by use of a two-bearing 
stead of the conventional four-bearing ¢ 
struction. In the ‘Foundromatic,” oy 
bearings are eliminated, impact loads a 
absorbed by resilient support springs 
each end of the shakeout, and the shah 
designed shorter and sturdier. This cons 
tion permits the new shakeouts to han 
15 and 25 ton loads on single units, 

Vibratory action is produced by the q 
bined effect of a heavy duty eccentric s 
(offset and enlarged between the bearing 
and two true running balance wheels, whid 
counterbalance the weight of the shakeoy 
The result is a uniform circular mot 
throughout the shakeout deck surface, 





Plants and Slants 


Calling color and light two of indus 
greatest untapped assets, Leland I. Dow 
vice president, Dow Chemical Co., said tw 
the company’s anique new offices at & 
Louis may set an entirely new trend ip 
business office design. It represents one o/ 
the first scientific applications of color ai 
functional design from standpoint of thei 
physiological and psychological effect o 
personnel and visitors. Brilliant colors hr 
been used in abundance. Ceilings vary froa 
7 ft. 4 in. to 10 ft., with extensive use d 
glass panels and mirrors to give impressio 
of spaciousness. Wall colors must cont 
so that nerves of the eyes are exercised ail 
relaxed. Bright and varied color 
are psychologically stimulating, states 
B. Dow, architect. J 















Solar Aircraft Co., San Diego, Calif 
purchased the precision casting divisi 
B. F. Hirsch, Inc., New York, tot 
erated on a greatly expanded scale 
subsidiary of Solar. The new firm 
known as Solar Precision Castings, ™ 













The Spencer Lens Co. has beco 
American Optical Co., Scientific Ins 
Div., Buffalo 11. It has issued an af 
tive booklet, “Three American Mic 
Builders,” giving interesting chronolog 
the company. Thus, Charles A. 
(Continued on page 596) 
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IBJERNARD [R|ICE’S |S|ONS 


MANUFACTURERS OF QUALITY METAL PRODUCTS SINCE 1867 


OrriGe:s e259 FIFTH AVENUE, NEW YORK 16, N. Y. 
WORKS: 139-145 NORTH TENTH STREET, BROOKLYN 11, N. Y. 





BRISTOL-ROCKWELL 
DILATOMETER 
MODEL A-134 





RHEOSTAT 





You can get four important types of information 
about temperature effects on metal—easily and ac- 
curately—from the improved model of the Bristol- 
Rockwell Dilatometer: 


® Critical points of carbon steel 
® Coefficients of expansion 
® Composition (from thermal curves) 


RECORDING 
INSTRUMENT 


PYROMASTER 
fo POT ENTIOMETER 


QUENCHING 
TANK 


HOW METAL ACTS 


when 


HEATED AND COOLED 
... Chearted ou Paper 





The built-in electrical furnace (rheostat-controlled) 
heats to 2500°F. It takes samples up to 5” x 1%” 
(best sample sizes: 214’’ to 314” long). Ferrous and 
non-ferrous metals can be tested. 


Quenching Tank 


An added feature is the quenching tank which can 


® Heating rates and heat saturation be raised to the quench position without moving the D 
sample or interfering with the dilatation measuring ofc 

Temperature-dilatation and temperature-time system. suite 
changes are recorded simultaneously during heating the 
and cooling cycles. For full information send for Bulletin No. W1803 larh 
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AUTOMATIC CONTROLLING AND RECORDING INSTRUMENTS 
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(py Deep penetration of 
. copper into crystal- 
line structure. 


Globules of copper- 
steel alloy. 


Dense, porosity-free 
bond of copper. 


44i0™ 


Decarburizing has long been the bane and material in applying the flux, as Brazing is an example of the practical 
ofcopper brazing. Ease of assembly has well as in subsequent cleaning. Parts utility of a Lithium furnace — an all- 
suited the process to many products but come out clean, with no corrosive flux round work-horse of a furnace, virtu- 
the resulting decarburization, particu- to worry about, and surface structure ally foolproof. Not a premium-price 
larly on cams, ratchets, etc., is most is completely unaffected. furnace either, as an inquiry will show. 
undesirable. 


Ina Lithium metallic-vapor furnace, 
the carbon content of steel parts is un- 
affected in the brazing operation. Fur- 
thermore, Lithium copper brazing does 
not require a flux. The Lithium vapor 


devours the oxides of both copper and 
steel, literally “wetting” the surfaces 
and increasing the fluidity of the copper, bedi Melos 
thus eliminating voids and promoting a URNAC | 
high density, bond. 

Lithium eliminates the cost of labor THE LITHIUM COMPANY . 111 Sylvan Ave., Newark 4,N.J. 
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CASTING EQUIPMENT — 





AND SUPPLIES 








For Complete Installations 
Lost Wax—Investment Molding Process 


CENTRIFUGAL CASTING MACHINES 
METAL MOLD EQUIPMENT 
WAX INJECTION MACHINES 
VACUUM PUMP UNITS 
WAX ELIMINATOR OVENS 
FURNACES — GAS FIRED & INDUCTION 


INVESTMENTS — WAXES — CRUCIBLES 
AND ALL RELATED SUPPLIES 











—ALEXANDER SAUNDERS & C0.— 


Successor to J. Goebel & Co. — Est. 1865 
95 BEDFORD ST., NEW YORK CITY 14 





ROTARY GAS 
CARBURIZERS 


These machines are ideally suited to 
carburizing chain links, bearing parts, and 
similar small articles. 

The work is contained in a slowly rotat- 
ing retort of heat-resisting alloy, which is 
heated by numerous carefully distributed 
and balanced gas burners. Carburizing 
gas is introduced into the retort through 
a simply-designed, trouble-free connection. 
The gentle mixing of the work produced 
by the rotary action assures uniformity of 
case depth. 


The retort remains in the heat at all 
times. Charging and discharging of the 
work is accomplished by means of a tilting 
feature, which is power-driven on the 
larger models. Maintenance and handling 
of carburizing boxes is completely elimi- 
nated. 


After carburizing, work may be either 
quenched directly from the machine, or 
slow-cooled, as desired. 


Shown above is the latest, improved AGF 
Rotary Gas Carburizer, batch type, with new 
maintenance-free roller bearing retort support. 


In addition to carburizing, this versatile 
machine, like all AGF Carburizers, may be used 
it! dificati for clean hardening, an- 
nealing, normalizing, and other atfnosphere 
work, 





AGF gas buri ip also includes 
Continuous Rotary Machines and Vertical Retort 
Carburizers. Write for literature. 





American Gas Furnace Co. 


Elizabeth, New Jersey 
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built the first American microscope a 
Canastota, N. Y. in 1837. After a disastrous 
fire in 1875, the business was reestablished 
at Geneva, N. Y. 


The Edward G. Budd Mfg. Co. will trang. 
fer its railway passenger car manuf, 
division to a huge new plant in northesg 
Philadelphia. It will build, as soon as m. 
terials and manpower are available, §9 
stainless steel passenger coaches for open. 
tion between New York and Miami. 


The board of directors of Wichwire 
Spencer Steel Co. has accepted in Principle 
the proposal for a merger with the Colorado 
Fuel & Iron Corp. 


To speed production of extruded alumj. 
num, the Defense Plant Corp. will expand 
and modernize its extrusion plant at Louis. 
ville, Ky. at a cost of $2,000,000. The 
aluminum foil plant at Louisville of the 
Reynolds Metals Co. will be enlarged sos 
to double its production for postwar pack 
aging of foods, etc. 


The New England office and warehoug 
of H. Boker & Co., Inc. is now located # 
150 Causeway St., Boston 14, in charge of 
W. E. Fluke. The company handles special 
steels and electrodes. 


The Barium Steel Corp. has acquited 
control of the Erie Bolt & Nut Co., Ete 
Pa., through its wholly-owned subsidiaty, 
the Clyde Iron Works, Inc., Duluth, Mina, 


Allegheny Ludlum Steel Corp. has not- 
fied stockholders that the limited steel price 
increases recently authorized by OPA affea 
only the magnetic and carbon steel products 
and do not affect the stainless, high alloy 
and tool steels produced by the company. 
“Steel Horizons,” the Sunday night Mutual 
network radio program sponsored by Alle 
gheny, will hereafter originate in the com 
pany’s headquarters’ home city, with 
all-Pittsburgh cast, including the new o 
chestra and 14-voice chorus. 


Post-war expansion at the Gary mill, 
U. S. Steel, will cost at least $50,000,000. 
Carnegie-Illinois will reconstruct three blast 
furnaces at South Chicago and Gary to make 
them the largest in the country. Cold 
reduced tin plate capacity at Gary will be 
increased, and ore and coke pockets at the 
South Chicago blast furnaces will be 
placed. 


The board of directors of Vamadium- 
Alloys Steel Co. have elected Roy C 
McKenna president, replacing Floyd Rose, 
resigned. 


An anniversary, unique in American bus 
iness history, was observed jointly by Lukens 
Steel Co. and the city of Coatesville, for it 
marked the 135th birthday of the city and 
continuous making of steel under an ut 
interrupted line of family ownership and 
management. 


The plant, inventory and uncompleted 
contracts of the Buffalo Foundry & Machine 
(Continued on page 600) 
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To an already unusually complete line 

McKay has added two new mild steel, yay opt an 
shielded-arc welding electrodes with MeKay Grede A.WS.No. 
characteristics suited to modern weld- 

ing needs. With these additions, the 

McKay researched line now offers a 

wider range of standard mild steel 

electrodes than ever before! 


From this variety it is possible to 
select a “stock” rod that will fill most 
any specific need, without delay or 
premium cost for specials. 


GENERAL SALES OFFICES: YORK, PA. 


PITTSBURGH, PA. 





WELDING ELECTRODES COMMERCIAL CHAINS TIRE CHAINS 









CLEAN, SO 


ITHALOYS 





ITHIUM treated melts of copper, tin bronze 
and silicon bronze consistently yield cast- 

ings more uniformly free from porosity and gas 
cavities. At the same time, Lithium treatment 
effectively removes non-metallic impurities. As 
a resuk, the castings have optimum physical 


characteristics. 


Lithium treatment is simple. A few minutes be- 
fore pouring, Lithium metal is stirred into the 
melt in the form of a stable master alloy contain- 
ing a small percentage of Lithium combined with 


other metals to match the melt. 





CASTINGS — 





Lithium combines with hydrogen, nitrogen, ox- 
ides, sulphides and other non-metallic impurities. 
The compounds so formed are of non-metallic 
nature, and have low specific gravity. They are 


insoluble in the metal and flux out quickly. 


This effective treatment costs only a small frac- 
tion of the price of one reject, and requires no 
special equipment, training nor departure from 
conventional foundry practice. Our technical 
staff, with over 15 years’ experience in the Lithium 


and foundry fields will help you investigate. 


LITHALOYS CORPORATION 


444 MADISON AVENUE, NEW YORK 22, N. Y. 
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® Designs that utilize fully the fibre-like flow line structure of 
steel assure forgings of maximum metal quality and dependable 
performance. Such forgings usually require less machining and 
finishing time, which makes them cost less at the point of assembly. 


Ask a T & W Forging Engineer about designing for forging while 
the part is still in the design stage. He will show you what makes 
the difference in the cost of a forging at the point of assembly. 
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TRANSUE & WILLIAMS 


STEEL FORGING CORPORATION: ALLIANCE, O. 


FFICFS- NEW YORK. PHILADELPHIA. CHICAGO INDIANAPOLIS DETROIT AND CLEVELAND 
XUM 
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No industry melting com- 
mensurate tonnage* of vital 
metal can quite match the 
brass mills for conservation 
and low melting losses. The 
savings of metal total mil- 
lions of pounds; clearly the 
method they use is worth 


noting: 


Virtually all the brass 
mills in North America 
use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 
losses in the field — less than 1% — 
with superior temperature control and 
unapproached economy of operation 


on high production schedules such as 
we have today. 


HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 





Do you have your copy of “AJAX- 
METELECTRIC PROGRESS,” the news 
magazine of induction melting, electric 
heat treating, non-ferrous ingot and al- 
loys? Write to: AJAX ELECTRIC FUR- 
NACE CORP., 1108 Frankford Avenue, 
Philadelphia 23, Pa. 


* UPWARDS OF 5 BILLION POUNDS ANNUALLY 


AJAX InpUCTION MELTING FURNACE 





WYATT 





ASSOCIATE AlAX METAL COMPANY, Non-Forrous laget Metals ond Alleys bor Foundry Use 


AJAX ELECTROTWERMIC CORPORATION, 
COMPANIES: AJAX ELECTRIC COMPANY, INC., The Ajex-Heligres Eleciric Salt Both Forsece 
AJAX ENGINEERING CORPORATION, 


Ayes [ame Wyatt Aleman MMe Ney late tae hermanos 





up to 1600° F. 


form stratification. 


lions of 


receive prompt attention. 








Sales Office: 225 Broadwe 


REPRESENTATIVES IN: CHICAGO 
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EL-BLOC the ONE BLOC INSULATION is 
effective over the entire temperature range 


Kel-Bloc is made from high temperature, 
moisture resistant long fibre black Rockwool, 
felted and bonded together bya special method 
which eliminates all voids and provides uni- 


This light weight, insulating block has ex- 
ceptionally low conductivity—due to the mil- 
ead air cells—and also has a low 
alkalinity factor remaining unaffected when 
exposed to moisture or high humidity. 

A request for additional information will 


THE M. W. KELLOGG 


, New York 7, N. Y. 


* DETROIT > 








KELLOGG 
a: 


RECOMMENDED FOR 
INSULATING: 


Pressure Vessels 
Heat Exchangers 
Steam Accumulators 
Boilers 
Furnaces 
Oil Heaters 
Dryers 
Ovens 
Breechings 
Ducts 


COMPANY 














Plant: Jersey City, N. J. 


* LOS ANGELES 





PITTSBURGH 











Co., Buffalo, have been purchased by 4, 
Blaw-Knox Co., Pittsburgh. 





Technic, Inc. has recently been organiz 
at 39 Snow St., Providence, by a staff thy 
has produced and serviced a line of meyj 
finishes and services. Its work includes cq. 
sulting, analytical, research and engineering 
work, as well as specification testing, plating 
room design and salt spray testing. 


House Organ Notes 
Westinghous 


Westinghouse Newsfront, 
Electric Corp., June, 1945. 


A tropical island in a glass jar, 1 
diam., complete with moss, rotting vegeu. 
tion, fungus growth, bacteria, heat an 
humidity, is the laboratory of Dr. Pete 
Gray, biologist at the University of Pity. 
burgh, in which he tests behavior of eg. 
trical equipment in the steaming jungles of 
the Pacific. Equipment must stand up from 
attack by fungi, bacteria and small animal 
“mites.” One month in Dr. Gray's jar js 
equivalent to 6 mos. in the Panama Caml 
Zone. Varnishes of the phenol-formaldé 
hyde group prove resistant to fungi and 
bacteria. “Fosterite,” a Westinghouse plastic 
with outstanding moisture-proofing qui. 
ities, is excellent against fungi. Variow 
lacquers, varnishes and waxes are tested 
continually in the miniature tropical island. 
So far the jar has not proven how well th 
G.I.’s can withstand the Bali Bali dancing 
girls! 


Nichols Standard, W. H. Nichols & Sons, 
Waltham, Mass., April, 1945. 


Rejected Inspector 


Don’t swear at the inspectors 
They're really very wise 

They stand and watch while others work 
And get paid to criticize. 

When death comes to inspectors 
No one sheds a single tear; 

But everyone for miles around 
Gets roaring drunk on beer. 

When inspectors knock on the pearly gates 
And act like they’re expected, 

Saint Peter pins on them a slip 
That simply says “Rejected.” 


Better Castings, Niagara Falls Smelting & 
Refining Corp., July, 1945. 


“A survey by our field representatives 
all over the country shows that foundries 
have been hit first and hardest in the at 
back of war production. From these tte 
ports, this is not a spotty picture but 
general; from the middle west to the eas 
ern seaboard foundries are looking fot 
work. Naturally, previous history—the last 
war and the depression—foundries were 
always the first to slow down, but they ae 
always the first to start up again. The 
present situation is caused by reconversion, 
and should be of short duration. It could 
have been handled better if top-ranking 
fighting men had let the WPB officials statt 
earlier in releasing material such as cop 
per and aluminum, which showed months 
ago visible surpluses, but even today there 
is not a close knit pattern for our domestic 
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A welcome time saver for you who buy 
and specify in the metal industries is 
the METAL INDUSTRIES CATALOG — 


one handy volume containing product data 





(specifications, blue prints, etc.) of 186 
leading manufacturers. Triple indexed—by 
company name, trade name, and by product 
—M.I.C. supplies quick and accurate 


answers to your questions. 


Knking Crantervistioe 


330 West 42nd Street . New York 18, N. Y. 








Also Publishers of CHEMICAL ENGINEERING CATALOG, METALS & ALLOYS, PENCIL POINTS 
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Centrifugally Cast 


ACIPCO STEEL 





Tubes and Parts 


Plain carbon and corrosion- and heat-resisting alloy steel 


tubes 


and parts produced to close specifications from steel melted in 


electrical furnaces under rigid production controls. 
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An order of Heat-resisting alloy steel Retorts having 28% Chrome — 
15% Nickel. Butadiene Furnace Tubes with 25% Chrome and 20% Nickel 
have also been supplied. All tubes cast in 16-ft. lengths. 


Also manufacturers of Heat- and Corrosion-resisting Bolts of (a) Alloy 


Cast Iron (b) Stainless Steel (c) Other high alloy steel. 


Write for Catalog 


AMERICAN CAST IRON PIPE COMP 


BIRMINGHAM 2, ALABAMA 


METALS 


ANY 


AND ALLOYS 





Just as roaring guns protect our bombers 
against deadly enemy attacks, so a tough, 
durable anodic film impervious to moisture 
and other gases prevalent in the atmosphere 
protects their metal parts from corrosion. 

The modern anodizing installation pic- 
tured is one located in a large eastern air- 
craft factory. Highly efficient G-E Copper- 
oxide rectifiers supply the required d-c 
power and dependable G-E automatic con- 
trols regulate the flow of power smoothly 
and steadily over the equipment’s entire 
output voltage range. 

Operation is easy and economical. To | 
start the anodizing process the tank opera- 
tor merely presses a start button. There- 
after everything is automatically controlled 
-.. nothing is left to chance. When the 





Hear the General Electric radio 


AUGUST, 1945 
























PROTECTED AGAINST ATTACK 


anodic film is formed, the system shuts off 
automatically and returns to a starting 
position for the next load. 

The initial cost of an automatic power 
supply is quickly amortized through high 
operating efficiency and reduced power 
bills. To modernize and keep your anodiz- 
ing or plating shop on a competitive and 
profitable basis equip with a new G-E au- 
tomatic d-c power supply. Whether your 
operation is large or small, there are many 
G-E combinations from which to choose. 
The flexibility which G-E equipment offers 
is a plus feature that simplifies “change- 
over” as increased anodizing or plating 
capacity becomes necessary. For more in- 
formation, write to Section A-852-90 Ap- 
pliance and Merchandise Department, Gen- 
eral Electric Co., Bridgeport, Conn. 


rograms: “The G-E All Girl 


Orchestra” Sunday 10 P.M, EWT, NBC. “The World Today” 
news every weekday 6:45 P.M. EWT, CBS. “The G-E House 
Party” Monday through Friday 4:00 P.M. EWT, CBS. 


BUY WAR BONDS AND KEEP THEM 


DIRECT, ACCURATE 


“ MICROMATIC 


HARDNESS TESTING 


Originally designed as a research 
instrument, the EBERBACH 
MICRO HARDNESS TESTER is 
now in wide use as a laboratory 
production tool for measuring 
hardness of micro constituents of 
metallic alloys. With this highly 
precise tester you can gauge cor- 
rectly the hardness of single grains in alloys, plated 
surfaces, nitrided and cyanided layers, and of pieces too 
small for other testers. 


























An accurately ground diamond indenter permits measure- 
ment directly in fundamental units, easily convertible 
to other systems. The indenter unit, equipped with 
standard microscope society threads, is designed to 
mount on any metallurgical type microscope. 


Write for more specific data. 
LABORATORY 


APPARATUS 
( ) §~ SUPPLIES 
é& son c son COMPANY 


ANN ARBOR, MICH. 





a 1843 








Our Serutees: Flame Hardening, Aerocasing, 


Heat Treating, Bar Stock Treating and Straightening, 
Normalizing, Nitriding, Chapmanizing, Pack or Gas 
Carburizing, Sand Blasting, Tensile and Bend Tests. 


© 
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planning. While we can ship all the Cop. 
per and aluminum metals and alloys You 
want, you still have to keep not over 
days’ supply of copper, and with regard 
to aluminum, certify.” 


Wheels, American Car & Foundry Co., Vol, 
1, No. 1, May, 1945. 


Let the sirens wail, the whistles toot and 
confetti be thrown to welcome another new 
publication into the field. There is ap 
intriguing article, “The Vineyard’s Iroq 
Horse,” that starts out as follows: “Almog 
like the libretto of some colorful music 
comedy of the ‘Show Boat’ type reads the 
brief and entertaining history of the Map. 
tha’s Vineyard Railroad.” As we read on 
we chuckle at: “Two contractors, each stare 
ing from opposite sides of the Sengekop. 
tacket Bridge, met in the middle with g 
difference of at least two inches in their 
respective elevation. Careful jockeying even. 
tually overcame this trouble.” 


Amsco, American Manganese Steel Diy, 
Vol. 16, No. 1. 


A typical day for a Japanese private be. 
gins at 5:30 a.m. The day is packed with 
study and drill periods interspersed with 
only the briefest intervals of rest. For 
relaxation, Japanese soldiers play at bayonet 
practice. An entire battalion can march 
more than 20 miles a day. Special patrols, 
starting at midnight, have been known to 
cover 60 miles by the next afternoon, march- 
ing constantly without rest periods. After 
one such 60-mile march they were ordered 
to run around the drill field several times. 
“Need sleep?,” a Jap officer asked con- 
temptuously. “They know how to sleep 
already,” he replied to an American army 
observer in the mid.thirties. 


Pig Iron Rough Notes, Sloss-Sheffield Steei 
& Iron Co., Spring-Summer, 1945. 


“When War II started, almost everyone 
began to announce that since we were liy- 
ing in a Steel Age, the war would be fought 
with steel. In the early days of the war 
gray iron practically had no war standing in 
official Washington—particularly in high 
Navy and Army circles. This was to bee 
Steel War. Steel was the magic formula 
and there was to be no place for common 
gray iron in the immense production sched- 
ules. Some minor government official, ob- 
sessed with his temporary importance, even 
announced that foundry iron is Heavy, in 
its molten state it is hot and the sand into 
which it is poured is dirty. It became noised 
around that iron foundries were undesirable 
places in which to work. Then the awaken- 
ing came—for Washington learned that 
gray iron was playing a vital role in the 
war effort, extending also into the furtherest 
reaches of our economy. Unheralded, the 
gray iron foundries had kept at their 
knitting, turning out millions of tons of 
essential castings for all manner of uses— 
in the war effort—literally, from ‘soup to 
nuts.’ Things began to happen, for some of 
the highly recommended substitutes for 
cast iron began to fail—weighed in the bal- 
ance and found wanting. Several serious 
bottlenecks developed and something had 
to be done. In the midst of this, gray iron 
was rediscovered by the nation.” 


(Continued on page 608) 
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“WHEN WE USED SOLUBLE OIL the wheel 
loaded after grinding a few piston skirts, which 
resulted in drag marks and a poor finish,” says 
this grinding department Foreman. “Since 
switching to Gulf Cut-Aid we have ground over 
2,000 skirts without a drag mark—and consist- 
ently get a No. 10 mirror finish.” 

Well known for its superior performance in 
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Grinding department Foreman of aircraft engine plant 
(center) consulting with Gulf Service Engineer on results 
obtained with Gulf Cut-Aid in grinding aluminum alloy 
piston skirts. 


cutting aluminum, aluminum alloys, and other 
nonferrous metals, Gulf Cut-Aid is being used 
in more and more plants as a grinding fluid. 

Call in a Gulf Service Engineer today and let 
him show you how Gulf Cut-Aid and other Gulf 
quality oils can help you with your production 
problems. For your copy of the booklet on Gulf 
Cutting Oils, send the coupon below. 





UM 
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Gulf Quality Cutting Oils 


Gulf Lasupar Cutting Oils A, B, and C 
Gulf Electro Cutting Oils A, B, and C 
Gulf M-L Cutting Oils A, B, and C 
Gulf Cut-Aid 

Guif L. S. Cutting Base A and B 


AUGUST, 1945 


GULF OIL CORPORATION-GULF REFINING COMPANY 


Division Sales Offices: 


Boston * New York + Philadelphia + Pittsburgh - Atlanta 


New Orleans - Houston ~- Louisville - Toledo 








Gulf Oil Corporation - Gulf Refining Company M&A 
3800 Gulf Building, Pittsburgh 30, Pa. 

Please send me, without obligation, a copy of the new revised 
booklet, “Gulf Cutting Oils,” which includes a helpful Machining 
Guide. 
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Dillon 
DYNAMOMETER 


for All Kinds of 
Precision 
Testing 








Tests tensile strength of bomb racks, spot welded sections, 
Used with air hoists 
9 different 


all same 


bulky objects of every description 
turn-buckles for load application 
up to 0-20,000 Ibs 


Thousands in use by leading concerns 


chain hoists 
capacities from 0-500 Ibs 
size; same weight 
weighs 


and armed forces. Measures only 8'4 x 6% x3 


8 Ibs 


W. C. DILLON & CO., ING. “tierce u's 


Get practical data on 


PLASTICS 


from these 102 commercial 
applications 


O go ahead fast in designing, 

merchandising or developing new 
products, you want the facts—on 
properties of available plastic ma- 
terials, on methods of fabrication, 
on product design, and finally, on 
cost. 
“Will it lower production costs? 
Will it be a product improvement?” 
Find the answers to your practical 
questions on plastic materials and 
processes in this sound, usable book 
by two pioneers in plastics. 


Just Published! 
PLASTICS IN PRACTICE 


BY JOHN SASSO 
Managing Editor, Product Engineering 


and M. A. BROWN, JR. 
Monsanto Chemical Co. 


4 ot. Write today for technically illustrated catalog 













> 






179 pages, 
TY x 10'/2, 
90 illustrations, 
9 tables, $4.00 

HIS book analyzes for you 102 specific case studies of actual 

successful commercial products, showing for each the problems 
encountered, the solution, and why it was adopted. It gives you 
proved data, accurate, understandable, practical, a critical evalua- 
tion of every type of plastic and every method of fabrication in use 
today, with a careful estimate of their possibilities for the future. 
The applications chosen are, without exception, representative of 
all the fields in which plastics are or may be used—electrical, elec- 
tronics, radio, building, aircraft, automotive, to mention only a few. 


Use this book to — SEND THIS McGRAW-HILL COUPON — 
—give you an idea of the MCGRAW-HILL BOOK CO., Inc. 
relationship of plastics to 330 W. 42nd St., New York 18, N. Y. 
~~ and — materials Send me Sasso and Brown’s PLASTICS IN PRACTICE 
show you whether a pro- for 10 days’ examination, on approval. In 10 days I will 


posed erial o > 
po material or Process send $4.00, plus few cents postage, or return book post- 
will overcome your specific 


problems paid. (Postage paid on cash orders.) 
—answer your questions Name 
of salability and costs, as Address 


well as those of specific 


4 A City and State 
properties and mechanical 


considerations Company ; 
Position MA 8-45 
- him (Books sent on approval in U. S. only) 
—- ee 
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| Rugged-Low Priced 


| 
| 
| 


Laboratory and Production 
HEAT TREATING FURNACE 


Huppert Model 10 Furnace 
comparable in design, constry. 
tion and efficiency to 
higher priced furnaces, 

you have all the features o 
top-quality insulation, steel cog. 
struction, special alloy elements, 
fully enclosed contacts, transite 
base, etc. Particular attention 
is called to the low current 
consumption of maximum load 
—1750 watts, and minimum 
load—800 watts. Operates on 
110V. AC-DC. Heat Ranges: 
0 to 1000°F., and 1000° 
1950°F. 1.D.—8” x 4” x 6” 
(2” throat additional). Remoy- 
able porcelain tray is standard. 
Ask for Catalog of complete 
Huppert Line. 


2 Heat Ranges 





Complete with pyrometer 


$150 
K. H. HUPPERT CO. 


6850 Cottage Grove Avenue Chicago 37, Ili. 












Type 20 Heroult Furnace produc- 
ing stainless steel. An all-welded, 
floor-mounted unit embodying all 
latest improvements. 





ARTICULARLY designed and equipped for high- 
Party melting and refining of ferrous materials by 
either basic or acid process—including alloy, tool and forging 
steels, iron and steel castings. Any capacity from '/2 ton to 
100 tons; removable roof, chute, machine or hand charging. 








Sammee>) AMERICAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 
Offices in the larger cities 
Columbia Steel Company, San Francisco 
Pacific Coast Distributors 
United States Steel Export Conrpany, New York 
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IF YOU DO 
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muestigate EUTECTIC 


Cer Lome 


For production work, an ever increasing number of 
leading manufacturers are now using EUTECTIC Rods 
and Fluxes in piace of fusion welding, brazing and 
silver soldering, because the EUTECTIC Low Tempera- 
ture* Process affords them new economies and addi- 
tional advantages over conventional welding meth- 
ods. Not only are many of the most difficult problems 
solved through the application of EUTECTIC Rods and 
Fluxes but ordinary welding jobs are performed at 
lower cost by means of this revolutionary process. 





In the solution of numerous welding problems in- 
volving high strength, freedom from distortion, warp- 
ing and minimum after-machining, the record of 
EUTECTIC achievements is constant proof of the superi- 
ority of EUTECTIC Low Temperature* Welding Rods 
and Fluxes. 


EUTECTIC RODS AND FLUXES FOR 


EVERY METAL JOINING JOB 


By means of 48 specially developed Rods and Fluxes 
the many advantages of EUTECTIC Low Temperature* 
Welding can be employed to join all metals. Every 
standard method of heating such as Gas — Arc — 
Induction and Furnace can be used since EUTECTIC Low 
Temperature* Rods and Fluxes are supplied in rod, 
Wire, strip and powder form to meet all requirements. 


lf you have tough metal joining problems or are 


planning new production, NOW is the time to investi- 


gate EUTECTIC Low Temperature* Rods and Fluxes by 
calling in your local EUTECTIC Field Engineer who will 
gladly help you. In the meantime, why not order the 
all-round selection of 9 important EutecRods for your 
current work and experimental jobs. Mail the coupon 
or write on your company letterhead. 


EUTECTIC solves tough welding problems 
and makes routine jobs easier. Try it today! 


* Reg. U.S. Pat. Off. 
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RODS 


AND FLUXES 
“ Welding 


Bronze castings welded 
with EutecTrode 28. This 
is the first electrode devel- 
oped that can successfully 
weld copper, brass and 
bronze with an AC-DC me- 
tallic arc. Completely mea- 
tchinable, perfect color 
match; high tensile strength. 





Steel sprocket gear welded 
with EutecRod 16. Car- 
loads of steel were saved 
by simplifying the design 
of this machine part. . Sep- 
arate components were 
welded together with high 
tensile EutecRod 16. 





Aluminum tubing washer 
ond four aluminum screws 
assembled with EutecRod 
190. Note that on thin 
aluminum sections, welds 
made with this alloy mini- 
mize distortion. This costly 
forging was produced by 
welding together alumi- 
num components—a tes- 
timonig! to the speed and 
quglities of EutecRod 190. 












EUTECTIC WELDING ALLOYS COMPANY 
ORIGINATORS OF EUTECTIC LOW TEMPERATURE WELDING 


40 Worth Street New York 13, N. Y. 


Please send me complete facts about EUTECTIC Rods and Fluxes and 
information on how to purchase a selection of the 9 most important 
EutecRods for every day use. 


| ee ee eS ee Pee 

Company pooee andi es pbiliccacihinnainsscoenigitetinkosccouesachinpollianilioans 

Address Ln asta ‘ ac 
YM.1 
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ANY QUANTITY 
ANY SHAPE 
ANY SIZE 


Also Strip, Coiled 
Wire, and Filings. 





Available in standard alloys covered by 
Federal Government, Army, Navy, Air 
Corps and A.S.T.M. specifications. 

For your post war products— investigate 
our special alloys described in booklet M-A 
sent on request. 


Your inquiries invited 





A.P.W. FLUX PASTES 
Safe and convenient. 
Excellent cleaning action. 











PRECIOUS METALS 





SINCE 1875 


THE 


AMERICAN 
me PLATINUM WORKS 


N. J. R. R. AVE. AT OLIVER ST 


NEWARK 5, N. J 








Non-Ferrous Forgings Digest, Brass Forging 
Assn., July, 1945. 

“Long before the days of Menes, the first 
Egyptian king, who reigned 5,500 years 
before Christ, copper and its alloys were 
forged by this Asiatic race. Soon after 
man first discovered the red metal the 
Egyptians learned to forge implements for 
war and peace. The first forging was done 
by hand. That was centuries before the 
beginning of the machine age. While the 
Egyptians were the first to adopt hand forg- 
ing, the Etruscans, who settled on what is 
now the western shores of Italy, became the 
first expert artificers in hand forging. Before 
Rome became a power they hand forged 
bronze for their chariot plates, horses’ bits 
and for many other purposes. Some of the 
beautiful hand forged bronze of this ancient 
race are on exhibit at the Metropolitan 
Museum of Art, New York. The American 
Indians in the Great Lakes region hand- 
forged copper centuries before Columbus 
discovered the new world. They forged 
copper into spearheads for hunting and war 
armament, fish hooks to lure the finny tribe, 
and needles with which the squaws made 
wearing apparel from the fur of animals. 
The first hand forging by the early white 
settlers of the New World was done by the 
village blacksmith, who heated his metal 
with bellows, which, by the way, was the 
invention of the ancient Etruscans many 
centuries ago.” 

Aminco Laboratory News, American In- 
strument Co., May, 1945. 

“The size and shape of large molecules 
in plastics and synthetic rubber can now be 
determined rapidly and visually by means 





















of two new instruments developed at 
Polytechnic Institute of Brooklyn. Sing 
ter products result when the ch: 
of the molecules of the materials 
known, these instruments will be valy 
to manufacturers, and they should } 
value also in the field of medicine fo 
study of proteins. The new ins 
based on simple visual observations thro 
a turbidimeter, employ the scatterig 
light to learn the size, shape and weight 
the large molecules, and their use will 
place the none too satisfactory 
method in which viscosity is used 
rough criterion for these fundamental p 
erties.” 





News of Engineers 


William B. Stout, noted automotive 
aviation engineer, will head automobik 
research and development at Graham-Paige® 
Motors Corp. He developed the first Amer 
ican commercial monoplane, the first allby 
metal plane for the Navy, the first high 
speed, light weight passenger railway car 
and other transportation vehicles. 





E. J. Hergenroether, recently resigned 
chief of the Metallurgical Branch, Steel 
Div., WPB, has resumed duties with the 
Development & Research Div., International 
Nickel Co., being in charge of automotive 
steel development. Once he was assistant 


(Continued on page 612) 
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Developed for Welding 
Simplifies Drilling 














C-F Positioners were developed to permit “down hand” welding of all sides and angles on 
weldments, of any shape and practically any weight, with a single set-up. Today, they are 

only standard equipment in the welding shop, but have also moved into the machine shop 
where they are used as universal handling and holding fixtures. Ranging in capacities — 
1200 Ib. to 30,000 Ib., C-F Positioners rotate loads (360°) at any desired r.p.m. and/or 

them (to 135° beyond horizontal) under push button control. e No. 14 C-F nee of 
(illustrated) is being used to sup and “position” a cumb bly, p 
drilling of many holes, which without the positioner would require a series of costly set-ups. 


CULLEN-FRIESTEDT CO. 1314 S. Kilbourn Ave. 


CHICAGO 23, ILL. 
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AIRCO FLAME HARDENING 


; 


3] meets the 8-Way Test of 


}| SPEED... FLEXIBILITY... SIMPLICITY...ECONOMY 


oa 








Flame Hardening 
- faces of Caterpillar 
f Power Take - Off 


1 
Clutch castings 

2 

3 


Permits selective, localized hardening, confined 
to those surfaces subject to wear. 







Minimizes distortion dangers, retains ductility 
in the core 


with Airco stand- 
ard two-flame tip. 


Castings are mad 
wr se yrvowerwea Flexible and selective for application in the shop 


alloy No. 10 con- * or field on small or large objects .. . flat or circular 


taining 0.45 car- surfaces 
bon. 













4 Economically applied to either single objects or 
to units in mass production 
















Applied either manually or mechanically with 
® standard Airco oxyacetylene equipment 







Flame hardening 
gear and clutch 
parts. When the 
| areas to be hard- 
€ ened reach the re- 
i quired surface tem- 
¢ § perature, the part 
t is removed by 

tongs and quench- 

ed in the oil tank 

seen in the fore- 


ground. 







§ Airco Flame Hardening apparatus is simple in 

* construction and operation. Portable, it may be 
used in conjunction with lathe or other machine 
tools. 










No furnace upkeep or depreciation charges 









Can be put in operation immediately. There is 






no heating period as in furnaces 






















If you desire complete data on this modern 


method of heat treating, we will gladly mail 


Irrespective of size, 
gear teeth may be you a free copy of our Oxyacetylene Flame 


Flame Hardened Hardening Handbook (Form ADE-855). / 
toa uniform degree . ‘ 4 
and depth. Dan- Use the coupon for convenience in / 





potting sc. «tag placing your request. Air Reduction, / : 
ishing require- General Offices: 60 East 42nd / 

ments are drastic- 

ally reduced. Street, New York 17, N.Y. In ff a 


Texas, Magnolia Airco Gas / ' 
/ Air Reduc- 
Products Co., Genera] Of- y, tion, 60 East 


fices: Houston 1, Texas. / 42nd Street, 
4 NewYork17,N.Y. 


Please send mea free 


A hollow - steel 
pump plunger, of 


4" wall thick- Represented interna- 
ness, being hard- / 














ened to a depth of tionally by Airco / copy of your Oxyacet- 
eee) Toe Cove 7 Ys tern 
. H . r 
of 1000 in. permin. ation. / andbook—MA-855. 
while the torches / 
and quench are / Neme 
fed horizontally. / 
/ 
/ 





/ 
Fam REDUCTION GD 7 dave 
/ 
< « ’ 4 


Offices in all Principal Cities / City Zone State__. 
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The 


_ BELFOR BARREL 


for Processing 


Small 
Lots 








Tumbling barrel 
especially designed 
for use where small 
objects are to be 
processed, and 
where lesser quan- 
tities are handled 
either in production 
or in the laboratory. 





The barrel of octagonal shape measures 
approximately 5 inches across the flats 
at the open end, 6 inches at the attached 
end and 7 inches deep. It is driven by 
1/20 H.P. motor. 


The barrel may be readily removed from the end 
* of the shaft for loading and unloading. 


For TUMBLING. a plain steel welded barrel is 
provided. 

For PLATING, a steel rubber-lined barrel with 
necessary electrical equipment may be procured. 
Hence, with the same base and motor, by the addi- 
tion of one steel and one rubber-lined barrel, the 
unit may be used for either tumbling or plating. 


Our Engineering Department will be glad to con- 
sult with you and help in solving problems con- 
cerning Electroplating Equipment. No obligation 
involved for interviews. Write or ’phone. 


-  MUNNING & MUNNING, Inc. 


Engineers and Manufacturers 
Electroplating Equipment and Supplies 
202-208 EMMETT ST. :-: NEWARK, N. J. 
New York ¢ Philadelphia © Woonsocket, R. |. 
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The precision aircraft forging 
shown here had 17 angles, of 
which 9 were compound angles. 
Checking by the sine bar method 
required two men working a to- 


tal of 96 HOURS ®» 


Checking the same part with a 
Studler Angle Computer required 
only one man working 


32 HOURS » 


—a saving of 64 manhours per 
forging, plus savings of material 
which would have been wasted! 
Speed up your production with the 
Studler Angle Computer Write 
THE ANGLE COMPUTER CO. 
1709 Standard Avenue Glendale 1 Calif. 


ANGLE COMPUTER 


e& 








BERMING 


Cleaning Compounds 







for the DIFFICULT 
| Metal Cleaning Jobs. 
| 


The cleaning compound that does the 





tough jobs, does the easier jobs best too. 

| | Don’t waste time with poor unsatisfactory 
|||  cleaners—when metal surfaces do not come 
||| chemically clean for finishing. | 
| | Get PERMAG on the job without delay. 
| |PERMAG Compounds clean fast—efficiently 
|| —economically. 

PERMAG Compounds clean soft metal 
| without leaving a trace of injury on the 
surface. 


If you have a metal cleaning problem 
call on our Technical Service for help. 














Main Office, 50 Court St., Brooklyn 2, N. Y- his 


Representatives from Coast to Coast. Warehouses in principal 





Montrea! 


cities. In Canada: Canadian Permag Products Ltd., 
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WITHOUT BALCOTE 


Before the application of Balcote to a lens sys 
t-test ammo M clolesl-1ge Me) am ellalelatl iol a ight str alare| the 
lens often obscured the scene. This picture was 
taken through a standard B&Ll uncoated lens 
The best possible print was made from the 


negative thus secured. 





TE cen 1 an 


WITH BALCOTE » 


» ‘Balcote surfaced lens under identical conditions 





the scene sharply, clearly, and with 






‘ brilliance. This picture, taken through the 






e type B&L lens with Balcote finish, was given 






exposure and development. Note the 






and clarity in the print from this negative. 





Valentino Sarra made the above two photographs with 
two cameras with simultaneous and equal exposure. 


“Balcote’’ Revolutionizes Optical Science 


To build lens systems that would let more light available, is used on B&L Photographic Lenses, other military 
through... that would eliminate the light loss and optical instruments, and wherever light transmission is a prob- 
the “‘flare’”’ caused by internal reflections... that lem. In wartime binoculars, the use of Ba/cote has meant an in- 
would give sharper, clearer, more brilliant images crease of as much as 54% in brilliance. In peacetime products, 
++ehas been the objective of scientists for years. it will help to set new standards for performance in every optical 


Long before the war, Bausch & Lomb had developed methods application for which it is used. Bausch & Lomb Optical Co., 
of coating lenses to reduce reflections and permit the passage of Rochester 2, New York. 
more light. As a result, Bausch & Lomb, in 1939, introduced 


Bal Super Cinephor Projection Lenses with antireflection coat- BA I S ( H (~ L O M B 
ings. These lenses were used in projecting the Technicolor 


otion picture, “Gone With The Wind.” Because these lenses 
assed 30% more of the light, it was possible to obtain the 
ther, deeper colors on a larger screen. 

A further improvement of this same coating, today known as 
Balcote and recognized as among the best and most permanent 


ESTABLISHED 1853 


rs of Optical Glass and a C omplete Line of Optical Instruments for Military Use, Education, Research, Industry, and Eyesight Correction and Conservation 








: CHECK LIST of Heat Treatin 
Equipment Engineered by VULCAN 


VULCAN Furnaces and equipment cover every industrial heating and 
heat treating requirement. They are designed and built to the highest 
engineering standards and to assure the greatest possible efficiency, 
speed and economy. Check your present or anticipated needs against 
the list below: 


114 NORTH 17™ STREET, PHILADELPHIA 





Burners—oil 

Carburizing furnaces 

Case hardening furnaces 

Electric heating elements 

Furnace tubes and muffles 
Furnaces—atmosphere controlled 
Furnaces—brass melting 
Furnaces—bright annealing 
Furnaces—car type 
Furnaces—copper brazing 
Furnaces—heat treating, oil or gas 
Furnaces—electric heat treating 
Furnaces—forging 

Furnaces—heat treating, cyanide or lead 


Furnaces—high speed steel hardening 
Furnaces—heat treating, continuous 
Furnaces—recirculating 
Furnaces—salt bath 
Furnaces—tempering 

Furnaces—tool and die hardening 
Furnaces—wire annealing galv 
Heat treating belts, trays 

Heat treating containers 

Lead pots 

Ovens—core and mold 
Ovens—enameling, baking 
Pots—lead, cyanide 
Torches—preheating 


Consultation with our engineering staff will incur no 
obligation. Our broad experience is available in deter- 
mining the right solution to your specific heat- 


treating problem. 


WAST er.U Mele) fe) v-wirel. 


3, PA. 
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WILL 


The new FLASH- 
O-LENS offers 
foundry -men, 
machinists, and 
many others en- 
gaged in produc- 


ing metal parts for war contracts an efficient, economical means 
of examining the most minute defects during routine inspections. 


FLASH-O-LENS consists of a portable 40x microscope com- 
bined with a perfect source of illumination in one convenient. 
compact unit ... They are available in several models—powered 
by either standard flash light dry cells or by current from 
any AC or DC outlet—and with a selection of various combina- 
tions of lenses, all interchangeable in the one lens housing. 


Send today for illustrated catalog describing the new FLASH-O-LENS 


E. W. PIKE & COMPANY 
Manufacturers LUELLA, A. J. 


/F THERE 1S A FLAW 
**FLASH-O-LENS”’ 


FIND IT / 








ZY 















chief metallurgist. Cadillac Motor coe 


Dr. C. R. Austin, professor of metallurgy 
Pennsylvania State College, has become 
assistant to the president, Meehanite Meg! 
Corp., New Rochelle, N. Y. He has been 
with the National Tube Co., Westinghous 
Electric Corp., and is the author of over® 
technical papers. He belongs to sevem) 
technical societies, including the Royal jp 
stitute of Chemistry of Great Britain, 





Peter Muller-Munk has resigned from the 
faculty of Carnegie Institute of Tech 
to give full attention to filling orders from 
the War Dept. and to product design fo 
manufacturers. He has taken offices in the 
Clark Bldg., Pittsburgh, 22. 





Stuart O. Fielder has joined Johan Biork- 
sten, Ph.D, industrial research chemist, Chr 
cago 1. For 15 years he was research 
chemist and group leader with E. 1 q 
Pont de Nemours & Co., Inc. 





Milton F. Beecher, director of research, 
Norton Co., Worcester, Mass., has been 
awarded an honorary degree of doctor of 
engineering by Iowa State College, Ames, 
Iowa. He is an authority on ceramics, 

Dr. O. S. Duffendack, director of research. 
North American Philips Co., Inc., has been 
appointed vice president and director ot 
research and engineering. He was formerly 
professor of Physics at the University of 
Michigan. E. J. Kelly, manager of manv- 
facturing, has been made vice president and 
general factory manager, having formerly 
been works manager, Camden plants, Radio 
Corp. of America. 








Clyde Williams, director, Battelle Me- 
morial Institute, Columbus, has been pre- 
sented the degree of doctor of science by 
the Case School of Appliance, Cleveland. 





Dr. George E. Ziegler, physicist with 
Midwest Research Institute, Kansas City, 
Mo., has been appointed executive scientist 
in charge of all project production. He was 
formerly chairman of the physics section, 
Armour Research Foundation, Chicago. 





Carl B. McLaughlin heads the new engi- 
neering service division of Tube Turns, Inc, 
Louisville, Ky., which is developing new 
applications for welding fittings. He was 2 
metallurgist-engineer with the U. S. Steel 
Corp. up to 1943 


Three officials of Timken Roller Bearing 
Co., headed by William E. Umstattd, flew 
on a business mission to Moscow in June 
The other two were A. L. Bergstrom, we 
president in charge of engineering, and 0 
J. Horger, chief engineer, railway division. 


Two Westinghouse research scientists 
were also scheduled to go to Moscow if 
June: Dr. E. V. Condon, associate director, 
research laboratories, and Dr. A. Nada, 
the laboratories’ consulting mechanical en- 
gineer. They were part of a group of lead- 
ing American scientists invited by the 
Russian Government. 
Continued on page 616) 
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SWEETENING UP BAD TEMPERS 


Another result of ZB industrial cooling 


HE Puritans, they say, used duck- 
ing stools to cool off bad tempers. 
Not a bad idea... 


Take steel lock washers. They have to 
be tough. To make ’em tough. . . real 
tough . . . and give ’em a good temper 
... they’re heat-treated and then dunked 
in an oil quench. 


But, trouble starts when the quench- 
ing oil gets overheated. Too-hot oil re- 
sults in poorly tempered washers—costl) 
rejects or dissatisfied customers. 

And that’s why G-E comes into the 
picture with the Evaporative Cooler . . . 
to keep the quench oil at the proper 
temperature...toassureuniformstrength 


and temper in the finished product. 


G-E Evaporative Coolers havea water- 
economy feature of especial interest in 
areas where water is scarce or expensive. 


For example, the oil to quench 14 ton 
of steel washers an hour is kept cool with 
60 gallons of water per hour. Conven- 
tional methods of cooling this oil would re- 
quire approximately fifty times as much. 
In high-cost-water areas, this single sav- 
ing will frequently pay for the equip- 
ment within a year. 


G-E Evaporative Coolers are easy to 
clean and service . . . greatly reducing 
maintenance costs where water sources 


are impure—as most of them are. And in 


event of interrupted water supply, the 
unit’s water reserve is sufficient to pro- 
vide continuous cooling—often long 
enough to repair the stoppage—and pre- 
vent a production jam. 


You may not be manufacturing lock 
washers. But the chances are that some- 
where in your processing . . . in your plant 
... are applications where G 
ized industrial cooling, refrigeration, and 
air conditioning techniques will help de- 
velop better products. . 


es special- 


. lower unit costs. 


General Electric Company, Air Condi- 
tioning Department, Section »358, Bloom- 


field, New Jersey. 


BUY ...and hold... WAR BONDS 


GENERAL @ ELECTRIC 


Industrial Refrigeration 


Tune in: The “‘G-E HOUSE PARTY,” every afternoon, Monday through Friday, 4 p. m., EWT, CBS...The “G-E ALL-GIRL ORCHESTRA,” Sundays, 10 p. m., EWT,N BC 
... "THE WORLD TODAY” News, Monday through Friday, 6:45 p.m., EWT,CBS 
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Precision Atmosphere Control in 


types of furnaces! 





Having developed the first practical method of 
atmosphere ¢ontrol for high speed steel hardening, 
“Certain Curtain” has progressively studied the 
problems and met the needs of other fields. To- 
day our line of furnaces represents an established 
standard, a “known quantity” in the heat-treating 
world. Based on the experience of many users, 
we can tell you with clarity what results you will —— 
receive from the installation of our equipment. 
Our field engineers not only work with you whole- 


heartedly to determine what equipment and what 





benefits should be yours—but they also work with 


you enthusiastically AFTER the installation to see 





that you get them! 


REQUEST BULLETINS WORLD LEADER 








CONTROLLED-ATMOSPHERE FURNACES 
C. I. HAYES, INC., 75 BAKER ST., PROVIDENCE 5, R. I. 





R. G. Hess E. F. Burke Agency J. E. Figner 
Room 611, 26 Journal Square Room 606, 1900 Euclid Ave. 5388 Penn Ave. 
Jersey City, New Jersey Cleveland 15, O. Pittsburgh 
W. G. Praed C. A. Hooker G. F. Cotter Supply Co. Riddell Eng. Co., Inc. 
4339 N. Talman Ave. 202 Forest Ave Union Nat. Bank Bldg. Martin Bldg. SINCE 1928 
Chicago Royal Oak, Mich. Houston Birmingham 
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PERMANENT 


MAGNETS 


MAY DO IT 














(This is the first of three advertisements regarding permanent magnet materials) 


PERMANENT MAGNET STEELS 


Natural successors to primitive soft iron mag- 
nets were those of carbon steel to which, later, 
were added chromium, tungsten or cobalt. 
They may be formed from rolled stock, or cast 
in desired shapes, and can be drilled and ma- 
chined after an annealing operation. They are 
heated to precise temperatures and then 
quenched in oil or water to develop permanent 
magnet properties. 


Materials in this group have high residual 
inductions and coercive forces ranging from 60 
oersteds in the chromium steels to 250 oersteds 
in the high cobalt grades. Because these mate- 
rials are machinable, they may be used to 
advantage in some applications requiring ma- 
chining and having magnetic requirements 
within their limitations. Proper allowance 


*+* THE INDIANA STEEL 


AUGUST, 


6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS 


1945 


must be made for the demagnetizing effect of 
stray magnetic fields and vibration, and care 
must be taken that their temperature limits 
are not exceeded. 


The Indiana Steel Products Company uses 
numerous magnet steels and Alnico alloys in 
both cast and formed magnets, and has the 
specialized experience to select the material 
best suited to each specific job, engineering 
personnel to create the optimum design, and 
equipment to furnish the permanent magnets 
most suitable for any application. The com- 
plex factors of magnet design make engineering 
consultation advisable; many problems call for 
development or research. Write for complete 
information. Send for free copy of technical 
hand book: “Permanent Magnet Manual.” 


PRODUCTS COMPANY « « « 


Copr. 1945, The Indiana Steel Products Co, 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 





BETTER 





Applied like paint 
with a brush or gun 


The highly-glazed® sutface produced 


‘ and maintained with Brickseal is the 


secret of its unusual performance with 
any type of refractory. 


Unlike air-set washes, Brickseal con- 
sists of high-fusion clays and metal 
oxides combined in oil. Brickseal is 
applied with brush or gun, and the 
unit may be fired at once. Furnace 
heat burns off the oil and vitrifies the 
clays and metals, forming a highly- 
glazed, air-tight, monolithic coating 
integral with the refractory. At oper- 
ating temperature Brickseal becomes 
semi-plastic so. that it cannot crack, 
peel or blister due to sudden tempera- 
ture variations. 


The glazed Brickseal surface reflects 
radiant heat, and is immune to gases, 
acids, alkalis and unignited fuel. It 
fills old cracks and binds loosened 
brickwork. Clinkers and slag may be 
removed without damage to lining. 


Brickseal assures you of longer re- 
fractory life, reduced maintenance, 
and more production with less fuel, 
all at very little cost. Write for 
Brickseal sample. 


BRICKSEAL 


Refractory Coating 


Plants at 


1031 Clinton St., HOBOKEN, N. J. 
5800 S. Hoover St., LOS ANGELES 44, CALIF. 
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John E. Ricker has been made general 
superintendent of Kropp Forge Co., Chi- 
cago. He has been with Republic Steel, 
Canton Drop Forge & Mfg. Co. and Steel 
Improvement & Forge Co., Cleveland, al- 
ways in the metallurgical field. 





Robert E. Rutzen has been made foundry 
superintendent of the Wilson Foundry & 
Machine Co., Pontiac, Mich. His father, 
Max C. Rutzen, had the same position from 
1938 to 1943. 





William R. Manske has been appointed 
works manager, Denver plant, Amsco Div., 
American Brake Shoe Co. He belongs to 
several technical societies. 





Walter F. Mumford has been named 
assistant vice president, American Steel & 
Wire Co., starting with the company in 
1919 and working up through the ranks, 
always in the operations department. George 
A. Gleason has become manager of oper- 
ations of the Worcester, Mass. district, suc- 
ceeding Mr. Mumford. In December, 1939 
he became general superintendent of the 
South works, at Worcester. 


Briefs on Associations, 
Promotions and Education 


“An Over-All Engineering Society’’ that 
will “represent and speak for the engineer- 
ing profession as a whole” is being sug- 
gested in an editorial in the June issue of 
Mining and Metallurgy. Ever since the 
American Engineering Council was dis- 
banded in 1940 there has been no such body. 


At its 48th annual meeting in New 
York June 27, the American Society for 
Testing Materials authorized the adoption 
as formal standard of 35 tentatives pre- 
viously published and adoption of 40 re- 
visions in existing standards. The new 
president of the society is J. R. Townsend, 
materials engineer, Bell Telephone L&b- 
oratories, Inc., New York. 


The American Foundrymen’s Assn. re- 
ports another remarkable increase in mem- 
bership—a gain of 20% over the previous 
record total of 6,531 to 7,830, as of May 1. 


Granting of charters to two new chapters 
of the American Society of Tool Engineers, 
at Cedar Rapids, lowa, and Aurora, Ill., 
brings to 72 the total units. Membership 
totals 17,792. 


A 16-mm. sound and color film, “Manu- 
facture of Dies,” has been issued by the 
Allegheny Ludlum Steel Corp. It covers 
lamination dies from Huron, high carbon, 
high chromium die steel. It is available 
upon request. 


Six principal ways in which the service 
life of carbide tools may be prolonged are 
illustrated in a series of humorous shop 
posters available free from Firth-Sterling 
Steel Co., McKeesport, Pa. 


(Continued on page 620) 

















Florida Coast Farms 
, JESH 


Sizzling sun, torrential rains, 
& 3 biting sea spray—none of these, 

after months of trying, could 
penetrate NOX-RUST No. 369 Rust- 
proofing. Florida Coast Farms’ report, 
based on a long test, says: “NOX- 
RUST No. 369 better than any others 
in the AXS-673 group.” 











NOX-RUST 


AN ULTRA-DURABLE 


member of the NOX-RUST family is 
No. 369. Quickly dries to a glossy 
black that perfectly protects metals 
against rust while in storage or trans- 
it, in any temperature, high or low. 
Yet so easy to remove. And economi- 
cal, too! Send for 


Pree Sample 





2455 S. Halsted St. 
Chicago 8 
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Shown in the above photograph is one of 
three exhaust systems designed and in- 
stalled by Kirk & Blum in the cleaning and 
plating department of a large manufac- 


turer of electrical equipment. 


This installation using a manifold type ex- 
haust, insures maximum visibility. The cross 
draft feature removes fumes centrally from 
double row of tanks, assuring continuous 


clean fresh air for operators. 


Approximately 70,000 C. F. M. of air is 
handled with special type axial flow fans 


and the discharge from these fans is 


gy 
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ASSURES 
CLEAN 
FRESH AIR 
FOR 
OPERATORS 





IN CLEANING and 
PLATING DEPARTMENT 


directed to a vertical stack outside of build- 
ing dissipating the fumes at a high altitude. 


This system is so designed as not to inter- 
fere with ease in handling parts, either by 
hand or monorail above, as they are pro- 
cessed. Electrical insulation is created by 
non-conductive strips along edges of tanks 
on which hoods are mounted. 


Let the professional experience of Kirk & 
Blum Engineers be your guide in the selec- 
tion of a fume exhaust system made to 


meet your individual requirements. Write to 


The KIRK & BLUM MFG. €0. 


2852 SPRING GROVE AVE. 


CINCINNATI 25, OHIO 
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STUBBORN VIRGIN 


Introducing . . . 


TIP CLEEN 


a new magic cleaner 














for welding torch tips! 


Impurities and deposits which eventually clog the torch 
nozzle are removed easily and safely by TIP CLEEN. The 
old methods of using strong, harmful acids, or drills which 
injure the passages by breaking off and by changing the 
tapered tolerances, are no longer necessary. TIP CLEEN 
is absolutely non-injurious, and lengthens the service life 


of tips which would otherwise have to be thrown away. 
WESGO SUPER REFRACTORY slabs, boats, blocks, crucible 


To clean tips by this new method, simply heat TIP bornt 
CLEEN to 150° F., immerse tips for four hours, remove, Se deen pag ae oe rhe 


and rinse in cold water. The tips will be as clean as new, IN FACT-=n0 other non-metallic sseterial will wihetend aia 
with no impurities left in the air passages. thermal shock at high temperatures. 
Send today for our free sample! Wesgo shapes retain their virginity by refusing to associate wih 


hydrogen, cracked ammonia and other furnace gases in spite of th 


Weight approximately 50 Ibs. per shipping case. opportunity created by intimate contact at high temperatures. 


or melting operation in which a refractory shape having these cha. 


WO ire KOTE C Oo acteristics would prove of great value. 
¥ 24 WRITE US, PLEASE. 


Mak 
CORE CLEEN, CARBON 2; GREASE CLEEN WESTERN GOLD AND 
SHEBOYGAN WISCONSIN PLATINUM WORKS 

















wy), S87 BRYANT STREET .. SAN FRANCISCO T, CAL, 























15 different types and sizes—each 
equipped with proved safety features 


Every operation of Kux Hydraulic Die Casting Machines is 


automatically controlled by electrical timing devices. 











These easily adjusted timers can be put into action at 














any time during the casting cycle—they are an important 
reason why Kux Die Casting Machines have a 


world-wide reputation for being the safest machines built. 


Kux Produces the Most Complete Line of High 
Pressure Die Casting Machines Available, for 
Zine or Alluminum Castings. 





— Ku x 
waite von Or MACHINE Co. 














CATALOG OR 
DEMONSTRATION 3924-44 WEST HARRISON ST. + CHICAGO 24, ILLINOIS 
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Packed in gallon containers four to a case. Perhaps you have a powdered metal sintering, brazing, annealin, | 
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The well-proportioned shapes of Norton combustion boats and their high refractori- 
ness make them excellent for use in carbon determinations. They resist breakage at high 
temperatures thereby insuring against loss of samples. Norton combustion boats 
are offered in three standard grades: "Regular" ALUNDUM, "Z" boats —a zircon boat 
of particularly high quality, "H-D" boats for heavy duty service where steel analyses 
are daily plant routine. Norton "Blue Label" RR ALUNDUM Grain (containing over 
99% pure aluminum oxide and less than 0.0015% carbon) is considered the best 
refractory grain for protecting combustion boats from the molten metal in carbon 
determinations. 


NORTON COMPANY Worcester 6, Massachusetts 


oy AUGUST, 1945 











FURNACE 
PURGING 














ERE’S how simple it is: Measure : 


specific gravity of generator gas 

with the Ranarex* instrument. Then 
continue purge until specific gravity is 
the same at the furnace outlet as it is 
at the inlet. Then you're swre there's 
no air in the gas. Danger of explosion 
is reduced and there’s no need for 
extra purging time as a safety margin 
Ranarex is a sturdy instrument, con- 
taining no chemicals or fragile parts, 
easy to operate. Write for free bulletin 
to The Permutit Co., Dept. A17, 330 
W. 42nd St., New York 18, N. Y. or 
Permutit Company of Canada, Ltd., 


Montreal. *Trademark Reg. U. S. Pat. Off. 





wert 


RANAREX 


PRODUCT OF 


PERMUTIT 








} 
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“Your Ordnance victory penny— it's been 
to war.” So states a little circular mailed 
to members of the Army Ordnance Assn., 

< @pntaining a shiny new penny sealed up in 
one corner, pasted there by a wife of an 
Army Ordnance officer. “Mined in Utah, 
fabricated into a shell case by the Industry- 
Ordnance team, shipped to the South Pacific, 
fired at the Japs, returned to the Tooele 
Ordnance Depot as a fired cartridge case, 
reclaimed and shipped to the U. S. Mints, 
returned to Tooele as a U. S. coin and 
presented to you as a reminder that Ord- 
nance is a guarantee of peace.” So states 
the folder 


.To assist in higher education and funda- 
mental research work in scientific and in- 
dustrial fields, a fund of $400,000 has been 
set aside by the directors of General Electric 
Co., known as the Gerard Swope Founda- 
tion. Worthy G. E. employees, or children 
thereof, will be given financial assistance 
in universities and technical schools. 


Unbalanced rotating parts often cause a 
lot of grief. Dynamic and static unbalance 
of rotating parts is a chronic trouble in 
thousands of industrial plants. All this is 
pictured in a new 20-mm. sound slide film, 
“The Pound Cure,” produced by the Bear 
Mfg. Co., Rock Island, Ill. It is available 
from branch offices in various key cities. 


The Electric Metal Makers Guild, Inc. 
has elected the following officers: President. 
J. A. deBondy, superintendent of melting, 
Manitoba Steel Foundries, Ltd., Selkirk, 
Manitoba, Canada; vice president, J. E. 
Arthur, superintendent of melting, Crucible 
Steel Co. of America, Park Works, Pitts- 
burgh; secretary-treasurer, D. L. Clark, super- 
intendent of melting, Simons Saw & Steel 
Co., Lockport, N. Y. 


America’s first annual “Products of To- 
morrow Exposition” is being planned for 
an opening on Jan. 18, 1946, subject to 
military exigencies, at the Chicago Coliseum, 
North Hall Exhibition Bldg., the Armory 
and the Administration Bldg. It will com- 
prise two main divisions: consumer and 
industrial products. Executive officers are 
at the Coliseum, 1513 S. Wabash Ave., 
Chicago 5. 


The Western States Council has estab- 
lished a light metals committeé.to work to 
secure an adequate post-war s&pply of alu- 
minum and magnesium for industry. It 
is a movement parallel with that to secure 
a plentiful post-war steel supply. The Los 
Angeles Chamber of Commerce is promi- 
nent in the movement. The area west of the 
Rocky Mountains comes under the juris- 
diction of this movement. 


Analysis of 22,000 nationwide plant fail- 
ures showed that 91% were due to lack of 
production cost knowledge, stated E. G. 
Tripp, industrial consultant, recently. 


Of the 45,000 patents and patent appli- 
cations seized by our Government from 
enemy aliens and nationals of occupied 
countries, 9,366 of these have been licensed 
to 760 American firms and individuals. 
Products valued at more than $150,000,000, 
largely war goods, have already been pro- 
duced from them. 















Before 
Painting 
Steel 















By Using NEW 


OAKITE 
COMPOUND 
No. 86 


By imparting a microscopic pro- 
tective coating to steel and iron 
parts, OAKITE COMPOUND NO. | 
86 inhibits rust on surfaces of | 
work being held for paint or { 
similar organic finishes. 
























Not only does this revolutionary 

development impart a _ special 
RUST-RESISTING quality to steel | 
and iron surfaces . . . it also pro- | 
vides effective removal of oil, | 
grease and shop dirt. Moreover, } 
this three-in-one special surface 
conditioning treatment - assures | 
better grippage and tenacious 
bonding of paint, lacquer and | 
varnish, 


Service Report FREE! 


Oakite Compound No. 86 offers | 
many other advantages. It is en- ] 
tirely SAFE to automatic washing 
machines for which it was primar | 
ily designed. The low concentra- } 
tions used make it extremely eco- | 
nomical. Send TODAY for FREE 

Service Report giving complete | 
details! 


OAKITE PRODUCTS, INC. 
28A Thames St., New York 6, N.Y. 
Technical Service Regr ives Located in All 
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Chromium-Plated Aluminum 


“Brilliantly bright and feathery light’ 
aptly describes those products made of 
chromium-plated aluminum, expected to be 
an important post-war material. Processes 
developed in recent years, which simply 
comprise pre-cleaning, passivating and 
“flashing” before plating, are easy to carry 
out and give an adherent, corrosion re- 
sistant and heat-withstanding electroplate. 


Die Casting 


Die casting has made a lot of quiet 
progress during the war, and those re- 
sponsible aren’t greatly worried by the 
spectacular rise of precision investment 
casting, powder metallurgy, plaster-mold 
casting, impact extrusion, etc. For exam- 
ple, post-war zinc alloy die castings can be 
made at faster rates than were possible be- 
fore the war, machines now being com- 
mercially available that operate at 400 to 
500 shots per hour. Methods have also 
been developed to make zinc alloy die cast- 
ings as small as Y-in. in the largest 
dimension. And for aluminum, magnesium 
or brass die castings, “slow-squeeze’”’ 20,000 
p.s.i. pressure machines produce strong, 
sound die castings that can offer effective 
competition with forgings and other forms. 


Annealing Stainless in Glass Baths 


Just emerging from the experimental 
stage is a new and intriguing method of 
annealing stainless steel wire in molten 
glass baths. The metal is held in the glass 
bath at 1900 to 2300 F for up to 3 min 
A coating of glass adheres to the. steel 
during cooling and protects it against ex- 
cessive oxidation. When completely cool, 





the glass simply shatters off, taking with it 
whatever oxide was formed on the metal. 
The use of the process for sheet stainless 
and bar stock is also predicted. 


Powder-Metal Contacts 


Some day virtually all light-duty make- 
and-break electrical contacts will be made 
from metal powders, according to one con- 
tact manufacturer. Also the number of such 
contacts in use will be increased by the 
growing application of magnetic devices for 
remote control and other purposes. 


Ultra-Fine Seamless Tubing 


Seamless tubing of various diameters 
with wall thicknesses as slight as 0.0001 in. 
are now available in gold, silver, copper, 
nickel and other metals. The new tubing 
may find use in high-frequency radio cir- 
cuits, delicate instruments and medical ap- 
paratus. 


New Strong Magnesium Alloy 


Another type of ‘high-strength magne- 
sium alloy may soon invade the materials 
field—a magnesium-zirconium alloy with 
something like 40,000 p.s.i. yield and 65- 
70,000 p.s.i. tensile strength. Nor is this 
one a designer’s delight but a plant man’s 
pest, either—for it was developed espe- 
cially to have high formability in sheet 
and for extrusions. 


“Speculum” Plating 


An old alloy in a new form may be a 
post-war rival of silver-, nickel- and chro- 





mium-plating for decorative finishes. Ar. 
metal workers have long been familia 
with speculum, a beautiful but brittle 
bronze very high in tin. In the last few 
years methods for electroplating it in the 
form of a 45 tin, 55 copper alloy have 
been perfected and are expected to find in- 
creasing use. The alloy electroplate is a 
tractive, not easily scratched, and moderate 
in cost. It is easily cleaned (with water 
and a soft cloth), and is not affected by 
food acids or sulfurous atmospheres. 


Cheap Corrosion-Resistant Steel 


Tearful pleas for a steel with the cor 
rosion resistance of stainless steel but the 
working properties and cost of ordinay 
steel may or may not be answered bya 
steel with about 3% chromium and les 
than 0.1% carbon, which has been shown 
by tests of the most authoritative sponsot- 
ship to have more than 5 times the cor 
rosion resistance of plain carbon steel is 
industrial atmospheres. The steel has a 
yield strength of 48,000 p.s.i. and tensile 
around 75,000, with good welding and 
other properties. 


Steel Castings 


The automotive industry is looking t 
ward steel castings as likely materials for 
an increasing number of parts in the post 
war period. Some parts now generally 
made as forgings (e.g. camshafts and crank- 
shafts) can be more advantageously cast, 
it is believed. The advantages are reduc- 
tion in waste material and in machine-time. 
Small intricate parts may even be made 
as precision investment (“‘lost-wax’’) cast 
ings. 
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by Harold A. Knight News Editor 


War with Japan was brewing for a generation. ... Thank God, it is over! ... 
Years of speculation as to how and where it would be fought... . Servicemen 
who fought at Guadalcanal, Tarawa, etc. know where.... Our contacts with Jabs 
in U. S. were always bizarre.... We recall K. Miura, bowing up and down 
church aisles... . Our occupation of Japan will be short. 

Do you approve of “Production Frontiers?” ... Principles of radar were dis- 
covered in 1849... . Spell “radar” backward—that’s the echo... . 50 times as 


job” or jet airplane. .. 
changed in 15 min. 


Well, at last it is over—more sud- 
denly than many expected. Ever since 
the firsts World War there were high 
school debates on: “Resolved: That 
war with Japan is inevitable.”. At 
West Point there were volumes of 
textbooks on how we would wage war 
on Japan, with thousands of details 
On strategy and tactics. 

Many believed that it would be 
purely a naval war—that the two na- 
vies would slug it out and the side 
that had the most ships left would 
be winner. There was much discus- 
sion and speculation as to just where 
we would fight the Japanese. Marines, 
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1945 


effective at war's end. ... Can even spot a pebble kicked by a soldier. . 
Sailor can even “see” seagulls in the dark.... The mining gambler who tried to 
lose, but couldn’t.... Cartoon: the mixed up auto dies. 


Airplanes, six miles up, to broadcast television and FM... . Eight stratosphere 
planes to serve 78% of U.S. population. ... G1. mechanics thrill over the “blow 
. P-89 Shooting Star is simplicity stself.... Engine can be 
.. . Friction. with air raises skin temperature 60 deg... . 
German technicians “take hair down” in revealing secrets to Americans. 


“Inevitable War” With Japan Has Come and Gone 


soldiers and sailors who fought at 
Guadalcanal, Tarawa, Saipan, Iwo 
Jima and Okinawa by now know the 
answer. 

There were many of us who de- 
plored the large shipments of scrap 
iron, and virgin copper, zinc, oil, etc. 
to Japan at the time she was fighting 
helpless China. We recall that certain 
Pacific Coast senators protested vigor- 
ously. The smaller steel companies 
protested large scrap iron shipments 
to the Far East—and not solely from 
humanitarian reasons, for there went 
their own raw materials. 

We recall the irony of a certain 





meeting in our home town to plan 
relief for destitute China. There in 
the front seat was a prominent seller 
of metal to Japan, apparently weeping 
crocodile tears. 

We recall the boycott of things 
Japanese on the part of some of our 
friends against Japanese goods such 
as electric light bulbs—usually on the 
basis that they were produced by 
poverty-stricken labor, that tended to 
tear down our own living standards. 

We recall some of our own con- 
tacts with Japanese at New York— 
with what suspicion we were greeted 
on a journalistic mission to a Japanese 
Government office—how we were 
shoved around from one silent and 
oily Japanese to another. We imag- 
ined there were eyes spying on us 
through peepholes; perhaps hidden 
dictaphones were taking down what 
little we said. 































Our Erstwhile Friend—K. Miura 
We remember with amusement 


our first contact with a Japanese— _ 
a Mr. K. Miura who attended our 
Mid-Western college, probably as a 
student financed by the Government 
of Japan. What a smiling, toothy, be- , 
goggled little man! We remember 
how he interrupted a church service 
as, late in arriving, he pattered down 
the aisle} bowing and scraping to] 
right and left. A most polite and 
important little man! Sitting just be- 
hind us we heard him sing a hymn 
lustily in broken English: “Bringing 
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in the Sheaves” (for him it was 
“Shee-viz” ). 

Yes, there are millions of little 
K. Miuras in Japan today who are 
bound to find life hard and grievous 
for many years to come. Few of them 
will be bowing up and down church 
aisles in the United States. For years 
they must stay strictly at home on 
their cramped little islands. Too bad! 

Somehow we don’t believe that the 
K. Miuras will cause us trouble for 
the 1000 years that Hitler was talking 
about. Moreover, we doubt whether 
we occupy Japan for over two years 
at the most. It will be a boresome 
job and we shall be able to keep 
Japan in check through fortified is- 
lands in the Pacific and in coopera- 
tion with friendly Chinese and 
Russians. 

Up to now Japan had never lost 
a war. By now she is thoroughly de- 
flated in resources and spirit, while 
the United Nations, particularly the 
United States, has a new found 
strength. Thus, the “inevitable war” 
with Japan, which has been brewing 
all these years, has come and gone 
and we can settle down to peace and 
the greatest prosperity in the ken of 
man. 


RAdio Direction Finding And Ranging 


As is frequently the case, engineer- 
ing triumphs have been made possi- 
ble by accompanying metallurgical 
victories. Take radar. The finished 
equipment was a tribute, not only to 
electrical ingenuity but to materials- 
engineering and mechanical preci- 
sion. 

For efficient operation of high fre- 
quency radio waves transformer cores 
must be composed of extremely thin 
laminations having electrical resis- 
tance. The material must be of high 
magnetic permeability (easily mag- 
netized). Magnetic core materials 
include some alloys characterized by 
high permeability, while others have 
_ high resistivity. Generally these two 
properties are inconsistent—one is 
achieved with the sacrifice of the 
other. 

Joint research by the General Elec- 
tric Co. and Allegheny Ludlum Steel 
Corp. resulted in an ideal transformer 
core. Stamping of such thin materials 
was a problem. Allegheny ‘built dies 
with clearances of 0.0002 in. between 
punch and die, permitting stamping 
of thin “Monimax” laminations with 
accuracy of dimensions and freedom 
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from burrs. They are furnished to the 
builder of radar equipment annealed 
and with an insulating coating. 
When Fizeau determined the speed 
of light in 1849 he originated the 
basic concept for aiming guns at 
invisible objects. Fizeau set up a 





Production Frontiers 


Since Pearl Harbor, a depart- 
ment of this magazine has been 
"The Production Front’, in 
which we tried to depict out- 
standing developments in the 
| production of munitions and 
all tools of war. We have 
touched on things that bordered 
on the profound and have dealt 
at times in trivia—life is made 
up of both. 

Palpably, the time has come 
for a new name for the depart- 
ment. “Won World,” for in- 
stance, has been suggested—a 
pun involving the late Mr. 
Wilkie’s book and appropriate 
because the United Nations 
have won the world to the side 
of peace—all of us hope. 

Perhaps a better title, how- 
ever, is “Production Frontiers” 
—a name which naturally 
I| evolves from the old title. Web- 
ster defines “frontier”: “advance 
region of settlement and civili- 
zation” and “advance region of 
thought, sentiment, etc.” As, per 
example, “frontiers of science.” 
Ergo, this department will cover 
the advance regions of produc- 
tion, whatever they may be. 

We shall continue to present 
the highlights of the general 
production and industrial situa- 
tion as we think they will inter- 
|| est and inform the engineers 
and production men—facts we 
have collected from groups 
and conventions, interviews and 
careful reading. 

We shall always welcome 
comments and criticism, as in 
the past. 




























—H. A. K. 






source of light broken up into im- 
pulses by passing through a toothed 
wheel. A mirror, placed a measured 
distance away, reflected the light im- 
pulses back through the same wheel. 
Knowing the number of teeth, the 





distance, and the speed of the whee 
necessary to have the teeth interfere 
with the reflected impulses allowed 
him to calculate the time required 
for the light to travel from the source 
to the mirror and back again. Rada 
is Fizeau’s experiment performed 
with different tools. 

It was radar that made possible 
the immortal remarks of Churchill 
about never before in history did s 
many depend on so few. The firs 
operational radar system installed 
anywhere in the world was a chain 
of five stations on the east coasts of 
England in 1935. Areas were “flood. 
lit” by radio energy and, at first, opera- 
tions ascertained how far away the 
object was and in what direction. 

The next step was height-finding 
By comparing the strength of the 
received echo at two sets of aerials 
at different heights above the ground, 
it became possible to determine the 
height of aircraft to within 500 ft 
This three-dimensional location, with 
the technique of estimating the total 
number of enemy aircraft, enabled 
British aircraft defense to win the 
Battle of Britain against great numeti- 
cal odds. 

It was necessary to identify friend 
from foe. Friendly aircraft at length 
sent out odd impulses of their own, 
causing coded alterations of the re- 
turned echoes, known as “LEE.” 
(Identification, Friend or Foe). 

The indicator used to display echoes 
from aircraft is the cathode ray tube, 
key device of television. By the end 
of the war it was 50 times as efficient 
as at the start. The early techniques 
of radiolocation involved a signal dis- 
play in the form of a bright line 
across the face of this tube. Aircraft 
echoes were signalled by a V-shaped 
projection, a “blip,” above or below 
the line. The distance of the “blip” 
from one end of the line was a mea- 
sure of aircraft distance. 

A beam that sweeps the horizon 
superseded the original widely dis- 
persed “searchlight.” Later develop- 
meats provided that the signal bright- 
en the line instead of deflect it. An 
airplane was represented by a bright 
spot on the circular face of the tube 
which could have a map of the sur- 
rounding terrain superimposed on it. 
It became possible to project optically 
the map, aircraft indications and 
handwritten plots all together on a 
translucent screen. 

A dramatic development was the 
equipping of night fighters with radar 
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apparatus. The enemy echo indicated 
itself as a spot which grew “wings” 
as the enemy approached and moved 
up or down, to port or to starboard 
on the windscreen—just as a visible 
enemy would do. 

Radar eventually became so sensi- 
tive that a single infantryman, wig- 
gling along the ground—or even a 
pebble kicked towards the equipment 
—recorded on the screen. Let us as- 
sume that we have sent out a radio 
wave from a radar station and the 
echo has come back in 1/500th part 
of asecond. The wave travels 186,000 
miles per second. Divide 500 into 
186,000 and we get 372 miles, the 
round trip of the wave. Divide by 
two—and the aircraft is 186 miles 
distant. 

Use of radar on surface ships and 
submarines became highly developed. 
As equipment and skills improved, 
the operator could not only get a 
clear picture of a convoy, but also 
echoes of rain squalls, floating boxes, 
seagulls and small dan-buoys. Land 
could be seen as a contour which 
could be matched to the charts. A 
river mouth, a bay, a lighthouse, off- 
shore beacon—all can be seen in the 
worst weather. 

In a night naval battle near 
Guadalcanal, a Japanese officer, fished 
out of the water, asked immediately 
to see what he called “your 6-in. ma- 
chine gun with the electric eye point- 
er.” He referred to guns carried by 
our cruisers which had fired so fast 
and accurately he thought they were 
huge machine guns. They were, of 
course, radar-pointed. 

Every type of radar is built for a 
specific purpose. One may have over 
370 vacuum tubes; another only 80. 
A land-based radar may weigh 70,000 
lb; a fighter plane apparatus will 
equal the pilot's weight. 

In the hope of leaving our reader 
in a relaxed state, after so much pro- 
fundity, let us relate that the official 
song of the Radar Service is “Little 
Sir Echo.” Again, spell it forward and 
spell it backward—always “Radar.” 
The backward spelling is the echo. 


Backfire! 


We are indebted for the following 
bit of whimsy to Engineering & Min- 
ing Journal for June, edited by our 
good friend, Evan Just. We tell it 
about as he tells it. 

In.Reno, Nev., one of the owners 
of a big gambling house made every 
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effort to get into some losing side- 
line enterprise to reduce his tax bill 
a little, and lost. First, he got hold of 
some mine holdings that were worked 
out, then put men and equipment ‘to 
work to sink a shaft—just to spend 
the money to show a loss on his books 
—and lo and behold, the boys struck 
tungsten. 

Disgusted, he tried again on ground 
just across the canyon from the tung- 


course, continuously bound down to 
earth from the “Heaviside layer,” 
thereby carrying for thousands of miles 
along the earth’s surface. Television 
and FM broadcasting from the top 
of the Empire State building is limit- 
ed to a radius of 50 miles because of 
the earth’s curvature. Here is a good 
chance for the proverbial “sky hook” 
or Indian fakir to make a rope stand 
on end up into the stratosphere. 














"1946 model? You've got mixed up on your dies, Hornsby!” 








sten holdings, and again disappoint- 
ment, for this time the boys struck 
rich quicksilver ore. After this he just 
threw in the sponge and called it a 
day. Thus, the woes of a gamblers 
life. 


“Sky Hook” Television and FM 


Waves of television and FM radio 
broadcasting travel only in a straight 
line, hence are stymied for long range 
broadcasting by the curvature of the 
earth. Standard radio waves, of 


A “Sky hook” has been devised by 
the Westinghouse Electric Corp. in 
the form of stratosphere airplanes 
cruising six miles in the air. The 
shortwaves sent out from this air- 
borne antenna would blanket the 
earth’s surface like a great inverted 
ice cream cone, covering an area 422 
miles across. Reception would be 
practically free from interference and 
distortion. 

As the height of a television or FM 
antenna is increased, the amount of 
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power needed for the signal is re- 
duced. A transmitter 30,000 ft. in 
the sky would need only 1/50th of 
the power needed by a 50 kilowatt 
transmitter on the ground covering 
an area 100 miles in diameter. 

This system would employ a low- 
powered ground transmitter to send 
broadcasts to a high altitude plane 
circling slowly overhead. The plane 
would rebroadcast back to earth. On 
each plane would be four television 
and five FM transmitters. 

For a coast-to-coast network, eight 
stratosphere planes would be needed, 
each above a strategic area and with 
78% of U. S. population covered. 
Coast-to-coast ground installations, 
on the other hand, would involve 100 
costly relay towers and hundreds of 
transmitters, costing at least $100,- 
000,000. The airplane system would 
be much cheaper. 

Beamed-to-plane connections 
would form the nationwide high- 
altitude relay network. In a ground 
system, the many repeaters would 
build up much accumulated distor- 
tion. The plane has been developed 
by the Glenn L. Martin Co., being 
an all-metal, low wing monoplane, 
almost as large as the B-29, but a 
gross weight only one-third. 

They will cruise at under 150 
m.p.h., with a top speed of 266 miles. 
Each plane would afford galley space 
and a lounge for the flight crew of 
three and six radio technicians. Each 
plane could operate for 11 hr. to 13 
he. as to fuel, but the normal flight 
period would be 8 hr. A standby 
plane would always be in the air. 

Four planes would be assigned to 
each broadcast station, with two in 
the air at all times. Besides, an extra 
and smaller plane would act as a fly- 
ing remote pickup unit and be able 
to cover any event. Experimental 
flights will be made this fall. 


World’s Fastest Aircraft 


We thumped the fuel cylinders 
with our knuckles; we turned by hand 
the shaft that held a gas turbine on 
one end and an air compressor im- 
peller gn the other; we scrutinized 
the composition of the turbine blades 
or buckets that are exposed to 1500 F, 
wondering what parts might be stain- 
less steel, what parts possibly a cobalt 
alloy. 

We were looking at the most pow- 
erful aircraft engine in the world, the 
General Electric jet-turbine that 
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powers the P-80 Shooting Star, fastest 
aircraft in the world. In the same 
room of the Waldorf-Astoria at New 
York we had seen demonstrated 
naval torpedoes and the wonderful 
firing mechanism of the B-29. This 
G. E, jet held its own with previous 
exhibits from standpoint of interest. 

The Lockheed plane itself is just 
as interesting perhaps as its engine. 
All rivet heads have been ground 
flush to the surface. Builders fill in 
all cracks, seams and rough surfaces, 
apply putty, organdy mesh tape and 
zinc chromate primer. Then paint is 
baked on, buffed, and coated with a 
special wax that is highly polished. 
This smooth finish increases top speed 
a large number of miles per hour. 

Air scoops and canopy are the only 
protuberances on the all-metal, semi- 
monocoque fuselage. It flies at around 
560 miles per hour. Total weight 
empty is 8,000 Ib.; takeoff weight 
with maximum fuel is 14,000 Ib., or 
4,000 Ib. lighter than the convention- 
al P-38 Lightning. 

Not only is the propeller, source 
of considerable air drag, eliminated, 
but also the carburetor and its com- 
plicated controls, the supercharger 
and its scoops and controls, the intri- 
cate ignition system, the heavy 
Prestone circulation and radiator 
system, the air cooling scoops and 
complicated generators. 

The turbine and impeller spin at 
over 10,000 rev. per min. Air con- 
densed by the impeller is frequently 
50 deg. below zero, while that pour- 
ing from the combustion chambers 
is blazing hot, 1500 F, or more. Kero- 
sene injected into the combustion 
chamber burns fiercely in the com- 
pressed air. There is less danger from 
fire with kerosene. 

The engine can be removed and 
replaced with another in under 20 
min., being mounted in only three 
places. Moreover, the engine comes 
in four parts, each of which can be 
replaced easily: accessory section, 
compressor, combustion and jet sec- 
tions. 

This super-jet develops a maximum 
thrust several times more powerful 
than the reciprocating engine of the 
P-38 Lightning. The principle is that 
thrust exists when the velocity of the 
jet exceeds the speed of the airplane. 
Thrust increases as jet velocity and 
air mass flow increase. 

The G.I. mechanics who work on 
it call it the “blow job”. They have 
never recovered from their surprise 


as to how simple it is. “Boys”, they 
are instructed, “the principle is merely 
that the air leaves the jet engine faster 
than it originally came in.” 

The only engine control is the 
throttle. Combustion in the engiae 
chamber is complete, hence there js 
no trail of flame or smoke emerging 
from the nozzle. There is no danger 
of carbon monoxide to the pilot 
Because of friction, the skin of the 
Shooting Star increases in tempera- 
ture 60 deg. over the surrounding 
atmosphere. 

Absence of vibration in the cockpit 
made it necessary to install a small 
electric vibrator on the instrument 
panel so that indicators are not slowed 
in action by their normal static condi- 
tion. Its ceiling is well above 45,000 
ft., a mile higher than the best recip- 
rocating engine fighters. 


Technical Secrets from Germans 


German scientists and technicians 
have proved very willing, even eager, 
to reveal their secrets to the Ameri- 
cans. At least, that was the experience 
of Major Rudolf C. Schulte, U. S. 
Army Air Forces, who recently tre- 
turned from Germany. 

Major Schulte was particularly in- 
terested in developments in jet and 
rocket aircraft. Headquarters of such 
planning was at Munich, but the SS. 
had burned all blueprints and tabu- 
lated data before the Americans ar- 
rived. So the only alternative was to 
gather all technicians together and 
cross examine them. Another group 
of German aircraft technicians had 
been flown from Berlin to Munich to 
attend the seminar. 

At first Major Schulte tried to elicit 
facts from the Germans through inter- 
preters, but since the latter were not 
conversant with German or American 
technical aircraft terms, the major, 
who speaks German well, was better 
able to get his information direct. 
He found that the Germans really 
had something in blue print and pilot 
model stage pertaining to jet and 
rocket propulsion, probably compat- 
ing well with our own P-80 Shooting 
Star. 

The Germans fairly took their hair 
down in explaining details, and much 
valuable data has been brought back 
to the United States. Strategic bomb- 
ing by Americans and British was the 
only thing that prevented these mat- 
velous German planes from taking © 
the air in sizable numbers. 
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The outlook for an expanded post-war magnesium 
industry is particularly bright, especially in the West- 
ern States. This was emphasized recently in an address 
delivered by Leo B. Grant, sales manager of the 
magnesium division of the Dow Chemical Co., before 
a conference of the Western States Council in Seattle, 
Wash. 

He pointed out that in eleven Western States there 
are all the resources on which to build an active, 
expanding magnesium industry—customers, sufficient 
manpower, fabricating knowhow, and raw materials 
and power to produce the metal. Each of these re- 
sources are in different stages of development, he said, 
and a proper balance between demand for light metal 
products, fabricating capacity, and production of 
primary metal should be attained. The important work 
to be done, he feels, is the development of additional 
fabricating and marketing facilities. 

Of interest is the fact that in these Western States 
there are three magnesium producers, seven foundries 
of 55 in the country making magnesium sand castings, 
and five die casting plants, all in California, out of 14 
for the country. These facts demonstrate the basis for 
a Magnesium industry in the West. 

A point made by Mr. Grant, which also concerns a 
Magnesium industry for the whole country, is that the 
first important job is to re-establish civilian uses and 
to expand those uses, thus giving wartime foundries 
and fabricating shops an outlet for their service and 
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Post-War Magnesium 





possible business for new foundries and fabricating 
shops. 

The growth of the use of magnesium since World 
War I was interestingly traced by Mr. Grant, an ex- 
pansion which has been set back because aircraft and 
other military demands have cut off civilian use of the 
metal since 1941. A partial review of the pre-war 
“successful uses” is of interest as bearing on the future 
of the industry not only in the Western States but in 
the country as a whole—in transportation such as 
truck bodies and trailer busses and as die castings in 
passenger car equipment, in portable tools, in cameras, 
in typewriters, in dockboards for loading and unload- 
ing freight cars, in furniture, in canoes, in artificial 
limbs, etc. One West Coast manufacturer is making 
magnesium limbs which are lighter, stronger and more 
economical than wooden ones. A complete magnesium 
leg weighs only about 7 pounds, or 20% less than 
those now being made of other material. 

Undoubtedly there will soon be an intensification 
of the value and advantages in the use of lightweight 
materials, whether they be magnesium, aluminum, 
low-alloy high-strength steels, or stainless steel. Every- 
thing is in favor of an expanding use of magnesium, 
as well as of other lightweight metals, especially suited 
for certain special purposes. It will be extensively 
used in airplane construction along with aluminum 
and in a revival of many of those pre-war uses, cited 
by Mr. Grant. —E. F.C. 
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25 types of Allegheny Stainless...a wide range of 
sizes in sheets, plates, bars, tubing, pipe, etc.... are 
ready at Ryerson for your present production and 
postwar planning. 

To help determine the best types for your use and 
how best to fabricate or apply them, technical help is 
available on small orders as well as large. Ryerson 
has stocked Allegheny Stainless exclusively since 1925 
as the finest of stainless steels. The rich experience 
gained since that time is at your disposal. 

11 conveniently-located Ryerson plants bring this 
complete service on Allegheny Stainless as close as 
your telephone. Contact the plant nearest you. 
Ryerson stainless service includes Allegheny Stain! Joseph T. Ryerson & Son, Inc., Steel-Service Plants: 
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Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, 

Cleveland, Pittsburgh, Philadelphia, Buffalo, New 
York, Boston. 
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Hardenability as a Material-Selection Factor 


One of the materials-engineering phenomena of 
the war period has been the spectacular rise of harden- 
ability as a major (in some cases even the major) ac- 
curately measurable factor in the appraisal and selec- 
tion of steels for military, machinery and engine ap- 
plications. A whole series of low-alloy wartime steels 
(the NE steels) were developed to replace higher 
alloy steels, with hardenability the basis for equiva- 
lence in substitution; hardenability testing has become 
a nearly universally used test procedure in metal- 
working plants; hardenability specifications have been 
adopted by standardizing bodies; and there is a firm 
belief in many quarters that hardenability can safely 
be used as the sole basis for comparing and applying 
steels for specific purposes. 

Just how important is hardenability? Is it emerg- 
ing as a kind of one-property qualifying system for 
engineering steels, and if so, is that good? 

We believe the answer is: No, hardenability is not 
the sole criterion, and in many cases is not even the 
chief factor in the selection of steels. Obviously it 
is important; crackless, distortion-free quench-harden- 
ing of relatively large steel parts would not be pos- 
sible without maximum hardenability, and where full 
hardness at the center of a piece is necessary, the 
engineer or metallurgist must be sure any steel being 
considered will actually harden all-the-way-through. 

But other things are important, too. The harden- 
ability band of a steel may be more important than 
the average hardenability; too wide a range of harden- 
ability may mean that those parts made of steel on 
the high side will harden all the way through, whereas 
those on the low side will have soft centers in the 
same size, with non-uniform properties the result. 


In such cases many engineers might prefer a steel 
with lower average hardenability but a narrower 
range. 

From the processing standpoint, another factor—a 
narrow critical or hardening range—may be a serious 
drawback to a steel of relatively high hardenability, 
for it may necessitate heat treating equipment that is 
highly engineered and extremely fussy and closely 
controlled to utilize fully the hardenability available 
in the steel and match the hardness specified for it. 

Hardenability has been successfully correlated with 
the hardness and tensile strength of various steels 
and, therefore, by assumption also with ductility, 
yield strength and fatigue strength of different steels, 
all of which would seem to establish it as a convenient 
single factor for quality evaluation. But there are 
other factors with which it has as yet mot been shown 
to run parallel—impact strength and high tempera- 
ture strength, for example—that are increasingly im- 
portant in the application of engineering materials 
in today’s more heavily stressed products. 

Beyond all this, the selection of a material for a 
given part involves consideration of many factors— 
processability, corrosion resistance, general mechani- 
cal quality, etc—in addition to those allegedly re- 
lated to heat treating behavior. So let us not go hog- 
wild about hardenability, lest we use for some appli- 
cations steels that are satisfactory in hardenability but 
unsatisfactory in some perhaps more important re- 
spects. Hardenability has definitely become one of 
the most important factors in evaluating engineering 
steels for specific applications, but it is neither neces- 
sarily nor always the No. 1 or sole quality criterion 
in such comparisons. —F.P.P. 


Engineers, What of Our Future? 


Those of you who were around in adult form after 
the end of the first war will recall sadly that engineers 
came “a dime a dozen.” Official publications of the 
various engineering societies were filled with “Posi- 
tions Wanted”, with never as much as a column de- 
voted to “Help Wanted”. Many were glad to accept 
“positions” which paid much less than a waiter on the 
Bowery received. Many engineering graduates left 
the engineering profession and turned to business or 
other lines. Though many were disillusioned, the 
more optimistic reasoned: “After all, engineering 
training is a good one. It makes a fellow do things 
‘in an orderly, precise and effective way. Lessons 
learned in engineering schools serve well in any walk 
of life”. 

Will history repeat itself after V-J day? We doubt 
it. We believe that truly a new era has dawned for 
the engineer. And probably this is so well known that 
it is trite to repeat it. However this war has called 
engineering progress to the attention of the public 
as has never been accomplished before. Just one 
stupendous example alone, the atomic bomb, shows 
how engineers and scientists hold in the palm of their 
hands the power to let live or cause world destruction. 

Yes, there will be plenty of work for engineers. 
In three years we have progressed technically as much 
as during 20 years of normal times. Engineers will 


SEPTEMBER, 1945 


apply to peace needs these time-compressed develop- 
ments. Thousands of existing items of goods are 
obsolete in the light of the new discoveries. Not only 
is the natural wear and tear of the past six years to be 
replaced but destruction from war ravages to be re- 
paired, perhaps the equivalent of 50 years of normal 
wear and tear. 

Oversupply of engineers? No. For one thing many 
potential engineers have been in our armed forces 
where they have been learning chiefly to kill—though 
of course one must not overlook their studies along 
many engineering lines. 

Over the past few generations effects of the machine 
age have been pyramiding or increasing in geometrical 
ratio. At first mechanical equipment was used in sort 
of a sporadic and isolated manner alongside hand 
work. But today in the U.S. A. even the farm is high- 
ly mechanized and mechanical equipment is virtually 
universal. Conspicuous, indeed, is any form of purely 
hand labor. 

During the war, more than ever before, 130,000,000 
of our people have become technical conscious. Thou- 
sands of women have worked in war plants. Engi- 
neering is no longer some unknown and little under- 
stood function. It is part of our everyday life. 

So engineers, tallyho! 

—H. A. K. 
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Slag tests, far faster” 
than chemical a : 
help Inland control the 
quality of steel. 


- Even Slag Tells A Control Story 
to Inland Metallurgists 


Four or more times during each open by Inland, dispatches the result of the 
hearth heat, slag samples of many slag test back to the open hearth. 
grades of steel are taken, crushed, and 
dispatched, through a network of 
pneumatic tubes, to the Inland lab- 
oratory. Within a few minutes after 
the receipt of each sample, a labora- 
tory technician, using a special, fast 
method for determining slag charac- Company, 38 S. Dearborn St., Chicago 
teristics that has been highly developed 3, Ill. 


Inland has turned progressive slag 
tests into one of the most important 
and useful methods for continuous 
contro! of the process of steelmaking 
in open hearth furnaces. Inland Steel 
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an Editorial 


More suddenly than any of us had dared to hope 

the worst war in modern history has come to its 

close, after three years and eight months of ac- 

tive American participation. This time the fact 

of this country’s predominant role in Victory goes 

universally unchallenged, and the United States 

emerges from the conflict (and for the first time 

in our history) as the world’s most powerful na- 

tion—militarily as well as economically. 

American engineers and scientists—the men 

i who developed and produced the weapons of 
Victory—may well be proud of their contribution: 

The war was won by an unbeatable combination 
of soldiers and -sailors, government, industrial 
management, labor and technology, with the 
‘men of the armed forces beoring most of the 
hardships and “carrying the ball” most of the 
way. But the stroke that clinched the Victory— 
the atomic bomb—was the special and exclusive 


‘creature of America’s technical men, and to them... 


- all honor for that awesome and monumental de- 
‘velopment! . 
We are now entering a new era, in which 
America's power and influence on one hand and 
“the tremendous problems of international peace 
and National happiness on the other impose 
simultaneously an obligation and an opportunity 
on her technical men. Among the problems we 
must solve or help to solve in the months and 
years ahead are (1) the effective control, de- 
limitation and peaceful utilization of the terrible 
_ principles of destruction that science has discov- 
ered and unleashed; (2) the continuing study and 
development of military ard naval equipment 
and devices as further peace-insurance for our 
future; and (3) the full application of every pos- 
sible technical and manufacturing idea, prin- 
ciple, factor, effort, design, process, material and 
method to the speedy reconversion of industry 


and the ultimate achievement of full employment. 
We-—this magazine and its readers—are chief- 
ly concerned with No. 3, above. An effective re- 
conversion and a prosperous peacetime industry 
will depend as much on materials ond methods as — 
did the winning of the war. Just as our “swords” 


turned out to be the most effective swords be- 


cause they were made of the best materials and 
by the fastest and. largest-quantity methods, so 
also will our “plowshares” be better if we apply — 
the same materials-and-methods philosophy to 
them. If full employment is to depend 
maximum production of high-grade products. 
the lowest possible cost, then we must ppl yall. 
our war-born knowledge of materials. a proc- 
essing methods, all our old experience, and what-_ 
ever we shall continue to learn in the months - 
ahead to making our products more desirable— 
i.e., more “purchasable”™ =ctand te prodisdiag, Mane 


at ever lower costs, 
Because of what we've learned chaihaieas: 


rials and methods in the war years our products 


can be lighter, stronger, more corrosion-resistant, 
more heat-resistant, more fatigue-resistant, less 
brittle, smoother, brighter, more precise, more 
intricate at reasonable cost, more machinable, 
cheaper to fabricate, producible at higher rates, 
more effectively welded or brazed; forged in 
larger sizes, harder, more hardenable, or with 
special internal structures, to name only a few 


» dmprovements over 1941 b muarpieeit at 


mediately possible. 


Wecan shuts tis Lccth was Aide tiaseea od 
to a certain extent ourselves, that we're back to 
plowshares, at last, after nearly four fong years 
of swords. Now let's put our best materials and 
methods to the task of making the finest and the 
lowest-cost plovenurds this country has ever 
seen! FRED P. PETERS 








Fig. 1. Molten magnesium being pumped from the reverbatory unit at a rate of about 1200 lb. per min 
The pump at the right pumps metal continuously from this pot to the ingot machine. 


Pumping Molten Magnesium 


by M. M. MOYLE Magnesium Div., The Dow Chemical Co., Midland, Mich. 


XAMINATION OF RECENT DEVELOPMENTS will 
reveal to the metal-working industries the amazing 
ease of handling magnesium in the molten state. 

One of the most striking of these developments, and 
one which is having far-reaching effects on the mag- 
nesium industry, is the pumping of the molten metal. 
Pumping is the simplest and most advantageous meth- 
od of liquid transfer, and the adaptability of magne- 


sium to the process is unique among the common 
structural metals. Since the metal is also adaptable to 
all kinds of casting—ingot, billet, sand, permanent 
mold, and die casting—and is widely used in these 
forms, improvements in handling of the molten metal 
are significant to the whole industry. Pumping is a 
major factor in the successful application of mass 
production techniques to magnesium. 
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How Pumping Was Developed 


The development of pumping methods for molten 
magnesium began at The Dow Chemical Co. about 
10 years ago. Although the desirability of the process 
was recognized, the volume of metal produced and 
handled at that time was not sufficiently large to war- 
rant intensive research effort. As a result, work on the 
project gave way to more pressing studies for three 
or four years. 

Before the war began to make demands on the 
magnesium industry, Dow had already started to 
expand its production with the building of the sea 
water plant at Freeport. Along with production in- 
creases came the necessity for large scale commercial 
melting, alloying, and casting methods. The research 
department had not waited, however, for volume de- 
mand to necessitate such methods, but had already 
completed sufficient research on reverberatory melting 
and continuous billet casting to prove their utility. 
With the government program for enormous increase 
in Magnesium capacity concentrated effort was put 
on the final engineering details of these large scale 
operations, and the pumping methods perfected pro- 
vided the opportunity for easy transfer of large 
amounts of molten metal, as in converting from batch 
tO continuous operations. 


Applications of Pumping 


The two properties of magnesium which contribute 
most to its ability to be pumped are its relatively low 
melting point, and its inertness to iron and steel at the 
Operating temperatures. Because of the high tempera- 
ture of molten iron, steel, brass and bronze, and 
because of the attack on iron by aluminum, these 
metals must normally be handled in special refractory 
equipment. Either pumping is impossible, or its ap- 
plication is limited as in the case of zinc and lead. 
The steel and aluminum fabricators have to resort to 
tapping methods, which at best are crude, difficult 
to control, and not readily adaptable to continuous 
operation. In contrast, molten magnesium can be 
handled almost like water. Ordinary cast iron and 
steel pumps are suitable, and the temperature of 
operation is relatively low, since the alloys melt in 
the neighborhood of 1200 F. 

At the present time commercial use of the pumps 
is established in alloying processes, alloy ingot cast- 
ing, continuous billet casting, and wherever bulk 
metal transfers are required. Molten magnesium is 
being pumped for distances varying from only a few 
inches to 25 feet, and in capacities ranging from a 
trickle to a ton a minute. The adoption of reverbera- 
tory melting furnaces made possible the melting of 
large amounts of magnesium since the capacity of 
these units is around 15,000 pounds. Pumping has 
made large scale alloy production a continuous opera- 


Fig. 2. Pumping metal from pot to ingot machine. 
The operator is stationed at the side of the machine 
away from the pot and with the aid of a mirror con- 
trols the flow of metal by manipulating the air valve. 
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tion. From the time the operator charges solid metal 
into the initial melting unit until another operator 
takes away a cooled ingot or billet the metal is stirred 
and transferred entirely by pumps. 


Process Layout for Ingot Casting 


A large capacity pump transfers metal from the 
reverberatory furnace to a 4,000 pound holding pot 
(Fig. 1). From this pot the metal is pumped continu- 
ously to the ingot molds (Fig. 2). When empty, the 
holding pot can be filled from the reverberatory unit 
in 244 minutes. During casting operation, however, 
this pot is not allowed to become empty but is filled 
periodically or continuously with additional metal. 
in this case a lower rate of flow is maintained in order 
to avoid undue turbulence. 

The ingot casting machine, located near the holding 
pot, is simply a traveling conveyor on which ingot 
molds are mounted (Fig. 3). The pipeline from the 
holding pot pump is arranged to allow metal to be 
pumped directly into the molds as they pass by. A 
sulfur dioxide atmosphere is maintained over the 
molds to prevent oxidation of the metal. The molds 
are then carried by the conveyor through a cooling 
unit, stamped with the alloy batch number, dropped 
off after solidification and stacked. 

Since the inlet of the pump for the casting machine 
is always underneath the flux-covered surface of the 
melt, and the metal in being pumped to the machine 
is in an entirely enclosed unit until it reaches the 
mold, there is no danger of oxide and flux inclusions. 
The pump outlet is directly over the ingot mold and 
travels with the mold as it moves on the conveyor 
until filling is complete. 

In about one second, the metal flow is shut off, the 
pipe moved back to its starting place, and the filling of 
the next mold begun. The pump is accurately regu- 
lated to assure filling of the mold without turbulence, 
and to avoid a spurt of metal when the valve is 
opened. Speed and ease of operation are immeasur- 
ably improved over former hand ladling methods. 

When using the present pumping system, one 
operator, simply by sitting beside the casting machine 
and turning valves, can empty a 4,000 pound pot of 
metal into ingot molds in about a half hour, which 
amounts to a production of one ingot approximately 









































every 12 seconds. Compare this to the former method 
where two men had to dip metal from the pot and 
pour it into each ingot mold, requiring them an hour 
of hard work to empty only one 2,000 pound pot. 


Other Uses 


Stirring of the metal to insure good mixing of alloy- 
ing elements and during flux refining operations can 
also be accomplished by means of pumps. In this case 
the outlet pipe is removed and the pump simply keeps 
the metal circulating. Previously, the melt was labori- 
ously stirred by operators using hand stirrers. The 
operation was tiring and the men were exposed direct- 
ly to heat and fumes from the metal and flux. 

Pumps are used for metal transfer throughout the 
continuous billet casting process. Fundamentally, the 
mechanics of the operation are similar to those in the 
ingot casting process, except that the small pump 
which delivers metal continuously to the billet mold 
is provided with automatic controls which efficiently 
and accurately regulate the rate of flow. This is also 
a completely enclosed system, which provides for flux 
and oxide free billets. Without the use of pumps, 
continuous casting of magnesium billets would be 
extremely difficult. Under present circumstances it is 
more practical than any previous billet process and 
has resulted in greatly increased speed and ease of 
production. 


Advantages 


As indicated by some of these examples of its use, 
the pumping of magnesium significantly affects cost 
economy, working conditions and quality of product. 

Molten metal pumps have considerably reduced the 
amount of labor required for metal transfer. Normally 
one man can operate a pump during transfer of 
several thousand pounds of metal (Fig. 4). The 
result is a material saving in costs, but more important 
during the last few years has been the saving in 
critically needed manpower, which could then be 
transferred to other operations. 

Perhaps even more significant than the actual 
reduction in manpower requirements has been the 
improvement in working conditions and the change 
in the type of workmanship required. Physical de- 
mands on the men are minimized, since they no 
longer have to handle heavy ladles of metal, nor 
expose themselves directly to the heat and fumes 
from the hot settings while stirring or ladling. A 
good ventilation system effectively takes care of all 
heat and fumes. As a result the work will appeal to a 
higher class of worker who will take an interest in 
producing good product quickly and efficiently. In 
these continuous processes involving pumping, con- 
trol is maintained through regulating instruments and 
devices, greatly simplifying the maintenance of high 
quality. 

Closed system operation, besides providing an easy 
method of avoiding oxide and flux inclusions, con- 
tributes to the safety of the process. The elimination 
of handling of molten metal by workers has greatly 
reduced the danger of molten metal accidents. Ade- 





Fig. 3. Closeup view of molten magnesium being 
pumped into ingot molds at they move on a conveyor. 


quate safety devices are installed on all equipment to 
provide for any mechanical failures. 

Finally, pumping of magnesium has made possible 
a production speed many times higher than that 
formerly obtainable with the same melting and mold 
equipment. 


Types of Pump Used 


Ten years ago, when the first experiments were 
begun here at Dow on transfer of molten magnesium 
through pipes, the general opinion was that pumps 
could not be made to operate for any length of time 
in contact with the hot metal. Difficulties were ex- 
pected with distortion and warpage of the steel pumps 
due to the effect of heat and with oxide build-up on 
moving parts. In view of these thoughts, the problem 
of pumping magnesium looked like a difficult one. 

Naturally, the first attempt to provide a solution 
was by the use of a siphon. An extremely simple 
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Fig. 4. Bulk transfer of about 3500 lb. of molten 
magnesium from one pot to another. One operator 
can accomplish this transfer in less than 3 min. 


piece of equipment, the siphon involved no moving 
parts at all. It was soon found that rate of metal flow 
was difficult to control and starting and stopping of 
the siphon were decidedly impractical. 

Both mechanical and gas displacement types of 
piston pumps were next tried, since they involve few 
moving parts. They could be made to transfer metal, 
but metal flow was intermittent, which is not as 
desirable as a steady stream in any case, and is com- 
pletely unsuitable when pumping to molds. 

Finally it was decided to try a centrifugal pump, 
and this type of pump, with proper modifications, has 
since been adopted as best fitting the needs for 
pumping molten magnesium. 

Contrary to other applications in which efficiency 
of a pump is of first importance, in centrifugal pumps 
for molten metal, efficiency is a minor consideration. 
The characteristics most desirable in this use are ease 
and simplicity of operation and cost economy. Piston 
pumps can be used successfully, but centrifugal pumps 
are easier to control, have higher capacity and require 
a minimum outlay of equipment. Several centrifugal 
pump designs are being used, depending on the spe- 
cific application. 

Because of the relatively low melting point of 
magnesium and its inertness to iron and steel at the 
operating temperatures, pumps constructed of cast 
iron or mild steel perform satisfactorily for this 
service when due allowance is made for the effect of 
the operating temperatures on their properties. Heat 
resistant steels containing manganese, tungsten, chro- 
mium, vanadium or molybdenum can be used to 
advantage when greater strength or oxidation resis- 
tance is desired. Steels containing nickel or cobalt 
as major alloying elements are not suitable in contact 
with liquid magnesium as these elements are soluble 
in magnesium and contamination of the melt and 
deterioration of the steel can be expected. 
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Pump Design and Construction 


Pumps are of the simple vertical shaft impeller 
type, powered by an air motor (Fig. 5). The motor 
bearing, coupling and top shaft bearing are all stan- 
dard parts which can be easily obtained through reg- 
ular supply channels. We have found it convenient 
to use the same type of bearing for both the motor 
and the upper shaft thus reducing the number and 
variety of spare parts required. It is a self-aligning, 
flanged, thrust roller bearing. The thrust ring of the 
bearing is pinned on to the pump shaft. By adjusting 
the position of this bearing with set screws, the 
shaft can be raised or lowered to properly locate the 
impeller in the pump housing. 

The pump shaft is sufficiently long (about 60 in.) 
to keep the motor and upper bearings away from the 
direct heat of the metal and at the same time permit 
the pump inlet to be immersed to the proper depth 
below the metal level. A shaft larger in diameter 
than required for room temperature service is used 
in order to give greater stiffness and resistance to 
distortion at the operating temperatures. Extra heavy 
2 inch pipe has been found to be satisfactory for 
a shaft 4 feet long between bearings. 

Since pump efficiency is of little consequence in 
metal pumping applications impeller design is de- 
voted primarily to durability and cost economy. Al- 
most any standard pump impeller, open or closed, 
can be made to perform satisfactorily if proper clear- 
ances are used. It is fastened to the shaft by welding. 

Pump casings are made from a section of 8 in. extra 
heavy pipe to which a short length of 2 in. pipe is tan- 
gentially welded. A disk is welded to top and bottom 
to complete the casing. The height of the casing is 
adjusted to allow for % in. overall clearance between 
the impeller and the casing. This large clearance would 
normally be considered excessive but metal pumps 
usually operate at low heads and efficiency is a minor 
consideration. The large clearance also allows for 
unequal expansion and contraction, and makes fre- 

































































\ Fee 
\y ps 
3 7/ 


ee f 
Ee 
a AMIEL LS 2 

a= \' 


SX 2. 


—— 





















Fig. 5. Diagram of a molten metal pump showing (1) air motor; (2) motor bearing; (3) coupling; 


(4) top bearing; (5) shaft; (6) pump support; (7) outlet pipe; (8) inboard casing; 


quent adjustment of the impeller position unnecessary. 

On some of the pumps no lower bearing is used 
and a 4 in. hole cut in the top of the casing allows the 
metal to enter the pump casing around the shaft. 

On the bottom suction pumps a 2 in. diameter hole 
cut into the center of the bottom disk serves as an 
inlet. A cast iron sleeve bearing is pressed into a 4 in. 
long section of 4 in. pipe which is welded on the top 
of the pump casing. The bearing is also 4 in. long and 
is bored to 2-31/32 in. inside diameter. Thus there is 
a total clearance of 3/32 in. between the shaft and the 
bearing which insures freedom from trouble caused 
by binding or scoring of the impeller shaft. The 
bearing is totally immersed during operation and is 
lubricated by the normal flow of molten magnesium 
through it. Cast iron has been found to be the 
most satisfactory material for this bearing. 


Accessory Equipment 


Two types of pump supports are in current use. 
The support for the smaller pumps consists of 3 posts 
of 214 in. heavy pipe spaced triangularly 10 in. apart. 
The parts are welded at the bottom to a disk which 
serves as the inboard pump casing, and at the top 
to a flange which serves as a support for the upper 
bearings and motor. 

The support for larger pumps is a column of 8 in. 
heavy pipe which has a number of slots cut into it 
for drainage and clean-out. A flange at the top sup- 
ports the upper bearing and motor, while the pump 
casing is welded directly to the bottom of the support. 

Air motors are ideally suited as the power unit 
for general metal pumping purposes. They are light, 
powerful, rugged, resistant to heat and fumes and 
responsive to speed control. The exhaust air from 
the motor can be used to cool the motor and upper 
shaft bearing. A small, multi-vane air motor used 
on molten metal pumps delivers approximately 4 hp. 
at its maximum speed of 1750 rpm. with 100 ps.i. 
compressed air. It is made largely of light metals and 
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(9) impeller. 


has a net weight of only 19 pounds. Direct current 
electric motors may be used but they are much larger 
and bulkier on the same horsepower basis, and their 
insulation is affected by the heat and fumes to which 
they are necessarily exposed. 

Valves or spigots are not used on the hot lines 
through which molten magnesium is being pumped. 
Complete and delicate control of stopping, starting, 
and rate of flow is maintained through valves on the 
air line to the pump motor. These valves can be 
located at the point of operation or remote from it. 
Perfectly even flow of metal can be obtained at any 
rate of transfer, even down to a slight trickle. In fact, 
the pump can be operated at a rate which, for a short 
interval, will keep the outlet pipe filled but will not 
deliver any metal beyond the end of the pipe. 

The outlet pipeline is welded directly to the pump 
outlet. Its diameter depends on the requirements of 
the pumping operation, sizes from 3 in. to 3 in. hav- 
ing been used with success. It is usually desirable to 
design the pipe line so as to avoid traps or horizontal 
sections which could retain metal between pumpings 
and would make it necessary to remelt this metal 
before starting up the pump. A properly designed 
pipeline will drain completely when pumping is 
stopped leaving an open line for the next pump-over. 

If the pipeline is long it may be necessary to heat 
it before pumping to prevent the metal from freezing 
in the line at the start. After the flow of metal has 
begun additional heat will not normally be required. 
Gas line heaters and electric resistance heaters are 
both being used successfully for heating pipelines, 
the choice depending on the requirements of the 
particular application. 

It is hard now to imagine that pumping of molten 
magnesium seemed almost impossible ten years ago. 
Pumping has already contributed to simplicity of 
operation in alloying, and facilitated automatic ingot 
and billet casting. Its application to automatic die 
and permanent mold casting will surely follow. 
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A group of miscellaneous carbon and graphite parts for mechanical applications. 
Included in this photo are bearings, sealing rings, gears, spouts, etc. 





Carbon and Graphite 
for Mechanical and Electrical Parts 


by F. J. VOSBURGH 


HE LARGE AMOUNT OF PUBLICITY given to de- 

velopments in modern alloys, new plastics, strong 

wood-base materials, etc. has tended to obscure 
the less spectacular but steady rise of carbon as an 
engineering material for various special-service ap- 
plications. 

But the list of uses of formed carbon, both “amor- 
phous” carbon and graphite, for mechanical, electri- 
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cal, metallurgical and chemical purposes gets con- 
tinually longer as alert materials engineers discover 
its unique and useful combination of properties and 
apply them to today’s—and tomorrow’s—product 
requirements. 

Carbon’s versatility, which stems directly from its 
variegated chemical nature, is one of its most interest- 
ing and useful features. It exists in three familiar 




































































forms—amorphous carbon: black, relatively hard, 
easily burned, highly adsorptive, with good heat- 
insulating quality; graphite: crystalline, black, lustrous, 
refractory, soft and a better conductor of heat and 
electricity than amorphous carbon; and diamond: 
crystalline, colorless, and far and away the hardest 
material available to man. All are highly corrosion- 
resistant materials that are inert to most aqueous-base 
chemicals. 

This article will be concerned with amorphous 
carbon and graphite for machined, molded, extruded 
or otherwise formed parts used in mechanical and 
electrical equipment. It is in this field that recent 
developments in carbon and graphite have been most 
significant, and where in general carbon or graphite 
has solved materials engineering problems that are 
solved by other materials inadequately or not at all. 
“Graphite,” in this article, means artificial graphite 
made in the electric furnace as distinguished from 
natural graphite. 

In addition to the natural classification of “carbon” 
into carbon and graphite according to the crystalline 


Applications of impregnated carbon in a pump: (1) 
carbon impeller; (2) carbon case; (3) carbon sheath 
protecting the steel shaft; (4) carbon stationary seal; 
(5) carbon rotating seal. 


nature of the material, these classifications may be 
further subdivided into plain (slightly porous) car- 
bon and graphite, with which most engineers are 
familiar; impervious carbon and graphite (e.g. Na- 
tional Carbon Co.'s “Karbate” products, produced 
by impregnating the ordinary materials with suitable 
agents); and porous carbon and graphite, in which 
controlled porosity is produced in the materials. 


Engineering Properties 


The properties of products made from carbon may 
be varied and modified by changing the types or 
grades of carbon or graphite in the product or by 
varying the processing methods used. Thus carbon 
and graphite may be mixed; so also may graphite and 











metal (as in copper-graphite commutator brushes) ; 
or—as mentioned above—either carbon or graphite 
may be impregnated to make the material impervious 
to liquids and gases, etc. Either carbon or graphite 
alone may be porous for applications requiring cer- 
tain degrees of permeability for filtration and aeration 
processes. 

Some applications make use of graphite’s electrical 
conductivity combined with its refractoriness; others 
the low thermal expansion, which provides high re- 





Piston and compressor stuffing box packing rings 
made of copper and graphite. 


sistance to severe thermal shock and to cracking; 
others the chemical inertness of carbon or graphite 
products; and still others the low-friction and high 
wear resistance of carbon surfaces. 

Corollary characteristics are carbon and graphite'’s 
resistance to deformation and retention of strength 
at elevated temperatures; the low heat-transfer rate 
of carbon (also the high heat-transfer rate of graph- 
ite); the non-wetting characteristics of carbon and 
graphite in contact with molten metals; the non-con- 
taminating feature associated with the chemical in- 
ertness of carbon and graphite; the self-lubricating 
properties of graphite for bearing and related uses; 
and the superlative machinability of graphite, for 
which wood working equipment may be used. 

The physical characteristics of carbon products are 
therefore different for the various forms and sizes in 
which they are available. Average physical properties 
of plain carbon and graphite products are summarized 
in Table I, those of impervious (impregnated) car- 
bon and graphite in Table II, and of porous materials 
in Table III, all of which clearly reveal the versatility 
of carbon products and the ability to obtain a wide 
range of characteristics as desired. 


For Mechanical Parts 


Many designers and manufacturers of mechanical 
devices and equipment have used carbon and graphite 
to great advantage where special shapes and accurate 
machining to close tolerances are required. In many 
cases special grades of materials, including metal- 
graphite products have been developed for these ap- 
plications. 

Practically any machining operation done on metal 
or wood can also be performed on various grades 
of carbon and graphite. In addition, when quantity 
justifies, carbon and graphite parts can be extruded 
or molded to close limits. 
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Of special importance for specific mechanical ap- 
plications are carbon’s or graphite'’s self-lubricating 
qualities, low coefficient of expansion, ability to 
withstand high temperatures without deformation, 
resistance to chemical corrosion, electrical conduc- 
tivity if needed, and adequate strength and durability. 

An outstanding group of applications is represented 
by bearings and sealing rings, especially those made 
of graphite or carbon-graphite compositions. Such 
bearings are self-lubricating and can be finished to 
close tolerances. They are employed to greatest ad- 
vantage where oil or grease lubrication cannot be used 
such as in the case of high temperatures or where 
resistance to corrosion is essential. 

Whereas metal bearings coated with a film of oil 
may withstand heavier bearing loads than graphite 
bearings, the latter are preferable where the loads are 
relatively light and where oil cannot easily be used. 
Thus, in oxygen pumps the freezing effect on lubri- 
cants of the low temperatures encountered prevents 
the use of oils or greases, and self-lubricating non- 
corrodible materials like carbon or graphite must be 
used. An additional important feature is that graphite 
bearings do not freeze to adjacent metal parts. In 
dry oxygen pumps there is also an inflammability 
hazard if oil is present, so that piston rings and thrust 
bearings for such equipment are made from one of 
the various grades of carbon or graphite. 

Similarly, to eliminate contamination by oil vapor 
and moisture, carbon, graphite or metal-graphite 


cylinders and stuffing boxes. The parts can be made 
in a wide variety of forms and sizes, either annular 
or segmented, with cross section and type of joint 
adapted to specific application. When accurately 
fitted to the piston, carbon or graphite rings will de- 
velop correct ring and cylinder wall surface without 
the aid of lubricant or lapping compound. Stuffing 
box packing rings will withstand pressures up to 
2,200 psi. 

Allied applications include many types of carbon 
gland packing rings now in common use for steam 
turbines and turbine blowers for different services. 
Tolerance limits are readily held to +0.002 in. al- 
though when specified critical dimensions can be held 

+0.001 in. or closer. Butt and lap joints are com- 
monly used but special machining can be performed 
on any products of this nature. 

An interesting mechanical application of this type 
is the use of impervious graphite for certain parts of 
a corrosion-proof steel jet ejector. With most metals 
a protective film is needed but cannot form because 
of the high velocity of the steam jet, the high temper- 
atures reached and the dilute vapor mixture. Im- 
pervious graphite is ideal because, being inherently 
corrosion-, erosion-, and thermal shock-resistant, the 
material requires no protective film. 

Another very special and highly interesting appli- 
cation of impervious graphite is in the so-called “Kar- 
bate” pump, extensively used in handling highly cor- 
rosive fluids such as mixtures of acids like hydro- 
chloric and sulfuric. The impeller, case, sheathe pro- 
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rings 


are employed in non-lubricated compressor 


Table 1. Properties of Standard Carbon and Graphite Products in Various Forms and Sizes 





























Thermal 
: Spec. Re- Thermal 
Appar- Weight Strength, p.s.i. Elast. sistance, | Expan- Conduc- 
Mate- F Si } Modulus - tivity, 
rial orm ize, in. ent b./cu. ao) lerrenmety ps.i., x ohms sion, K, BTU/hr 
Density ft. ; Com- | Trans- 10° ear! por F sq. in 
Tensile | Covensatd I verse ee han °F /ft. 
Cylinders | 8in.dia. | 154 | 96.0 | 660 | 2920} 1320! 5.5 | 0.0013 | 13 | 60 
10-14 1.525 | 95.0; | 470 | 2120 950 5.4 0.0013 12 6.0 
17-24 1.54 | 96.0 | 400 | 2200 790 5.4 0.0014 13 6.0 
30 - 40 1.54 | 96.0 | 400 | 1910 | 810 43 0.0026 12 6.0 
Plain | Squares | 4x4-6x6 | 157 | 978 | 840 | 4100 | 1670 9.4 0.0018 | 44 4.0 
Carbon and 6x6-20x20| 1.55 96.7 500 | 2140 | 990 71 0.0016 15 4.0 
Slabs up to 24x30} 1.54 | 96.0 | 400 | 1910 | 810 4.3 0.0026 12 4.0 
Pipes 14x2%id| 1.51 | 94.2 | 885 |10,200 | 2700 | 21.0° | 0.0014 15 3.0 
and Tubes | 3 -Gi.d.? 1.49 | 93.0 | 980 | 7000 | 2550 | 17.0% | 0.0016 21 3.0 
Brick® ak 1.55 |100 | “1530 | 8320 | 3070 | 0,0016 a 3.0 
Cylinders | to % india. | 1.56 | 97.3 | 760 | 3050 | 1750 | 88 | 0.00036) 5-12 84 
6-12 1.55 | 96.7 610 3420 | 1810 8.0 0.00037} 6-12 79 
14 1.53 -| 95.3 580 3180 | 1490 6.7 0.00039, 8-12 70 
16-18 1.53 | 95.3 500 3180 | 1490 6.7 0.00040} 8-12 70 
Plain 20 1.53 95.3 440 3180 1490 6.7 0.00040; g-12 70 
Graph-, Squares | toSin.thick | 1.56 | 97.3 | 700 | 3050 | 1750 | 88 | 0.00036/ 5-12 | 94 
ite and to 144 in? 1.55 | 96.7 700 | 3420 | 1810 8.0 0.00037| 6-12 84 
Slabs over 144in.* | 1.53 95.3 570 3180 | 1490 6.7 0.00039} 8-12 79 
Pipes | %4-23%id' | 168 1048 | 780 | 5000 | 2820 | 14.0% | 0.0003 12 94 
and Tubes 3-6 id.* 1.67 104.2 | 870 | 4500 | 2980 | 13.0% | 0.0003 12 84 
Brick® : 1.56 | 100 880 | 3050 | 1750 | — | 0.00036, 5-12 75 
24.3% porosity Longitudinal Mod. of Elast die ie eke | sonpetetede te thts O08 F. > 
26.2% porosity * 24.8% porosity *“ Max. safe temperature in air: 840 F. 
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tecting the steel shaft, stationary seal and rotating seal 
are all made of impervious graphite. 

A partial list of other mechanical applications that 
demonstrate the serviceability of carbon and graphite 
products is as follows: 


Pistons Erosion resisting boiler 
Dash pot plungers flue-gas scrubber plates 
Nozzles and orifices and baffles 

Injector and ejector parts Protective cores and back- 


Sliding contacts and parts ing materials for gas 


for liquid and gas and electric welding 
meters applications 
Inserts in metal bearing Bolts, nuts, plates and 
surfaces and brake parts of equipment 
shoes where thermal, corro- 
Pump parts requiring sive and lubrication 


self-lubrication or re- problems are encoun- 
sistance to corrosion tered 


Electrical Applications 


Some of the most useful applications of carbon 
and graphite products are in the electrical field. The 
original commercial use of carbon was for electrodes 
in arc lamps and this was shortly followed by the 
development of carbon brushes for electrical motors 
and generators. All of these drew on specialized 
combinations of physical, electrical and chemical 
properties of the materials used and led in time to 
numerous other applications in electrical service. 

The most important of these modern uses of car- 
bon for electrical parts include electrodes for steel, 
nonferrous and ferroalloy furnaces, brushes, contacts, 
rheostat discs and plates, radio and electronic tube 
anodes, mercury arc rectifier parts, telephone and 
microphone components (diaphragms, transmitter 
discs, etc.), and electrodes of various types for weld- 
ing, brazing, cathodic protection. Lighting carbon ap- 
plications include motion picture production and pro- 
jection, photoengraving, photolithography, blue print- 
ing and searchlights. Spectroscopic analysis employs 
carbon and graphite electrodes and graphite powders 
of such extreme purity that they contain no weighable 
ash. 

The developments in brushes have been among the 
most spectacular and progressive in the whole field 
of carbon electrical parts. Carbon, graphite and 
metal-graphite brushes for electric motors, generators, 
converters, and inverters, are made in a wide variety 
of grades and sizes for every type of brush-using 
equipment and service. A typical severe service, for 
example, is represented by the brushes in a 15,000 hp. 
steel mill reverse drive motor. At the mile a minute 
commutator speeds prevailing today, it is not unusual 
for electro-graphitic brushes to have wear rates less 
than one inch during 10,000 hr. of operation. This 
corresponds to a sliding distance of 600,000 miles 
while transferring 60 amp. per sq. in. of brush area 
from the stationary to the moving parts of the motor. 

Brushes are required to meet such conditions and 
still not wear out the commutator. Carbon is the 
essential ingredient of all sliding contact brushes be- 
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Graphite bearings like these can be finished to close 
tolerances. 


cause of its superlative wear resistance, its self-lubri- 
cating characteristics and its ability to minimize 
arcing. Obviously for such service oil films cannot be 
used because of their influence on current conduction 
so that carbon provides a happy compromise of suit- 
able wear resistance and current-carrying capacity. 
Electrical and wear characteristics over a wide 
range are obtained by modifying the proportions of 
carbon, graphite or metal in the brushes which, in- 
cidentally, may be either molded by methods akin 
to powder metallurgy pressing or machined to shape. 
There are many brush compositions made today 
containing varying amounts of metal (usually cop- 
per) as the high conducting ingredient. Where 
operating voltages are greater than 110 volts metal- 
free brushes are used. Below this voltage and es- 
pecially below 30 volts metal-containing composi- 
tions may or may not be used, depending on the 
machine design, the size of the bars, their spacing, 
etc. Also, increases in motor speed permit lower- 
ing of the metal content for a given horsepower. 
Generally speaking there are two types of brush 
materials, according to the firing temperatures and 
the agents used for bonding the carbon. Thus carbon 
brushes are fired at 1800 to 2500 F whereas electro- 
graphitic brushes are fired above 4700 F. The lat- 
ter type is the more widely used of the two. The 
electrographitic brushes have a carbon structure that 
is especially fine grain and this is important since 
the conductivity and other properties depend on the 
nature, size and directionality of the carbon crystals. 
During the war it became necessary to develop 
special types of brush compositions and treatments 
to solve the problem of service in aircraft equipment 
operating at very high altitudes. At these altitudes 
the ordinary types of carbon brushes wear too rapidly 
for efficient use. The problem was particularly acute 
because high flying aircraft have large numbers of 
small generators and inverters among their equip- 
ment; thus the B-29 has six 9-kw. 47-lb. generators 
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Table ll. Average Properties of Impervious (Impregnated) Carbon and Graphite Products 









































Thermal 
; srangm, pai. Long. | Spec. Re- Thermal | Conduc- 
Appar- Weight Elast. sistance, 5 fi os 
Mate- xpan tivity, 
. Form Size, in. ent Ib./ cu. on Modulus ohms , 
rial 4 Tensil Com- | Trans- : sion, K, | BTU/hr. 
Density | ft. ensee | pressive| verse oe ee | gare. sq. ft. 
in. ° 
F./ft. 
Pipes | %4-23¢id. | 1.77 | 1104 | 1700 | 10,500] 4170 | 29.0 |0.00164| 27 3.0 
Imper- and | 
vious | Tubes 3 - 6 id. 1.76 | 109.9 | 2000 | 10,500 | 4640 | 26.0 | 0.0016 | 33 2.8 
ane er va 1.76 | 110 | 2000 | 10,500} 4650 | — | 0.0016 14 2.8 
‘Imper-| Pipes Y-2id. | 186 | 116.1 | 2600 /11,000| 4650 | 23.0 0.00034 | 23 85.0 
and 
Graph-| Tubes 3-6id. | 191 | 119.2 | 2350 | 9000} 4980 | 21.0 | 0.00033} 24 75.0 
ite Brick® am 191 | 120 | 2350 |10,500| 5000 | — | 0.00033| 24 75.0 
7 ee ear \~ * safe shimanittads to wie 340 F. 











supplying the power for 139 pieces of electrical equip- 
ment. 

As long as the planes fly below 20,000 ft. brush 
wear is normal and gives no trouble, but from 20,000 
to 40,000 ft. carbon brushes in many instances wear 
out in one to three hours. The cause of the brush 
wear was found to be the dryness and low oxygen 
content of stratospheric and sub-stratospheric air. 
The wear resistance of carbon seems to depend on 
the presence of some type of surface film which de- 
velops readily in the presence of oxygen and water 
vapor but which is completely lacking in their ab- 
sence. Laboratory and service tests have proved that 
the removal of either or both water vapor and oxygen 
from the atmosphere around the brushes rapidly in- 
creases their wear. As a result, new types of brush 
compositions have been developed containing spe- 
cial impregnants and organic surface additions which 
maintain the film and satisfactorily prevent rapid 
brush wear. Brushes on test that are wearing too 
rapidly in dry air behave normaily as soon as moisture 
is added to it; similarly brushes running in nitrogen 
can have their wear reduced by adding oxygen to 
that atmosphere. The most severe test is operation 
in completely dry nitrogen and the modern high 
altitude brushes operate successfully in that most ex- 
treme test. 

The problem was somewhat broader than just wear 
at high altitudes—it was necessary of course to re- 
tain the electrical characteristics of the brushes and 
also, in correcting for high altitude wear, to do noth- 
ing that would seriously affect either the electrical 
or frictional characteristics at low altitudes. Machine 
design also had to be modified before the problem 
was completely solved. 

A typical example of the type of service to which 
modern high altitude brushes may be subjected is 
the case of inverters directly connected to the airplane 
generator for converting direct current to alternating 
current. Gun turrets are controlled by Amplidynes 
which must come up to 85% of their ultimate speed 
in 34 of a second. This tremendous acceleration re- 
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quires several hundred amperes and the brushes on 
the equipment get red hot during this starting-up 
period. 

The development of high altitude carbon brushes 
is one of the outstanding contributions of the car- 
bon products manufacturers to the war effort. Al- 
though the actual correctness of the various theories 
that seek to explain the mechanism of brush wear 
and its correction is still under discussion, there is 
no doubt whatever that the special treatments for 
high altitude brushes were highly successful and, in- 
deed, permitted efficient operation of our airplanes 
above 20,000 ft. 

Some of the most interesting of carbon’s electrical 
applications and also the most suggestive of similar 
possibilities in other fields are electronic tube parts 
such as anodes and grids—electric furnace graphite 
of extremely high purity is used for these applica- 
tions and it is possible to mold and to machine very 
intricate parts with small holes as in some anodes and 
extremely delicate fluting in certain types of grids. 
Many of the latter are machined to precise dimen- 
sional limits. 

Graphite as an anode material possesses the ad- 


Carbon and graphite are widely used for mercury arc 
rectifier anodes and grids. 
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vantages of high radiating efficiency, very low vapor 
pressure and low cost. For the same power dissipa- 
tion graphite operates at a visibly lower temperature 
than other materials. 


Other Applications 


In addition to the foregoing uses carbon and 
graphite are widely used in several other fields— 
notably the chemical and metallurgical industries. 
Carbon brick, beams, blocks, tile, shapes and cement, 
for example, are used for chemical process equipment, 
pickling and cleaning apparatus and metallurgical 
furnaces. 


Carbon and graphite-base pipes, tubes, valves, fit- 
tings, towers, Raschig rings, bubble caps, heat-ex- 
changers, cooling coils, porous filters and pumps are 
commonly used in chemical processing operations. 

Melting crucibles, furnace linings, including those 
for blast furnaces, guide rolls, runout troughs, sinter- 
ing boats, riser rods, molds and mold plugs and stool 
inserts are among the best known “metallurgical” uses 
of carbon and graphite. 

Carbon and graphite products, because of the va- 
riety of compositions, structures and forms in which 
they come are truly among the most versatile of en- 
gineering materials available to the post-war product 
and process planner. 


Table Ill. Average Properties of Porous Carbon and Graphite Products—all 48% Effective Porosity 




















Filter Average Average } cas ; | Spec. Re- 
Average Action; min.) Water Air | Weight, __ ini Strength, a, sistance, 
Mate- | Grade Pore Dia., dia. particle | Perme- | Perme- | Ibs. per | Com- Trans- | ohms per Therm 
rial No microns retained, in. ability’ | ability’ | cu.in. | Tensile | pressive verse cu. in, Exp., K 
60 0.0013 0.00047 14 — 69 190 | 850 600 0.0070 27 
50 0.0019 0.00079 30 — 69 180 | 830 500 0.0070 27 
Porous 40 0.0027 | 0.00098 45 4.0 69 120 | 900 320 0.0057 | 27 
Carbon} 30 0.0039 | 0.00173 80 8.5 69 100 770 250 0.0070 | 27 
: 20 0.0055 | 0.0030 120 17.0 68 90 | 700 240 0.0070 27 
10 0.0075 0.0059 175 33.0 68 80 300 160 0.0080 26 
60 0.0013 0.00047 14 — 69 110 500 250 0.0012 | 21 
Porous 50 0.0019 0.00079 30 69 110 500 250 0.0012 | 21 
Graph- 40 0.0027 0.00098 45 4.0 69 100 | 500 190 0.0013 | 21 
ite 30 0.0039 0.00173 80 8.5 69 80 | 520 200 0.0017 21 
20 0.0055 0.0030 120 i 17.0 68 60 | 310 140 0.0020 | 21 
10 0.0075 0.0059 175 33.0 68 50 | 270 140 0.0020 21 
1 gals./sq. ft./min. at 5 lbs. per sq. ft. pressure , 
2 cu. ft./sq. ft./min. at 2 in. water pressure; air at atmos. conditions 











Graphite anodes and grids for vacuum tubes. Note the small holes 
in the anodes and delicate work on the grid in the left foreground. 
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Effective Use of Dissociated Ammonia 


by 4 V. SNELL Technical Advisor, Armour Ammonia Works, Armour and Co., Chicago 


drous ammonia gas into its component gases, 

nitrogen and hydrogen, was developed approxi- 
mately 15 years ago*. As a result of this development, 
there are now over 200 ammonia dissociators (or 
crackers) in operation in this country today and 
units are available from several of the leading furnace 
manufacturers. The applications of dissociated am- 
monia cover a wide field, from atmospheres for heat 
treating, brazing, sintering and chemical reactions to 
use in atomic hydrogen welding. There are few uses 
of cylinder hydrogen to which cracked ammonia can- 
not be applied satisfactorily, the latter being purer and 
in most instances considerably cheaper than cylinder 
hydrogen. Also, by controlled combustion of disso- 
ciated ammonia gas with air, relatively pure nitrogen 
can be produced at a substantial saving, as compared 
to cylinder nitrogen. 

Ammonia, on heating to temperatures above 900 F, 
tends to dissociate into its component gases, nitrogen 
and hydrogen. At 1200 F, in the presence of an active 
catalyst, it dissociates completely. With higher disso- 
ciation temperatures of 1600 to 1800 F and in the 
presence of a catalyst, dissociation is more rapid yield- 
ing a gas consisting of 75% Hz and 25% Ne by vol- 
ume and containing usually less than 0.1% residual 
free ammonia. 

One pound of ammonia is equivalent to approxi- 
mately 2214 cu. ft. of ammonia gas at room tempera- 
ture and atmospheric pressure. On dissociation, am- 
monia gas doubles in volume since two volumes of 
ammonia dissociate to yield four volumes of the 
dissociated product, consisting of three volumes of 
hydrogen and one of nitrogen. This is expressed by 
the following chemical equation: 2NHs—>N2+3H2. 
Thus 1 lb. of ammonia yields approximately 45 cu. ft. 
of dissociated ammonia gas. 


fs a FOR DISSOCIATING or cracking anhy- 


Economics and Advantages 


The cost of dissociated ammonia from cylinder am- 
monia, including the ammonia cost which averages 
approximately 1414¢ per lb. depending upon the 
locality, and including the electrical power, mainten- 
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ance and amortization charges, is usually less than 
$3.50 per 1000 cu. ft. Where annual requirements 
are over two or three million cubic feet of the gas, 
the use of tank car anhydrous ammonia becomes 
feasible, which with the present price of tank car 
ammonia of about 4¢ per Ib. delivered (depending 
upon the distance from the producing point) reduces 
the cost to approximately $1.10 per 1000 cu. ft., in- 
cluding the fixed charges. As compared to these costs, 
cylinder hydrogen varies but is often in the range of 
$7.50 to $12.50 per 1000 cu. ft., depending upon the 
locality and quantity consumed. 

In addition to this apparent cost advantage, one 
150-lb. cylinder of ammonia yields 6750 cu. ft. of the 
dissociated gas, 75% He and 25% Nz; therefore in 
many applications one cylinder of ammonia produces 
as much gas as 35 cylinders of hydrogen. Thus the 
cylinder handling expense is less, and with the present 
cylinder situation, ammonia is more readily available 
than hydrogen. 

Dissociated ammonia has certain other advantages 
over bottled hydrogen that are not often considered. 
Ammonia gas itself is usually not considered an ex- 
plosion hazard since under practical conditions the 
combustion of ammonia is slow and weak*:* and for 
this reason it is classified as a non-inflammable gas by 
the Bureau of Explosives. On the other hand, the 
calculated limits of inflammability of dissociated am- 
monia in air at room temperature and atmospheric 
pressure are 5.6% to 76.8%* as compared to the 
limits for hydrogen of 4.1% to 74%*. Thus, there is 
no practical difference in the limits of inflammability 
of the two gases. 

However, the fact that ammonia is not dissociated 
until it is reduced in pressure to approximately 10-lb. 
gage and is therefore more easily handled and con- 
trolled than bottled hydrogen which leaves the cylin- 
der at a maximum of 2000 lb. pressure, makes disso- 
ciated ammonia the safer gas to handle in the plant. 
The lower pressure of dissociated ammonia likewise 
simplifies the flow controls and safety devices neces- 
sary. A further advantage of dissociated ammonia is 
the fact that its density is more than four times that 
of hydrogen. This point is significant for its use as 








an atmosphere in that lower pressures are required 
to overcome the partial pressure of oxygen and mois- 
ture from the outside air. 


Ammonia Dissociation Equipment 


Ammonia dissociators are available from five or six 
of the larger furnace manufacturers in sizes varying 
from 25 cu. ft. per hr. maximum capacity to as large 
as 3,000 cu. ft. per hr. They consist of a cylindrical 
refractory lined and insulated chamber containing 
automatically controlled heating elements which sur- 
round a heat resistant alloy tube or chamber contain- 
ing the catalyst through which the ammonia gas is 
passed. Fig. 1 shows a typical dissociator flow dia- 
gram. For dissociators of 250 cu. ft. per hr. capacity 
or over, liquid ammonia is piped from the ammonia 
cylinder or the storage tank through a vaporizer in 
which the liquid is vaporized by the sensible heat 
from the hot dissociated gases leaving the dissociator. 

Small dissociators having a maximum rated capacity 
of under 250 cu. ft. per hr. usually are not equipped 
with the vaporizer (heat interchanger) but simply 
withdraw ammonia gas direct from the cylinder. The 
ammonia gas from the vaporizer, or, in the case of the 
small dissociator the gas from the ammonia cylinder, 
passes through a pressure expansion valve which re- 
duces the pressure to around 10-lb. gage, the usual 
operating pressure of the dissociator. At the reduced 
pressure the ammonia passes through the dissociator 
and is cracked into its component gases, 75% He and 
25% No, the volume doubling in the process. The hot 
dissociated gases then pass through the vaporizer 
where they are cooled by the boiling liquid ammonia 
going into the heat interchanger or vaporizer and the 
cooled dissociated gas is piped through a metering 
device of the usual type. Precautions are taken in the 
construction of the vaporizer to preclude the possi- 
bility of its operating at a lower temperature than the 
ammonia source, which would result in flooding the 
vaporizer with liquid ammonia. 





In the case of smaller dissociators (under 250 cu. 
ft. per hr. capacity) the dissociated gas leaving the 
catalyst chamber loses its sensible heat through the 
walls of the pipe carrying the cracked gas to the flow 
meter. From the flow meter the dissociated ammonia 
may pass through a pressure reducer to control the 
line pressure and on to the consuming equipment. 
Dissociators are equipped with pressure relief valves, 
temperature control instruments and usually electric- 
ally controlled shut off valves to shut off the ammonia 
supply to the dissociator in case of a power failure. 
An ammonia dissociator will produce any quantity 
of gas on demand up to the maximum for which it is 
rated. Fig. 2 pictures a typical dissociator. 

Ammonia dissociators require a minimum of main- 
tenance. The temperature control instrument should 
be checked periodically and the catalyst chamber 
usually has to be replaced every one to three years. 
This is required because the catalyst tends to disinte- 
grate, causing the pressure differential across the 
dissociating chamber to increase. Simple means are 
provided for disconnecting the catalyst chamber so 
that it is readily removed and replaced. The heat inter- 
changer or vaporizer, if included with the installation, 
should be drained once approximately every 5000 to 
10,000 Ib. of ammonia put through the unit to remove 
from the vaporizer any traces of oil that tend to 
collect from oily screwed fittings, valve stems and 
so forth. Other than this, if cylinder ammonia is used 
it is only necessary to replace the empty cylinders 
with full cylinders. 

For dissociators equipped with heat interchangers 
the ammonia cylinders are so placed that liquid am- 
monia is withdrawn and two cylinders of ammonia 
are connected as shown in Fig. 1, one cylinder in use 
and the other as a standby. For supplying ammonia 
gas to dissociators not equipped with heat interchang- 
ers, one cylinder, placed horizontally to withdraw gas, 
should be connected for every 100 cu. ft. per hr. of 
dissociated ammonia required or two cylinders stand- 
ing vertically should be connected for every 100 cu. 


Fig. 1. Flow diagram of a typical ammonia dissociator. 
(Courtesy: General Electric Co.) 
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Fig. 2. A 500 cu. ft. per hr. ammonia dissociator. 
(Courtesy: Westinghouse Electric Corp.) 


ft. of dissociated ammonia being consumed*:*. Also 
it is the usual practice to have a duplicate bank of 
cylinders connected to the equipment as standbys. 

For experimental work, ammonia dissociators can 
often be made up from equipment available in most 
laboratories. An ordinary combustion tube furnace 
may be used as the dissociator by packing the tube 
with a suitable catalyst. Any steel or nitrideable metal 
having a high surface area such as steel or molyb- 
denum turnings, or steel wool, may be employed. 
Good results have also been obtained by coating a 
coarse grained ceramic material, such as three or four 
mesh aluminum oxide with a nickel salt (nickel for- 
mate for example) and using this material as the 
catalyst. The combustion tube containing the catalyst 
should be maintained at a temperature of from 1700 
to 2000 F and the ammonia passed through the tube 
by controlling the ammonia flow with a needle valve. 
With such a set-up satisfactory dissociation can be 
obtained and the unit will have sufficient capacity for 
most laboratory work. 

Dissociated ammonia will normally contain under 
0.1% of residual ammonia gas. For most applications 
this is not detrimental but on those where it is found 
harmful the last trace of ammonia can be removed 
by passing the dissociated gas through an activated 
alumina dryer. Activated alumina will absorb up to 
approximately 4% of its weight of ammonia gas. 
The dryness of anhydrous ammonia results in a disso- 
ciated product having a dew point of the order of 
-60 F with only an infinitesimally small amount of 
carbon gases present and uncombined oxygen content 
nil. For most applications, equipment for removing 
moisture is not required. 
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As a Source of Nitrogen 


For applications requiring atmospheres containing 
less than 75% Hae, dissociated ammonia burners are 
available from several of the major furnace manufac- 
turers for controlled combustion of dissociated am- 
monia with air. These burners will produce a gas 
containing any desired quantity of hydrogen from 
1% up to 75% with the remainder nitrogen. The gas 
may be passed through drying equipment to give any 
desired dew point. The inflammability as well as the 
cost of the gas as compared to dissociated ammonia 
are thus reduced. A unit of 1,000 cu. ft. of dissociated 
ammonia burned completely with air (air to disso- 
ciated ammonia ratio of 1.75 to 1) yields approxi- 
mately 1650 cu. ft. of gas containing 999% No» and 
1% Ho. 

Thus one 150-lb. cylinder of ammonia will produce 
approximately 11,100 cu. ft. of nitrogen or the equiva- 
lent of approximately 55 nitrogen cylinders. The cost 
of this gas is usually less than $2.15 per 1000 cu. ft., 
based on the cost of cylinder ammonia and approxi- 
mately 65¢ per thousand, based on the price of am- 
monia in tank cars. As compared to this the cost of 
nitrogen in cylinders is approximately $10 per 
thousand, depending on the locality and the quantities 
consumed. 

The dissociated ammonia burner itself consists of 
metering equipment for feeding controlled volumes 
of dissociated ammonia and air into the combustion 
chamber. Precautions are taken in the chamber design 
to see that the resulting gas is free from oxygen. The 
moisture formed as a product of combustion is re- 
moved by water-cooled condenser and further dried 
by passing through a suitable dryer such as activated 
alumina. If the gases are to be used as a heat-treating 
atmosphere, further savings have been accomplished 
in one or two installations by re-cycling the exhaust 
gases from the furnace chamber and passing the re- 
cycled gases with fresh dissociated ammonia through 
the burner to convert any oxygen in the re-cycled gas 
to moisture. 


Uses 


In most applications where hydrogen is or can be 
employed, the presence of nitrogen is not detrimental. 
Molecular nitrogen is generally inert as is evidenced 
by the fact that it is present in most controlled atmos- 
pheres. Due to the fact that it is inert, nitrogen in 
many cases simply acts as a diluent and usually acts 
favorably in this role by virtue of the greater density 
resulting from its presence. 

One of the largest uses of dissociated ammonia in 
the past has been in the bright heat treating of metals. 
It has been applied successfully as an annealing atmos- 
phere on high carbon steel and on high silicon sheet 
in bell, tube and muffle type furnaces. Dissociated 
ammonid is generally recognized as being the best 
atmosphere for bright annealing of stainless steels, 
both straight chromium and nickel-chromium types. 
It has likewise been successfully employed for bright 
annealing nickel and high nickel alloy. Fig. 3 shows 
a typical installation of a tube furnace using disso- 
ciated ammonia as a protective atmosphere for anneal- 
ing nickel and non-ferrous alloy tubing. 

In the annealing of copper and copper alloys burned 
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Fig. 3. A continuous bright annealing furnace for 

nickel and silicon bronze tubing. Note the 100 C.F.H. 

ammonia dissociator which produces protective fur- 

nace atmosphere. (Courtesy: The Drever Co. and 
The Precision Tube Co.) 


dissociated ammonia (99% No-1% He) has been 
employed. Dissociated ammonia has been used on 
oxygen free copper, although copper containing oxy- 
gen is embrittled by the high percentage of hydrogen 
in dissociated ammonia. 

For certain applications, such as in annealing fine 
drawn beryllium-copper wire where even a slight sur- 
face film is objectionable, there have been indications 
that traces of residual ammonia in the dissociated gas 
would produce a slight surface film on copper alloy. 
For most applications these traces are so small as ro 
be unnoticeable but where it is found to be detri- 
mental, the last traces of free ammonia can be removed 
from the dissociated gas by passing it through an 
activated alumina dryer. 

Because of the nitrogen content of dissociated am- 
monia it has been reported that this gas cannot be 
applied as a heat-treating atmosphere on alloys con- 
taining small quantities of titanium or columbium, 
such as titanium or columbium stabilized stainless 
steels. Apparently the molecular nitrogen in disso- 
ciated ammonia reacts with these elements to form 
nitrides which reduces the alloy’s corrosion resistance. 
For the same reason (formation of nitrides) it has 
been reported that dissociated ammonia cannot be 
used as a protective atmosphere for pure molybdenum 
at temperatures above 1800 F. 

Dissociated ammonia can and has been used as a 
brazing atmosphere for a variety of brazing applica- 
tions. It is especially suited for brazing on stainless 
steel. For many brazing operations, partially combusted 
dissociated ammonia may be applied to give a reduc- 
ing atmosphere with a controlled hydrogen content. 

A number of atomic hydrogen welding installations 
have been set up to use dissociated ammonia as a 
source of hydrogen. In this operation the flow of 
dissociated ammonia over the welding arc must be 
increased by about one-third as compared to hydrogen 
so that an equivalent amount of hydrogen is passed 
over the arc. In changing over from hydrogen to dis- 
sociated ammonia in the atomic hydrogen welding 
process, certain minor adjustments must be made in 
the welding head but these adjustments are relatively 
simple and in most instances dissociated ammonia 
has been successfully applied in this field. 





For welding and heating applications other than 
atomic hydrogen welding, it has been found that the 
nitrogen present in dissociated ammonia results in a 
flame temperature lower than that of straight hydro- 
gen*. With this in mind it is apparent that dissociated 
ammonia cannot readily replace hydrogen in flame 
and welding application where the maximum tempera- 
ture of the hydrogen flame is required. For glass blow- 
ing and oxy-hydrogen welding applications when the 
flame temperature of dissociated ammonia is satisfac- 
tory, approximately one-third more dissociated am- 
monia by volume must be passed to give the equivalent 
of hydrogen due to the fact that the dissociated 
ammonia is only three-fourths hydrogen. 

There is considerable interest in the use of disso- 
ciated ammonia as a reducing atmosphere in the 
production of metal powders from the oxide. Cracked 
ammonia is also employed as a sintering atmosphere 
in the production of parts from metal powders. In 
this field, parts containing appreciable percentages of 
those metals having a tendency to form impervious 
oxides are often sintered in dissociated ammonia, the 
purity of the gas and especially its low moisture and 
oxygen content resulting in increased tensile strength 
of the sintered parts. Also, dissociated ammonia is 
being used as a sintering atmosphere for units requir- 
ing certain electrical properties where hydrogen has 
been found to be less suitable because of its impurities. 

Other applications for cracked ammonia include its 
use as a source of hydrogen for the sodium hydride 
descaling process for stainless steels, as a reducing 
atmosphere for chemical reactions, as an atmosphere 
for de-gasifying certain metallic parts for electron 
tubes, and as a source of hydrogen for special applica- 
tions in the petroleum refining field. 

Dissociated ammonia has now been in commercial 
use for over 13 yr. During this period there has been 
considerable growth in its applications and dissociated 
ammonia is now finding a wide variety of uses. In 
view of the tendencies toward better protective and 
reducing atmospheres, especially in the field of powder 
metallurgy, and with the present shortage of cylinder 
hydrogen in mind, it is believed that the future will 
see an even greater expansion in the application of 
dissociated ammonia. 
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Beryllium-Copper— 





Some Processing Characteristics 


by GEORGE H. SLAGLE 


publishers of magazines and newspapers have 
periodically featured beryllium and its alloys 
under such headings as the “Wonder Metal” or “Magic 
Metal” etc. An insurance company featured a full page 
advertisement in Life predicting a plane carrying 300 
passengers at 300 miles per hour constructed entirely 
of alloys of beryllium. Trade and technical magazines 
carried many chapters on beryllium-copper telling of 
its physical properties and uses. In August, 1944, a 
Philadelphia paper carried a story that the secrecy 
and mystery of a beryllium plant could now be told. 
Out of all this “ballyhoo” the average engineer and 
production man could glean little concrete informa- 
tion as to the proper method to handle beryllium- 
copper, nor of its physical properties in various tem- 
pers. Many of our largest manufacturers have re- 
marked, “Imagine a company of our size not being 
able to find out anything about beryllium-copper.” 
While all this has been going on, several industrious 
and sincere manufacturers and engineers have been 
constantly striving to improve this alloy, until it now 
has reached a stage where it is reliably uniform and 
the material and parts made from it are consistently 
good. 


F SINCE ITS INCEPTION in the United States, 


Forming and Fabrication 


The fabrication of beryllium-copper is no more 
difficult than other non-ferrous alloys. In the writer's 
experience heat treating at 600 F for 2 to 24 hr. ina 
standard furnace after forming will produce maximum 
properties. The physical properties of cold rolled 
beryllium-copper of special grade A.S.T.M. analysis 
from the annealed state to spring hardness will show 
very little variation in the ultimate results after pre- 
cipitation treatment, regardless of the amount of cold 
work in the alloy. This makes beryllium-copper far 
superior from a critical calibration angle to other 


metals; i.e., beryllium-copper for deep drawing or for’ 


flat springs yields almost the same physicals after the 
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President, Slagle Beryllium Company, Upper Darby, Pa. 


precipitation treatment, regardless of the fabrication 
temper. 

Beryllium-copper has remarkable properties for a 
high-copper alloy. These properties are stabilized and 
enhanced (hardness, electrical conductivity and fa- 
tigue limit improved) by this low temperature 
precipitation treatment after fabrication, giving it 
“dual form”; either form is used with excellent results 
in spring applications and diaphragms. 

A recent trend by many engineers is to use beryl- 
lium-copper in its cold worked condition. Although 
it is superior to other bronzes in this respect, the real 
value of the alloy is missed, that is, its conductivity, 
stability and long fatigue life. However, it is superior 
in the cold-worked condition to other bronzes and 
brass in that it does not have to be so severely cold- 
worked (cold-working to excess sets up detrimental 
stresses and internal fractures) in order to reach 
spring tempers; i.e., to reach Rockwell B 95 or over 
a cold reduction of from 60 to 69% must be effected 
in Grade A phosphor bronze while in beryllium- 
copper a reduction of not over 35% is all that is 
necessary to reach approximately Rockwell B 100. 
This material is still very ductile and has sufficient 
strength for average forming even with the grain. 
Therefore, its life cycle is excellent. We still believe 
it should receive a full precipitation treatment since 
this enhances and stabilizes the desirable properties. 


Pressworking 


The pressworking or forming of beryllium-copper 
(“special grade”) presents no problems and in many 
cases a change-over from steel to beryllium-copper has 
been accomplished by simply replacing the alloy with 
no change in die setup. As in all presswork, the failure 
of adie to perform properly means not only that the 
material may be at fault but also that the die has 
contributed to the failure to a great degree through 
improper setting or sharpness. 

One instance was found where a change over to 
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This shows an unusual application for beryllium-cop- 

per. This clip was originally made of spring steel but 

failed in the assembly. Beryllium-copper was then 

used and no record of failure has yet been reported. 
(Courtesy: Sonotone Corp.) 


beryllium-copper was made and the customer com- 
plained of the “clover leaf” effect of the draw; in 
‘ checking it was found that the hold-down pressure 
was not increased to compensate for the high tensile 
rating of beryllium-copper. Other complaints were 
corrected by a change in the lubricants. When chang- 
ing-over to beryllium-copper from another alloy it is 
always best to consult an authority on this alloy as he 
can probably save many a costly investigation due to 
a change in gage or procedure as has very often 
happened. 

After fabrication it is always best to degrease the 
part before heat treating, par*icularly in procedures 
where redrawing is necessary and an anneal must be 
made again. Competent engineers should be consulted 
as to the proper temperature and method of quench 
and the type of reagents for pickling. For novices 
these can be very difficult and costly experiments. 
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Brazing 


Many fabricators have encountered difficulty with 
the alloy by trying to silver braze after fabrication and 
before heat treating. At the mill the final solution 
treatments prepare the alloy so that in heat treating 
the precipitants will be thrown out in a fine dispersion 
along the grain boundaries and throughout the slip 
system, provided no other heat is applied. 

Should other heat be applied locally, the area sepa- 
rating the cold and hot sections will have precipitated 
in varying degrees, producing a grain boundary pre- 
cipitation, which is very detrimental. The part will 
subsequently not respond to further heat treatment. 
Soft soldering is therefore recommended where it can 
be used. If silver or other brazing be required it should 
be done so that the entire piece is subjected to the 
brazing temperature followed by an immediate water 
quench. 

Fortunately beryllium-copper can be solution an- 
nealed at the same temperature as that required to 
silver braze (1400 F). Some very interesting work is 
now being done with induction units to overcome this 
condition. 


Structural Features 


Table I will show how this material fills the gap 
between ferrous and non-ferrous alloys in some cases 
showing the physical properties of both, ie, high 
tensile strength and good conductivity. 


Table I. Typical Properties of Some Spring Materials 























| : | Beryllium- 
Property Phos- | Beryllium- Copper Spring 
phor Copper Heat Steel 
Bronze er Treated 

Rockwell 

Hardness | B 100 B 100 C42 C50 
Conductivity | 18% 18% 26% Poor 
Magnetism None None None High 
Tensile 

Strength, 

p.s.i. 90,000 90,000 200,000 250,000 








For best forming properties and to attain maximum 
properties after heat treatment, the grain size should 
not exceed 0.060 mm. or go below 0.010 mm. The 
solubility of the alpha matrix for beryllium is about 
1.9%. Therefore, the beryllium analysis should not 
exceed 2.0%, for if it does the beta phase content 
will be too high. Should the solution treatment be 
correct precipitation will be finely dispersed through- 
out the structure. Physicals in the material will be 
constantly uniform and will reach maximum proper- 
ties after each heat treatment with a minimum amount 
of distortion. 

All the beryllium-copper alloys produced have an 
element added (cobalt or nickel) to inhibit grain 
growth and duplexing of the grains. The function of 
these added elements is a desirable one; however, the 
percentage must be held very close or the alloy may 
be difficult to blank and form. 


METALS AND ALLOYS 





XU 


Plating and Finishing 


Many fabricators have had difficulty in maintaining 
proper die sharpness (Owing to the abrasion proper- 
ties of the alloy ), especially on progressive and multi- 
slide operations. The problem was solved by electro- 
plating a few ten-thousandths of an inch of cadmium 
on the strip. Die wear immediately decreased and 
gave no more trouble than ordinary alloys. 

However, cadmium is not good for beryllium-cop- 
per, since it diffuses into the alloy at elevated tempera- 
tures. Since many of the fabricators are heat treating 
the fabricated part without first removing the plate, 
embrittlement and loss of physicals result. 

The recent development by Hanson-Van Winkle- 
Munning of a bright alloy plate has proven very help- 
ful. This plate does not affect the metal during heat 
treatment by diffusing into the alloy. An increase in 
the electrical conductivity was also noted. This alloy 
plate is also a protective coating against oxidation dur- 
ing heat treatment. It may be soldered or plated with- 
out using a strong pickling agent as it stays clean and 
bright throughout the precipitation treatment cycle. 

Pickling of beryllium-copper has advanced far 
enough to say that the metal is now free of all impreg- 
nated oxides (i.e. those that have been either rolled 
in the surface during the hot rolling or formed during 
the subsequent anneals). It can now be processed in 
all types of blanking and forming machines with a 
die wear comparable to any other alloy, ferrous or 
non-ferrous. 

For applications where high wear resisting proper- 
ties are required we believe it is best to let a coating 
of oxide form on the fabricated part. This oxide has 





both high wear-resistance and corrosion-resistance 

There has been much discussion about hydrogen 
embrittlement, although beryllium-copper anneals and 
hardens well in a dry hydrogen atmosphere and all 
manufacturers clean it in concentrated acid without 
detrimental results. However, if moisture is present 
at elevated temperatures it will cause intergranular 
corrosion. 


Manufacturing to Specifications 


Best results in average forming have been reached 
through the use of the following grain size standards; 
starting with soft annealed material. 





Thickness, in. Best Grain Size, m.m. 





0.010 to 0.015 
0.012 to 0.017 
0.015 to 0.020 
0.018 to 0.023 
0.023 to 0.025 
0.022 to 0.027 
0.024 to 0.029 
0.026 to 0.031 


0.002 to 0.004 
0.004 to 0.006 
0.006 to 0.008 
0.008 to 0.012 
0.012 to 0.016 , 
0.016 to 0.020 
0.020 to 0.025 
0.025 to 0.030 














Tensile strengths have been attained that are 10,000 
to 15,000 p.s.i. above the standard A.S.T.M. specifica- 
tions for beryllium-copper, special grade, and after the 
precipitation treatment a minimum amount of distor- 
tion occurred. 

The present specifications on the Rockwell hardness 
readings in direct ratio with the Brown and Sharpe 
scale reductions of “number hards” is very broad and 
overlapping and does not conform to the actual phy- 








The beryllium-copper diaphragm 0.0035 in. thick was backed by the spring steel finger spring 0.018 in. thick. 
A test was made for 500 hr., the diaphragm pulsating 275,000,000 times. The diaphragm was still in perfect 
condition and the steel support spring was utterly fatigued. (Courtesy: AC Spark Plug Div., General Motors Corp.) 
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sicals of “special grade beryllium-copper” when rolled 
on Brown and Sharpe schedules. Owing to the lack 
of data available a record was kept of buyers requests 
for both Brown and Sharpe “numbers hard” and the 
Rockwell hardness written in the same order. In al- 
most every instance a discrepancy occurs either in a 
carry-over from phosphor bronze purchasing data 
or the use of Brown and Sharpe “numbers hard” with 
a minimum and maximum Rockwell as per A.S.T.M. 
B120-41T specification. In some cases a tensile 
strength was specified in addition and it was impos- 
sible to correlate the three physicals because the 
available data for mill processing just do not jibe with 
the actual physical properties that are attainable. 

The following data are taken from actual mill 
records of rolling practice and corresponding physicals 
obtained in finished beryllium-copper strip: 














| Tensile, Tensile, 
Rockwell | Cold Rolled | Heat Treated 
Temper Hardness | D.54. p.5.4. 

Dead Soft B45 - B55 55,000 | 180,000 
Soft B52 - B62 60,000 185,000 
1 B&S No. Hard | B62 - B72 70,000 | 190,000 
2 B&S Nos. Hard | B72 - B82 80,000 | 195,000 
3 B&S Nos. Hard | B82-B92 | 90,000 | 200,000 
4 B&S Nos. Hard | B92-B100} 100,000 200,000 








The above permits no overlapping of the hardness 
readings and definitely defines the rolling reduction 
so that the fabricator can rely upon any shipment 
being within reasonable Rockwell hardness and 
tensile strength ranges. Thus he can be assured that 
once a specification for that particular part is written 
the material received will always be uniform with 
respect to its predecessors. This has been one of the 
predominating factors in creating a distrust of the 
alloy throughout the industry. 

There is no specification for 4 B&S numbers hard 
but the use of this temper is on the increase and 
should be written in where required. It is not neces- 
sary to order a spring temper over 4 B&S numbers 
hard as this would be about the elastic limit of 
beryllium-copper, and any additional cold work would 
only set up undue stresses in the alloy, which would 
be evident when the precipitation treatment is com- 
pleted. It would also affect the ultimate service life 
severely. 


Inspection Practice 


Much work needs to be done on the methods and 
type of loads used in the penetration type hardness 
testing of beryllium-copper and other alloy strip. The 
scales now in use by our mill are: 








Sizes, in. Cold Worked | Heat Treated 
0.004 to 0.012 15T 15N 
0.012 to 0.020 | 30T 30N 
0.020 to 0.040 | 45T 45N 








In the light gages, samples are submitted to the 
customer after being tested at the mill and specimens 
are marked with their hardness. After the customer 
compares them with his machines the discrepancies 
in the machine are noted and in most cases the 
difficulty is overcome. 

There are of course special and highly useful pene- 
tration type testing machines on the market for thin 
gage material but since only the larger corporations 
generally have them yet, the practice outlined above 
has considerable practical applicability. 

Below 0.004 in. a test is made after heat treating 
by bending the specimen hairpin style and then 
squeezing the top of the bend together; fully heat 
treated material will snap or fracture if the precipita- 
tion is complete. This is the same simple test as that 
used for hack saw blade steel and has been found 
satisfactory. 

Many users have approved the testing of this gage 
strip by laminating them. In our opinion this is 
highly hazardous as the reading will be inconsistent 
due to the “give” of the strips when piled one on the 
other. 


Applications 


Beryllium-copper has excellent characteristics for 
many electrical spring applications since it serves as a 
current carrying agent as well as a nicely balanced 
spring. It is superior to the other bronzes in that 
calibration is required on about one in every hundred 
units. Its non-magnetic and corrosion resistant prop- 
erties make it exceedingly beneficial where it would 
be impossible to use steel. 

The user of beryllium-copper, special grade, can 
feel assured he is no longer purchasing a “metallur- 
gical headache,” as it is our belief and assurance that 
this material need only to be blanked and formed, and 
then heat treated for 242 hr. at 600 F to reach the 
ultimate physicals and quality desired. 

Some of the fabricated articles processed from 
beryllium-copper strip are: 


washers 

cutout switches 

current carrying springs 
diaphragms 

bellows 

gripping clips 

contact springs 

micro switches 

bezel springs for instruments 
ignition rotor springs 
pen points 

pen and pencil clips 


clock bearings 
clock balance wheels 
clock springs 
speedometer jewel cups 
tension springs 
compression springs 
detent washers 
radio socket contacts 
push and pull plugs 
camera shutters 
camera springs 
proppet valves 
For pressure applications beryllium-copper is ideal 
as its life is virtually unlimited. Here again calibration 
is Cut to a minimum and sensitivity is unusually good. 
In the post war period when automatic control of 
many processes and products will be done by pressure-, 
temperature- or electronically-actuated devices, beryl- 
lium-copper will come into its rightful place as an 
ideal product for the quality-conscious engineer, de- 
spite unfortunate publicity which has heralded and 
retarded its coming. 
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Pouring steel anchor castings at the Columbia Steel Co. foundry. 


Continuous Production of Steel Castin 


by GERALD ELDRIDGE STEDMAN 


N 1910, A SMALL STEEL FOUNDRY at Pittsburg, 
Calif., started producing steel castings. Expanding 
and improving, Columbia Steel Co. now has three 

modern steel foundries in California; two of its own, 
the other a new DPC foundry covering 43 acres 
close to its extensive Pittsburg Works which it built 
for and is operating under lease from the government. 
In 1930, Columbia Steel Co. became a U. S. Steel 
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Corp. subsidiary, and its integrated facilities have 
continued since to expand. It has coal and iron facil- 
ities in Utah, blast furnace at Provo, Utah, and steel 
mills at both Pittsburg and Torrance, Calif., excel- 
lently located to serve the San Francisco and Los 
Angeles industrial areas. Under the able executive 
direction of its president, W. A. Ross, the Pittsburg 
Works has quite recently undergone extensive im- 








































Venting a core to relieve moisture when drying the 
green sand molds. 


provements. The facilities now comprise two steel 
foundries, open hearth and electric furnaces, rolling 
mills, rod mill, sheet mill, wire and nail mills and a 
wire rope mill. Columbia Steel also built the huge 
new DPC Geneva Steel plant in Utah for the govern- 
ment. Its diversity of steel production is quite unusual. 

The purpose of this article is to detail some of the 
foundry practices of the Pittsburg Works, partic- 
ularly of the new DPC unit. The description is based 
upon a two-day visit at Pittsburg, my observation be- 
ing made under the guidance of Grover M. Hoff, 
general foundry superintendent; C. M. Straub, super- 
intendent of Foundry No. 1 (the older Columbia 
foundry); Joseph Zelenka, superintendent of No. 2 
foundry, and C. H. Rowsing, foundry metallurgist. 
These two foundries operate continuously, turning out 
castings ranging in size from one to one hundred 
thousand Ibs., differing in chemical analyses and phy- 
sical properties. The old foundry practice rests upon 
more than a quarter-century of skill and wisdom in 
producing heavy castings for railroad, mining, hydro- 
electric, sugar, marine and bridge construction in 
almost limitless array. The new foundry specializes 
in steel castings for the Navy, Maritime and Ordnance. 
The varied types of castings which can be produced 
cover a range of many grades of steel, such as plain 
carbon, nickel chrome, high carbon chrome, straight 
nickel, high carbon, high carbon chrome molybdenum, 
manganese molybdenum and nickel manganese steel. 


Plant Layout 


The new 43-acre foundry is entirely self-contained. 
It has a completely equipped chemical and physical 
laboratory building, machine shop (equipped for 
electric and pipe fitting as well), a huge pattern shop 
and storage (450 ft. long by 60 ft.). 

Water supply is received by 12 in. line from the 
aqueduct of the Contra Costa Canal, which is part 










of the Central Valley Project. The foundry has a 
225,000 gal. overhead water storage and a 200,000 
gal. ground standby with a 30 ft. by 70 ft. by 10 fe. 
reservoir. A dry-oxygen system receives in bulk and 
evaporates into tanks. This is housed in a separate 
building. 

The layout includes a pumping plant and an acet- 
ylene building with a 300 cu. ft. acetylene plant. 
Other buildings include lunch room, store room for 
all material supplies, a radiography building for 
gamma ray exploration of new castings. 

The nature of its steel castings are such as stern 
frames and other hull castings for tankers, transports 
and plane carriers, cargo boats of the C2, 3 and 4 
types (Liberty and Victory), rudder posts and struts 
for destroyers, anchors from 150 Ib. Danforth type up 
to 30,000 lb. Navy stockless mooring anchors. The 
foundry is capable of producing castings up to 50 
tons, capacities being controlled only by metal and 
crane capacities. Eighteen overhead cranes service the 
layout in sizes from 10 tons to 50 tons capacity. 

There is straight line flow from pattern shop to 
foundry, the entire plant layout being as efficient as 
any I have seen in my country-wide observations. 

The molding and core making bay is 160 ft. by 
750 ft. long, molding being in the left and coring 
activities in the right wings. The baking ovens are 
at the main bay center. There is a 90 ft. by 750 fe. 
casting bay which includes 16 pits for molding, space 
for green sand molding and reclamation facilities at 
each end. A considerable area is reserved for stan- 
dard flask molding. The two open hearths and elec- 


Measuring and checking the dry mold for contra 
propeller casting. 
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The ending of a pouring of a heat of steel from one 
of the 25-ton open-hearth furnaces at the new foundry. 





tric furnace are back of the baking ovens at bay 
center. A schematic diagram of foundry layout is 
shown herein. 

The castings flow to shake-out, cleaning and finish 
in two 60 ft. by 500 ft. “L” bays at each end of the 
main bays. These have lean-to additions, 40 ft. by 
500 ft. These bays house annealing furnaces, sand 
blast and Wheelabrator facilities, stationary and 
swing grinders. 

Material receiving and outgoing shipping is serviced 
by standard inplant trackage accommodated by 25-ton 
locomotives—spurs connecting with track scales at 
the end of each finish bay, the connection being with 
the main Santa Fe line. One of the finish bays has a 
200 ton hydraulic press for straightening castings and 
a 600,000 Ib. Olsen anchor testing machine for proof 
testing. 

The incoming raw material to Foundry No. 2 is 
stored in a 90 ft. by 500 ft. charging yard, the scrap, 
pig, dolomite, lime and magnesite being serviced by 
10 tone transverse cranes to the charging floor. The 
charging buggies of the open hearth furnaces are on 
a 20 ft. elevated platform above the yard and at the 
open hearth floor level. Materials are largely handled 
by magnet to the tracked charging cars and boxes, 
being serviced by a 10-ton electric locomotive after 
the charge leaves the scale at the charging platform. 





Melting 


Melting facilities consist of two 30-ton open hearth 
furnaces and one 10-ton electric unit. The open 
hearth furnaces are end-fired, three-door furnaces us- 
ing gas-oil combination firing with a cycle of six 
hours for the 30-ton heat. They are tapped at 2890 
to 2900 F and the molten steel is poured direct from 





the tapping ladle into molds, the ladle being serviced 
by a 50-ton crane. The charging machine is a 5-ton 
unit. The 10-ton electric furnace is of the hooded, 
top charge, basic type. The charging boxes for this 
furnace have orange peel type bottoms and drop the 
entire charge at one time. 

The open hearth and electric furnaces can be 
scheduled for simultaneous tapping. The average 
number of heats before major repairs on the open 
hearth furnaces is 400, minor repairs usually being 
necessary after 200 heats. The combination firing 
uses from 18 to 20% oil and natural gas of 1035 
B.t.u. Automatic reversal of firing is each 10 to 12 
min. The furnaces are characterized by deep chetker 
chambers that are unusually efficient, accomplish fast 
melts, controlled tonnage per hour and low main- 
tenance. 


Molding Practice 


The molding practice of the foundry is quite stan- 
dard, with the exception of the extensive use of Sand- 
slingers which are used for both pit and flask molding. 
Three of these are maintained on standard railroad 
tracks running over the molding floors. They have 
50-ton per hr. capacity, have a service reach of 21 
fr. radius, and are operated by women. They have 
flexible arms, the operators riding in saddles at the 
arm end, directly over the molds. The velocity of the 
sand slung by these machines is violent enough to 
cut a refractory brick. They eliminate all hand ram- 


Mold supports being burned off a relief valve body 
for water power installation. 















































Abrasive wheels, operated by swing grinders, finish the surface of large steel castings by removing 


surface imperfections. These men are working on a rudder frame for a “C 


ming, except under the pattern in the pit or to install 
heads on the cope. The molding cost of the Sand- 
slinger is much lower than manual methods. 

The molding pits are 14 ft. wide, 22 ft. long and 
8 ft. deep. The technique is to line up the pattern ir 
the pit with proper levels and insert the down-gate. 
Sprues are placed to the varied sections to equalize 
the temperature of the metal in casting and the mold- 
ing sand is then speed slung around this drag half. 
A parting (or joint) is made at the level and the cope 
half is then installed at this dividing line. Gaggers 
are installed to hold the sand in place and to facilitate 
the lifting of the top half of the mold. 

The cope half is then faced up with sand, heads 
are placed for the feeding of the fasting, sand slinging 
and ramming is accomplished and the cope is lifted 
off, the pattern removed from the drag half, the cope 
and drag sections are then finish nailed and given a 
silica wash coating. The cope and drag are then 
placed in the pit and portable drying stoves are placed 
on top. These are gas-fired at 1100 F and the cycle 
for this pit mold drying is 24 hours. 


” type of merchant ship. 


Below pit dimensions, all work is done by flask 
molding. This involves molds from 12 in. square 
by 6 in. high to flasks as large as 16 ft. square with 
4 ft. drag and 4 ft. cope or any multiple lengths 
thereof. There is caution as to length of cope and 
drag that might distort the mold. A rudder stock 
mold in L shape with a 6 ft. bottom, 22 ft. long with 
36 in. height was noticed on the floor. 

The cope is lifted off the drag after pit drying and 
cores are inserted. The cope is returned and tied 
down with binders. The mold is then fastened to the 
concrete pits with eye bolts and the mold is ready 
for pour. 

Columbia Steel mills its own core sands. The 
formulae are carefully developed from long expe- 
rience to break down easily in shake-out of such 
heavy castings. The practice is to use lighter centers 
with a mix that includes coke breeze or sawdust for 
proper collapsibility, faced with core sand of varied 
mixtures. A linseed binder with the sand is used in 
the lighter core sections to prevent castings from 
cracking. Reinforcing wires are rammed for rigidity 
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and to suspend the core on rods. These cores are fired 
at lower temperatures to prevent distortions or warp- 
ing. The core molds are nailed and silica washed 
similarly to cope and drag components. They are 
then placed on plates and run through the recircu- 
lating type gas-fired drying ovens in an 8 to 20 hr. 
cycle at 400 to 500 F. 

The pouring temperature at the pits is 2800 to 
2840 F. The practice is to pour the largest molds in 
the pits first. A 21% in. nozzle is used on heavy, 
2 in. on light castings. 


Annealing and Finishing 


After the pit molds are poured, they remain in the 


sand for 24 hours. The mold is then broken down 


> 


and the work goes to No. 1 (heavy) and No. 2 


(light) cleaning bays, controlled by annealing con- 
siderations. It comes to the roughening floor of either 
bay and is sand chiseled. Th 


heads are burned off by 
oxygen acetylene cutting torches. The casting is then 
ready for annealing. 

Eight annealing furnaces are maintained of the 
gas-fired, car type, the smallest being 12 ft. by 22 ft., 
and the largest 22 ft. by 36 ft. The annealing cycle 
is usually one hour per inch of section at temperature, 
low carbon castings being annealed at approximately 
1650 F. An example is 24 in. casting section annealed 
for 24 hours at this temperature. Castings are cooled 
in furnace below critical range and pulled around 700 
to 800 F. They are dead cold before sandblasting. 


stockless anchors, 
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A powerful X-ray unit is used to take x-ographs of 18 
different areas on this particular type of destroyer 


propeller shaft. 


weighing 30.000 lb. exch. 
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Six shot blast machines are maintained, smallest 
10 ft. by 12 ft. by 10 ft., largest 22 ft. by 36 ft. by 8 fr. 
These use nail whiskers in blasting, a by-product of 
the Columbia Works nail mills. This practice elimi- 
nates the hazard of silicosis. A 4 ft. by 6 ft. Wheel- 
abrator is also used on small work. 

Twelve swing grinders are used to remove excess 
metal from the castings and heads. These are high 
speed grinders using 24 in. diameter grinding wheels. 
Four 36 in. wheel stationary grinders are also main- 
tained. 

The castings then come to the chipping floor where 
fins are removed, defects are weld-repaired, all in ac- 
cordance with separate requirements of A.B.S. and 
Navy. 400 amp. equipment is standard. There seemed 
less than the normal repair work going on. By the 
way, thermit welding is used to join these huge 
stern frame castings together in the shipbuilding 
yards, 

The castings are then inspected both by Columbia 
Steel and the varied government agencies, such as 
A.B.S., Navy and Ordnance. The work is loaded under 
roof and shipped. Some castings, such as anchors, 
are painted. Castings are stamped with heat numbers, 
serial, weight and given shipping instructions. 


Sand Reclamation 


It is important to detail the unusual sand reclama- 
tion system found at this huge foundry. 

The backing sand is all reclaimed. Patterns are 
faced 100% with new sand. The sand reclaiming 
equipment includes six hoppers of 650-ton capacity 
each, any of them feeding into the final hopper from 
which the longest delivery by belt conveyor is 400 ft. 
The sand is dropped from this belt delivery into floor 
buckets and hoppers, or into the Sandslingers at the 
rate of 20-ton per speed slinger hopper. The sand is 
lifted by overhead crane to the Sandslinger hoppers. 

The spent molds from the shake-out machines are 
dropped through gratings and conveyed by under- 
ground belt, passing through lump breakers, magnetic 
separators, and a series of screens to eliminate dust 
and fines. This partially reclaimed sand comes to the 
hoppers mentioned, where it is dried, and then into 
the mills where fireclay, Bentonite and cornflour 








Cast steel horn and trunk for victory ships stern frame, weighing 15,000 Ib. 


binders are added with sufficient moisture to form 
a plastic mass. The mills dump from the bottom, have 
push button control, are measured periodically to 
check their automatic proportioning and sand for- 
mulae. 

The older Columbia Steel foundry No. 1 had its 
origination in 1910, and started with an acid open 
hearth furnace, and small Tropenas Converter and 
cupola. From then until now, with its 1500-ton 
Capacity, many of its methods are manual. Sand 
is reclaimed by bucket. The old foundry is serviced 
by seven overhead cranes from 5 to 40-ton capacities. 
Its main molding bay is 90 ft. by 800 ft. with two 
open hearth 25-ton furnaces and a 5-ton electric 
furnace. The open hearth furnaces are gas-fired, side- 
fired, with three doors and four burners per furnace. 
The charge is by gantry crane, the 25-ton heats being 
six hours to tap at 2890 to 2900 F, the metal being 
ladled to molds. Hand or grab bucket is used in 
ramming the molds. 


Products and Quality Control 


Such castings as railroad side frames, bolsters, yokes, 
center plates, strikers, sugar mill parts, checks and 
rolls, relief and globe valves (those for Boulder Dam 
were here produced), gold dredge tumblers, screen 
rings, sheaves for draw bridges, pump castings, turbine 
runners and hydro-electric castings are poured in great 








A large (23,000-lb.) steel casting—a stern post for 
Victory ships. 








METALS AND ALLOYS 














KUM 


» SEPTEMBER, 





profusion in this older foundry set up on a jobbing 
basis. Its mill limit is 40-ton relative to single castings. 

Railroad truck side frames are turned out in con- 
siderable quantities in straight line production here. 
The practice uses a molding machine with a side 
frame and yoke flask 3 ft. by 6 ft. Jolt roll-over and 
draw machines are employed. The facing sand is 
shoveled and the backing sand comes from overhead 
hoppers. The molds are run off on conveyors along 
which hooded dryers are stationed; one servicing 
copes and the other drag components of the mold. 
After drying, core setters bring the components to the 
pouring floor where core is installed, cope and drag 
are mated and the molds fastened by cast steel C 
clamps. Pouring is through one gate, using a pop on 
each journal to take off the gas. After the mold is 
cast, Shaking out is done with overhead crane. The 
setups are handled by the night crews—this foundry 
working 24 hours each day in three shifts. 

Finish operations are entirely on a production basis. 
The flow is from mold to finish in this manner: the 
core is removed with hand bars, castings are annealed 
in the same cycle and practice previously mentioned, 
cooled in the furnace, and then sandblasted. A two- 
man crew works on each side frame, and an inspector 
works along with them to gage and check defects. 
They are then spray painted and loaded for shipment. 


A Letter to the Editor 
Arc Welding Electrodes 


To the Editor: Industry in general, and the welding in- 
dustry in particular, are and have been greatly handicapped 
by the lack of a real technical standard covering electrodes. 

True it is, there have been in existence for some years 
a so-called standard which actually might be termed a 
“buyers’ guide,” known as “Tentative Specifications for 
Iron and Steel Arc Welding Electrodes” published by the 
A.W.S. However, even in this long and complicated “‘buy- 
ers’ guide” there are so many discrepancies with ambiguous 
and contradictory statements that it is rendered entirely un- 
satisfactory. Let me cite a few examples: 

To qualify any electrode for any classification, the tests 
are so complicated and so costly as to render them useless 
in manufacturing practice. They are too costly to be re- 
peated periodically as a check on -aanufacturing standards. 
These are required on all sizes of 5/32 in. and above; but 
note—no tests are required on Yg in. and smaller so why 
have tests on each larger size? 

A manufacturer cannot use the same electrode for two or 
more classifications; this in spite of the fact that the ideal 
electrode, of course, is one which would fulfill all classifica- 
tions. Then there are specifications as to the electrical re- 
sistance of the coating which certainly has nothing to do 
with the performance of the electrode. Also it says: “The 
coating shall not have scabs, blisters, abnormal pockmarks, 
bruises or other surface defects that shall be injurious.” 
Just what is injurious? 

These are only a few of the idiosyncrasies of this “buyers’ 
guide.” Therefore, it can readily be seen that what is needed 
is a simple, easily understandable standard which would en- 
able a manufacturer to manufacture to such standards con- 
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Proof testing equipment for bolsters and side frame 
design tests is maintained. The mold sand from the 
castings is run through a sand riddle to cool and aereate 
and is then removed to hoppers by grab bucket. 

The foundry produces much of Columbia's own 
mill equipment. It casts bronze and steel mill guides 
and steel rolls for the 18 in. and 26 in. mills, gears, 
pinions, galvanizing drums and ingot molds. 

There is complete chemical and physical control — 
with such customary tests as tensile, elongation, reduc- 
tion in area, bend and analyses to establish agreement 
with customer requirements, A.BS., Navy, railroad 
and special specifications. The foundry is equipped 
with 1,000,000 v. G.E. X-radiation equipment, housed 
in a separate building and serviced by standard track 
and cars. The laboratory has complete metallographic, 
impact, Rockwell, Brinell equipment, friction cut-off 
wheels, electrophotometers, full experimental furnace 
equipment. Its operations have been resolved into nine 
volumes of standard practice that are as inclusive as 
any observed. 

One of the significant achievements is that full 
schedule is being maintained in both foundries, even 
though operating about 15% short of required labor. 
The spirit of the foundrymen is unusually fine, many 
of them working 12 hour- six day weeks, or 10 hour- 
seven day weeks to compensate for the labor shortage. 


sistently and would enable the purchaser to readily and 
easily test the electrodes if he wished to do so, to see if the 
manufacturer was conforming to the standards. 

Since there is no need for a weld stronger or better than 
the material to be welded, I suggest for mild steel, which 
covers 90% of the requirements, a simple standard some- 
thing as follows: 

The electrode shall be of such characteristics that it 
will withstand the following tests to be made any 
time the buyer might desire: 

(a)—A weld made in 3-in. or 14-in. plate of mild 
steel, planed to the same thickness as the parent metal, 
must break outside of the weld when pulled in a 
standard tension machine. 

(b)—On a section from the same plate mentioned 
in (a), welds to be bent in any way desired and 
elongation of 259% in the outside fibers m&t show 
no fracture. 

It is quite evident that an electrode which will perform 
as indicated in these two tests will give a weld equal in 
physica! qualities to the plate. With such a weld obviously 
the matter of porosity is of no consequence. However, if it 
should be desired to cover the question of porosity, a simple 
test could be made as follows: A fracture shall be made 
through the weld. On a straight line through the fractured 
weld there shall be voids of no more than 5% cumulatively. 

There is no question but that an electrode which will 
withstand the above very simple tests will be satisfactory in 
welding mild steel, so why complicate matters. 

It seems to me that this is a question to which the Filler 
Metal Committee of the American Welding Society, 33 


West 39th St., New York City, should give proper attention. 
The Lincoln Electric Co., J. F. LINCOLN, 
Cleveland President 
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Fig. 1. Atomic hydrogen arc welding on aluminum. 


Safety Factors in Arc Welding 


by R. F, W R Application Engineer, Electric Welding Dw., General Electric Co. 


HERE IS ONE PECULIARITY which distinguishes 
arc welding from other processes. Arc welding 
is the only widely practiced industrial occupation 
in which the operator handles a live electric circuit 
all day. Yet, in spite of all the implications of that 
fact, the danger of electric shock to the operator is 


not as great as is often supposed. It is proposed here 
to discuss safety factors in arc welding from the 
electrical point of view. 

There are, of course, other view points. For ex- 
ample, the arc welding operation involves some fire 
hazards, as well as the ordinary mechanical hazards to 
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the workman which are common to almost any indus- 
trial occupation. But these are not peculiar to arc 
welding. 

The presence of fumes and smoke is likewise not 
peculiar to the arc welding process, and ordinary 
means of dilution and removal are employed. The 
medical aspects of this matter are the subject of careful 
investigations in a quantitative way, but they all point 
to adequate ventilation as the practical hazard-pre- 
ventative measure. 

Radiation of ultra-violet and infra-red wave lengths 
from the arc are sometimes regarded as serious hazards. 
They are not, in the sense that their effects can easily 
be prevented by commonly used protective helmets 
and clothing. Mystery rays are not present, although 
it is surprising how many times the rumor crops up 
that this or that arc welding equipment gives off 
radiations which result in sterility or peculiar ailments 
such as might be attributed to X rays. Our own plant 
in Schenectady has effectively disposed of such rumors 
by having welding operators carry in their clothing 
pieces of photographic film for weeks at a time. 
None showed the slightest evidence of radiation. 


The Electric Shock Hazard 


Thus, the hazard of electric shock is the one of 
greatest interest from the arc welding point of view. 
It seems worth while to discuss it in considerable de- 
tail, because it is not as common a source of injury 
or death as might be supposed from casual acquain- 
tance with the subject, and because there are definite 
ways in which even the small hazard can be almost 
completely overcome. 

We have tried to keep records, and make a study 
of fatalities to welding operators from electric shock. 
It is a difficult task, because insurance statistics are 
not broken down quite far enough to reveal the 
needed data, also, rumors and newspaper publicity 
are notably inaccurate when dealing with deaths in 
the arc welding field. 

For example, here are two versions, from different 


Fig. 2. Bridge girders, 102 ft. 
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papers in the same city, of the one accident. “Stum- 
bled and fell in such a manner that the electrode on 
his welding instrument was jammed in his mouth. 
The charged connection sent 550 volts through his 
body, killing him instantly.” And, “Fell dead after 
440 volts passed through his body. His heavy clothing, 
which all workers in the shop are required to wear 
for safety, was soaked with perspiration and, as he 
accidentally touched a highly charged arc rod used 
by another workman, a short circuit was caused and 
the power passed through his body.” As a matter of 
fact, careful measurements immediately following the 
accident showed a maximum of 76 volts available to 
shock the victim. 

But we do have some concrete information, and it 
shows a perhaps surprisingly small number of fatal- 
ities from this source. One insurance company re- 
ported that among one group of policy holders, elec- 
tric shock was the least frequent cause of occupational 
death classified—fewer deaths being attributed to 
shock than to falls, machinery, railroads, or even 
drowning. This in spite of the fact that the group 
must have included electricians and workers in elec- 
trical manufacturing plants, and in spite of the often 
evidenced tendency to attribute death to electrocution 
in any doubtful case where a live electrical conductor 
is present at the scene. 

In a survey which we made among four manufac- 
turers using arc welding, selected at random and not 
including General Electric, these figures were ob 
tained for the year 1941: There were a total of 14,475 
industrial workers employed by the four manufac 
turers, with a total of 13 fatalities, or one death per 
1110 workers. Included in these totals were 1125 
arc welders, among whom there was one fatality. 

Jur own plants have for many years employed 
arc welders, with as many as 1500 welding operators 
employed at one time before the peak in this employ- 
ment. Yet in the last seven years there has been but 
one fatal accident to a welding operator. This one 
was in 1938, and there is considerable doubt as to 
whether death was caused by electrocution or by a fall 


long, for 15-ton mill type crane being fabricated with alternating current 
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are the longest ever built and weigh 36 tons each. 











The district supervising engineer of one large in- 
surance company stated in 1942 that, as measured by 
compensation rates, arc welding is only 75 per cent 
as hazardous as gas welding. Yet gas welding is not 
generally considered a very hazardous occupation. In 
1942, still another insurance company reported ‘about 
one electrocution case per month for the preceding 
two years, only two of which involved arc welding. 
These two cases were the only ones they had had for 
many years. 

While no figures on the total employment of arc 
welding operators are available, a conservative esti- 
mate based on industry sales of arc welding equip- 
ment and on the consumption of electrodes gives a 
figure well over 200,000 for the year 1943. So far, 
we have heard of only four electrocutions among arc 
welding operators during the entire year 1943. The 
shock hazards which do exist might be classified as 
to their relationship to equipment and its layout, 
maintenance,’ supervision, and operator education. 


Selection and Arrangement of Equipment 


An idea of the magnitude of some arc welding 
operations, and of the care which must go into the 
selection and arrangement of the equipment, is shown 
in Fig. 3. This particular plant has about 250 a-c 
arc welders, which are shown on the balconies, left. 
A typical application of arc welders is the fabrication 
of large girders as shown in Fig. 2. 

Fig. 1 shows atomic hydrogen arc welding equip- 
ment in operation, and brings up the perpetual ques- 
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Fig. 3. In this tank manufacturing plant there are about 250 a-c welders in operation on 
the balconies, right and left. 






tion as to the relative hazard in a-c and d-c welding. 
Here there is at times a potential of 300 volts be- 
tween the two slender electrodes projecting up and 
to the left from the arc. It is alternating-current. No 
case of severe shock, and no fatalities resulting from 
the use of this equipment, have ever come to our 
attention. 

The point is made to demonstrate the fallacy of 
arguments, based on clinical or laboratory experience, 
as to the difference between a-c and d-c with respect 
to shock hazards. In this equipment an adequately 
insulated electrode holder is used, and factory designed 
and built protective equipment disconnects the powet 
when the arc is not actually in use. 

Exhaustive studies on let-go currents, made at the 
University of California, definitely prove that under 
laboratory conditions, a victim is less likely to freeze 
onto an electrode with d-c than with a-c, at a given 
current in milliamperes. But to draw the conclusion 
that d-c welding is invariably safer than a-c welding 
is to ignore the factors of voltage, insulation, pro- 
tective equipment, skin resistance, and physical con- 
dition of the subject. 

The extremes to which interpretations of these 
tests may go is indicated by the recent development 
of a theory, by a welding supervisor, that while 24 
volts is safe, 28 volts is dangerous. Or by the per- 
formance of another welding supervisor, who knelt 
in water on a steel deck and grasped an electrode 
with soaking wet gloves, to demonstrate that one can 
feel 35 volts, but not 10 or 12. If such a demonstra- 
tion ever convinces a welding operator that it is safe 
to place the body intentionally across any electrical 
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Fig. 4. A single operator d-c welder. 


circuit, it may well be a contributing factor to his 
untimely death. 

What are the welding equipments we are mainly 
concerned with? First, a single-operator d-c welder, 
shown in Fig. 4. Fig. 5 is a cut-away view of similar 
equipment showing the motor at the left, with d-c 
generator at the right of the assembly. The motor 
usually operates on 220, 440, or occasionally 550 
volts, three-phase, a-c. The generator delivers from 
50 to 100 volts, d-c. Insulation around the windings 
of the motor, and additional insulation on the gen- 
erator, effectively separates the power-circuit voltage 
and the welding circuit. 

Shown in Fig. 6 is a common type of a-c welder 
which transforms energy from the power system into 
lower voltage and higher current, with control of the 
current output to suit it to the welding process. This 
equipment also insulates the power circuit from the 
welding circuit. The input, or power circuit winding, 
is electrically separate from the- 75-volt welding cir- 
cuit winding. 

Another form of a-c welder, designed particularly 
for outdoor service is shown in Fig. 7. This welder 
includes a welding transformer like the indoor type, 
together with a built-in control panel which auto- 
matically reduces the voltage on the welding circuit 
to about 30 volts within one-fifteenth of a second 
after the welding arc is extinguished, as when the 
electrode must be changed. Touching the electrode 
to the work automatically puts full power on the 
welding circuit again. 


Installation Precautions 


With respect to the installation of arc welding 
equipment, the major safety point is the necessity 
of grounding the frame of the welding set, regardless 
of whether it is an a-c or d-c unit, or whether it is 
Stationary or portable. Common sense, as well as 
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the National Electrical Code, demand that this should 
be done. An ungrounded unit, even one in perfect 
condition, can give annoying shocks and tickles to 
a grounded individual, because of the inherent ability 
of an electrical circuit to induce a static charge on 
another conductor separated from it by insulation. 
The effect is the same as that in a condenser, or 
Leyden jar. 

In the event of failure of the insulation, due to age, 
abuse, or accident, the frame of a unit may become 
charged to full power circuit voltage, with serious 
consequences, unless the frame is grounded. If the 
proper ground connection is in place, however, the 
frame cannot have a voltage to ground, and the only 
effect of such a failure will be the blowing of fuses 
or tripping of circuit breakers and disconnection of 
the unit from the line. 

This immediately suggests the necessity of installing 
adequate overcurrent protection and switches in the 
power circuit to the welder. Fuses or circuit breakers 
must be capable of interrupting the maximum cur- 
rent which may be drawn by a short circuit in the 
motor or power leads of a d-c welder, or in the 
primary circuit of an a-c welder. Disconnecting 
switches must be capable of interrupting the stalle 
rotor current of the d-c machine, or the maximum 
current which can be drawn by the a-c unit when 
the welding electrode is short-circuited on the work. 

On the welding-circuit side of a unit, care should 
be taken to avoid the possibility of getting double the 
normal circuit voltage between two adjacent welding 
circuits, because of the connection of one unit with 
one polarity, and the other with opposite polarity. 
On a-c units, abnormal voltage of somewhat lower 
value can also be obtained if adjacent welders are 
operated from different phases of the supply line. 
This factor has rarely, if ever, caused serious trouble 
because of the small likelihood that an operator will 
get hold of two welding circuits at once. 





Fig. 5. A typical single operator d-c portable motor- 
generator arc welder in cutaway section. 
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Fig. 6. An arc welding transformer. 


Electrode Holders 


Probably the most important item in equipment, 
from the safety point of view, is the electrode holder. 
Although uninsulated holders have been used in arc 
welding for many years, good practice unquestionably 
requires that fully insulated holders should be used. 

Fig. 8 not only shows an uninsulated electrode 
holder, but incidentally, an ideal set-up for potential 
trouble. The operator is in a cramped space, and 
also undoubtedly in contact with the conducting metal 
in a number of places on his body, unless his clothing 
is dry and his shoes free from nails. In his hand he 
holds an electrode holder which has a handle of in- 
sulating material, but through which extends an un- 
insulated screw-head. Probably any contact he might 
make with the screw, through wet gloves or with 
the bare hand, would be too small in area to permit 
electrocution. But a shock may make him do some- 
thing involuntarily, which will put him in danger. 
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The worst feature of this holder is that tne head, 
projecting out beyond the ring or collar of insulating 
material just above the hand, is entirely uninsulated. 
Each time the operator changes welding electrodes, 
there is a good chance that he will contact this ex 
posed metal. If he should fall on the holder, or sling 
the cable over his shoulder or around his neck, as is 
frequently done, this live conductor may contact his 
chest or back. 

There are now several types of good insulated elec- 
trode holders on the market. They should be used on 
any welding job, and their insulation should be kept 
in first-class condition. Studies of accident reports 
reveal, in a good percentage of cases, evidence that 
uninsulated electrode holders caused or contributed 
to death. 
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General Considerations 


Maintenance and supervision play an important 
part in the safety side of welding, as is the case in 
almost any other process. Fire hazards should ob- 
viously be watched for and, when found, eliminated. 
Welding cables and their connectors should be ex- 
amined frequently for breaks in insulation. The ex- 
tremely hard service to which welding cables are 
subjected often results in severe damage to the in- 
sulation. Yet the welding operator, accustomed to 
arcs and sparks in his daily work, often disregards 
accidental short circuits which spell trouble to the 
safety man or the fire inspector. Likewise, welding 
return circuit connections should be given attention, 
by supervision. Arcs or flashes in unexpected places 
along the return path of the welding current may 
result in fire hazards if reinforcing rods, scrap lengths 
of pipe or bar laid together, or building piping are 
indiscriminately used. 

The maintenance of adequate safety ground con- 
nections to the frames of all welding machines should 
be checked, because many operators do not realize 
their importance. For the same reason, the mainte- 
nance of insulation on electrode holders should not 
be left to operators alone. Electrical repairs and con- 
nections on the power-line side of the welder should 
be handled only by competent men. 

In the last analysis, it is obvious that the welding 
operator and his safety education plays the greatest 
part in preventing accidents to himself. It is un- 
doubtedly significant that at least one—there are 
probably others—of the large electrical manufacturing 
concerns has an unusually good accident record in 
regard to shocks to welders. Regardless of special in- 
structions, the whole philosophy of such a group of 
workers leads to a healthy respect for all electrical 
circuits and proper care in handling them. 


Some Warnings 


The paramount warning should be to take par- 
ticular care in hot and humid weather, and when 
welding in wet places. Almost without exception, 
fatal accidents to welders occur in hot weather. The 
operator's own condition and that of his clothing 
should be his guide. He should always guard against 
wet gloves, shoes, and clothing, particularly clothing 
made of thin cotton fabrics. 

The operator should assume the major responsi- 
bility for seeing that the insulation of the electrode 
holder is in good condition. 

He should learn to carry an electrode holder by 
the handle, never slung over his shoulder, or squeezed 
under his arm. 

He should never, under any circumstances, trans- 
port an electrode holder with an electrode or electrode 
stub in it. 

He should never throw or lay an electrode holder 
down so that it makes contact with any conducting 
material. 

He should never work alone in confined or con- 
cealed spaces where, for example, striking his head 
may cause temporary loss of his faculties. 
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He should be particularly careful when working 
above the ground or floor, since it is significant that 
many fatalities involve a fall. 

Case studies, incomplete as they usually are, give 
a basis for these recommendations. For example, in 
all but one of nine reports of accidents, dating from 
1934 to 1943, the statement was made that the 
weather was very hot, or that the victim's clothing was 
soaking wet. In five of these nine cases, a fall was 
involved, ranging from a height of 11 ft. to the case 
of a standing man who fell to a steel floor. In every 
one of them, the electrode holder was uninsulated, 
and in none was there evidence of contact with any 
live part other than the electrode holder. Four of 
the cases involved arc welding operators working 
in confined spaces. 

This discussion can be summarized as follows: 

1—Arc welding is not a hazardous occupation, as 
judged by industrial standards. 

2—Electric shock is a relatively infrequent cause 
of death. 

Where electrocution of the welding operator has 
occurred, one or more of three factors was usually 
involved: 

1. An uninsulated electrode holder. 

2. Wet gloves and clothing. 

3. A fall. 


Fig. 8. A tank for a large oil circuit breaker being 


welded. 
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Magnesium alloys containing cerium are described as having improved fluidity in foundry processing. 
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New Uses for Cerium 


by 6. AHRENS for Cerium Metals Corp., New York 


of the third group, sixth period in the Periodic 

System. Its atomic number is 58 and it has an 
atomic weight of 140.13. It is always associated 
with its related elements, lanthanum, neodynium, 
praseodynium, illinium, samarium and yttrium. Ce- 
rium, however, is the most abundant of all these 
elements. It may contain varying percentages of its 
sister elements, all of which exhibit somewhat sim- 
ilar properties. ' 

While it is possible to extract pure cerium, this 
has been found uneconomical for large scale applica- 
tions and seems to serve no useful purpose. A recent 
report by S. Smirnow-Verin states that Ce-Al alloys 
composed of pure cerium show the same micro- 
structures, physical and chemical properties as those 
in which Cerium Standard Alloy (Mischmetal) were 
used. 

It seems safe to assume that, as far as practical 
metallurgical applications are concerned, cerium and 
cerium standard alloy (Mischmetal) are identical. 
The term cerium, as used in this article, must, there- 
fore, be understood to include cerium standard alloy, 
containing approximately 45-50% cerium, 22-25% 
lanthanum, 15-17% neodynium, 8-10% praseodyn- 
ium, terbium, yttrium, illinium, samarium, 0 to 5% 
iron, 0.1 to 0.3% silicon. 

A growing interest in cerium by engineers, metal- 
lurgists, physicists, and chemists is indicated by the 
increasing number of references made to this element 
in technical-professional publications and the filing 
of new patents. This interest in cerium, and the fact 
that cerium standard alloy is now manufactured in 
this country on a large scale, production basis, have 
removed this element from the category of a labora- 
tory curiosity and into the class of an industrial 
commodity. 


Properties of the Metal 


Cerium has the appearance of iron, while its hard- 
ness is similar to that of silver and tin. Its melting 
point ranges between 1155 F and 1175 F depending 
on purity of composition. Specific gravity is 6.92; 
specific heat 0.05112, ignition temperature in oxygen 
is between 275 and 350 F, depending on purity. Cold 
water affects it slightly, but hydrogen is given off on 
boiling. The metal is malleable, ductile and possesses 
good thermal conductivity with fairly high latent 
heat of fusion. The metal combines readily with the 
halogens; is soluble in dilute acids. Cerium hydride 
is formed at 653 F—the nitride at 1832 F. 

Cerium alloys with almost any metal. It forms good 
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reducing agents and oxidizes rapidly. Cerium has 
been used as an active deoxidizer and is well known 
as a scavenger and purifier of foundry melts. In 
addition to its uses in the light and heavy metals 
field, cerium is employed in pyrophoric flints, as a 
constituent of getters in vacuum tubes and, to some 
extent, in other fields. 

The first metal alloy using cerium was reported in 
1904,87 when cerium was added to aluminum under 
a protective flux of sodium and potassium chloride. 
Basically, the same procedure is in use today. This 
use of cerium has grown coincidentally with the de- 
velopment of light metals and will probably over- 
shadow its well established pyrophoric applications. 


Cerium in Light Metals 


Tests show an improved micro-structure of cast- 
ings from secondary aluminum when alloyed with 
cerium. The same authority recommends heat treat- 
ing of cerium-aluminum alloys to obtain improved 
tensile strength, elongation and hardness. 

Cerium-aluminum alloys are recommended for 
piston applications where creep and fatigue are im- 
portant considerations because of elevated service 
temperatures.** The Battelle Institute's investigations 
of enemy ordnance,’ Sutton’s findings on “Non-Fer- 
rous Metals in Enemy Aircraft,”* and Goddard’s “Out- 
look for Magnesium,”® tend to confirm this recom- 
mendation. 

The findings of Sutton coincide with Murphy’s** 
report on light metal alloys where cerium was em- 
ployed. The latest British alloy specifications*® name 
not less than five alloys for use with cerium (one 
optional) in aluminum alloys. Carrington®* names 
cerium-aluminum alloys among the most useful, and 
preferable, in his light metal alloy classification for 
foundries. 


German Alloys 


The Germans apparently made good use of cerium 
additions to their light metals. Undiscouraged by early 
failures, they learned, in time, to control the metal- 
lurgy of cerium, as have the British. We, too, are 
now learning to achieve the same practical results. 

Mentioned in the Battelle report on enemy ord- 
nance is an alloy with 93% Mg—5.5% Ce and 1.5% 
Mn used in a front cam follower guide in a 
B.M.W.D-2 engine of a Focke-Wulf 190 German 
aircraft. High temperature stability of this alloy was 
found to be the governing factor in this application. 
Another alloy with 93.7% Mg, 145% Mn, 0.03% 
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Si, and 4.55% Ce was used in a supercharger im- 
peller on a German aircraft engine B.M.W. 801-A. 
Ease of forgeability seemed to be the main considera- 
tion dictating this use. 

The magnesium alloy containing 5.5% Ce had a 
Brinell reading of 80 at room temperature and 45 
at 400 F. According to Beck’®, the German alloy AM 
537 contains 0.59% cerium, has a density of 1.769 
and the highest thermal conductivity of all magnesium 
alloys. It is markedly superior to the same alloy with- 
out cerium. Among the effects of cerium reported 
by this writer is the greater fluidity of the alloyed 
magnesium in foundry practice. Magnesium alloy 
containing 1.5% Ce solidifies at 1094 F, with 1% Ce 
at 1112 F, and at 1166 F with 0.5% Ce. 

Beck's microphotographs indicate marked grain re- 
finement through small additions of cerium to Mg- 
Mn alloys. Improvements are noted in the modulus 
of elasticity, notch-impact, shear, deep-drawability, 
-wearing properties, fatigue and creep. 

The Battelle Institute's report on enemy ordnance 
tends to confirm Beck's findings. The report speaks 
of “wonderfully sound and perfect castings, which 
represented the highest state of the aluminum foun- 
der’s art,” and comments further “The freedom from 
cracking in this very complicated casting; the evident 
easy castability; combined with the very good prop- 
erties of the actual casting, as well as the freedom 
from porosity, shrinks and other foundry troubles 
makes this an outstanding example.” 

While cerium has not always been reported in the 
analysis of these alloys, it is believed its presence can 
be reasonably inferred. Borchers’? patent refers to 
the properties obtainable with the use of cerium in 
aluminum refining before casting. However, analysis 
of the completed alloy showed no trace of cerium. 
The effect of cerium was well defined, even though 
cerium as a constituent of the completed alloy was 
not revealed by analysis. Borchers’ findings were in- 
vestigated and confirmed by Schulte’? Smirnow- 
Verin! experienced 16.6% rejects in aluminum alloy 
piston castings; for cracking (67%) and porosity 
(33%). An addition of 0.35% cerium eliminated 
all rejects for these causes. The resultant castings 
seemed to closely parallel the German examples ana- 
lyzed by Battelle. 

Houghton and Schofield’* report that cerium addi- 
tions proved beneficial to light alloys. They recom- 
mend a special melting practice for the best results. 
The grain refining and scavenging action of cerium 
is generally accepted. Biltz and Pieper?® in their co- 
operative paper on alloying practice and the influence 
of cerium in Al-Mg alloys, provide further evidence 
to support the belief that the excellence of German 
aluminum castings is partly due to cerium additions 
to the melt. 


How Cerium Improves Properties 


The National Smelting Company** employs cerium 
addition as optional in heat resisting, low expandable 
aluminum base alloys. Rolls-Royce?* sees benefits 
from cerium in high heat applications of internal 
combustion engines. Wellinger and Keil? compare 
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“Mahle 549,” a Mg-Ce-Mn alloy, with 14 other high 
strength aluminum alloys. “Mahle 549” possesses a 
better creep resistance than many of the most favor- 
ably considered A-1 alloys. Desch*" in his paper be- 
fore the Royal Aeronautical Society, shows that Ce-Mg 
alloys possess strength properties comparable with 
those of the well known Y alloy. Kratky** shows 
that the corrosion resistance of Mg-Ce-Al alloys can 
be improved. The Magnesium Development Corpo- 
ration!® and the Societe Le Magnesium Industriel de 
Parie?® improve the forging properties of light al- 
loys by the addition of cerium. The I. G. Farben- 
industrie*® produces piston alloys with cerium addi- 
tions. Specialloid, Ltd.** finds cerium additions to 
aluminum alloys very beneficial for high heat ap- 
plications and low expansion coefficients. 

Available evidence seems to indicate that additions 
of 0.2 to 0.5% cerium to aluminum and magnesium 
will result in specific benefits such as improved grain 
structure, tensile strength, degree of elongation and 
resultant hardness of the alloy. Improved creep, 
fatigue and heat resistance may be expected. Cerium 
has a beneficial effect upon castability and thermal 
properties and inhibits cracking. 

Cermium Mischmetal and cerium alloyed with 
aluminum, carbon, copper, gold, iron, lead, magne- 
sium, manganese, nickel, silicon, silver and tin are 
available in this country. The minute additions 
necessary do not affect costs. Through reduction of 
rejects and improvement of alloys, cerium additions 
are frequently an aid to economy. 

While American practice is not yet quite as ad- 
vanced as German methods, it is believed that we 
will, in time, surpass the results so far obtained and 
fully utilize this valuable alloying element. 
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ATERIALS & METHODS MANUAL 


This is another in a series of Manuals on engineering materials and processing 
methods, published at periodic intervals as special sections in Metals and 
Alloys. Each of them is intended to be a compressed handbook on its particular 
subject and to be packed with useful reference data on the characteristics 

of certain materials or metal-forms or with essential principles, best procedures 
and operating data for performing specific metal-working processes. 


Characteristics of Individual Grades 
by CHARLES M. PARKER 


Secretary, General Technical Committee, American lron & 
Steel Institute, New York 


The list of steels that have been standardized for use in 
machinery, engines and industrial products in general is long 
and has been generously expanded during the war 

through the addition of emergency grades. It is useful 
and timely, therefore, to have this concise review on a 
series-by-series and grade-by-grade basis of the various 
standard carbon and alloy steels that are generally available 
for use in the hundreds of peacetime products now being 
intensively planned. The characteristics—both processing 


and service—of each type of steel ore discussed. 


This Manual will also appear as a chapter in a forthcoming 
book by Mr. Parker on Engineering Steels to be published 
by Reinhold Publishing Corp. 
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LTHOUGH THE INDIVIDUAL effects of 

alloying elements in steel are highly in- 
teresting and of considerable importance 
in the development of engineering steels, 
the men who select, process and use such 
steels are primarily interested in the com- 
posite, final characteristics of each type of 
steel, and especially in the properties and 
applicability of the standard steels available 
in the general market. For that reason this 
Manual will describe and discuss the gen- 
erally available engineering and machinery 
steels from the standpoint of their char- 
acteristics and common uses. The informa- 


tion and data are arranged so that each of , 


the more popular series of standard steels 
will be separately discussed. Beyond that 
the grades of steel within each series will 
be individually reviewed. 

The grades within each series are divided 
into three classes: Carburizing grades, semi- 
thorough hardening grades and thorough 
hardening grades. 


Carburizing Grades 
The purpose of case-carburizing is to 
produce a steel article which when heat 
treated will have a hard, abrasion-resistant 
surface and a strong, tough core. 
Low-carbon steel is tough but it does not 
harden, while high carbon steel can be made 


Plain Carbon Steels 


The 1000 Series 

The carbon steels used in engineering 
and construction range from the low-carbon 
group which is non-hardenable to the high- 
carbon grades which are capable of attaining 
maximum surface hardness. None of the 
plain carbon steels will harden all the way 
through even when drastically quenched 
except in very small sections. For that 
reason they are, section for section, inferior 
to the alloy steels in strength and elastic 
properties in the heat-treated condition. In 
many cases, however, alloy steels exhibit 
little or no advantage over carbon steels in 
the as-rolled or normalized condition. 

Carbon steels exhibit a very broad range 
of mechanical properties dependent chiefly 
on the quantities present of carbon, manga- 
nese and silicon. (See Table I.) 

Carburizing Grades—The steels of this 
series are employed in such a wide variety 
of uses that it is possible to record only a 
few representative applications. They are 
used for automobile wheel spiders, gears, 
clutch disks, bolts, bearing races, cam shafts, 
crank shafts, piston pins, cams, pneumatic 
tool cylinders, gun blocks, bushings, stud 
and collar bolts, shifter shoes, draw bars, 
pivot pins, cap screws, precision shafting, 
scythe blade heels, flanges, shackles, tie 
rods, drag links, steering gear connecting 
rods, thrust washers and wrenches. 

Direct Hardening Grades—The steels of 
this series may be quenched in either oil or 
water depending upon the size of section 
and the design of section. They are used 
for a wide variety of purposes among which 
are: Shafts, brake shoe parts, gears, tie rods, 
brake and clutch pedals, truck rim side 
rings, sucker rods, connecting rods, shifter 
levers, pitman arms, flywheel rings, I-bee2m 
axles, crankshafts, cam shafts, wheel hubs, 
crank pins, tools, plowshares, sway bars, 
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Introduction 


very hard but it is brittle. By producing a 
high carbon content in the colin of low- 
carbon steel the advantages of both types 
of steel can be secured and any undesirable 
characteristics of each minimized. 

The principal requirements of carburiz- 
ing steels are: 

(1) Ability to absorb carbon at a rea- 
sonable temperature; (2) uniform absorp- 
tion at a reasonable rate; (3) ability to 
harden without excessive distortion; (4) 
good strength and toughness after treat- 
ment; and, (5) normal machinability char- 
acteristics. 

Generally speaking, fine grained steels 
should be used for carburizing because they 
do not coarsen at the carburizing tempera- 
ture, and they exhibit excellent toughness 
when direct quenched or when subjected 
to a single heat treatment. Moreover, they 
are shallow hardening and distort less than 
do coarse grain steels. 

The carburizing steels most commonly 
used may be divided into three distinct 
classes: (1) Those which are quenched 
directly from the carburizing temperature; 
(2) those which are pot-cooled from 
the carburizing temperature, reheated and 
quenched in oil; and (3) those which are 
quenched directly from the pot, followed 
by tempering. 
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Semi-Thorough Hardening Grades 


The standard grades of semi- 
hardening steels consist of both water hard. 
ening and oil hardening grades, They ae 
generally used in tensile stren range, 
of from 100,000 to 150,000 psi, and igh [ 
Brinell hardness number ranges of 2) 
to 300. It is within this group of steel 
that the highest degree of interchangeabiliy 
is possible. 

Some of the standard grades are used jy 
large sections in the normalized or norm, 
ized and tempered condition with tengij 
strength values of 65,000 to 105,000 Ps. 


Thorough-Hardening Grades 


The thorough-hardening construction 
alloy steels most commonly used may } 
divided into three distinct classes: 

(a) Those used in the full-hardened stay 
tempered to about 400 F with res 
Brinell hardness number values of 550 
600, with tensile strengths of about 275, 
to 300,000 p.s.i.; (b) those treated 
Brinell hardness number values of 350 
450 with tensile strengths of about 175, 
to 225,000 p.s.i.; and (c) those treated y 
Brinell hardness number values of 260 q 
350 with tensile strengths of about 125, 
to 170,060 p.s.i. 
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mine bits, lock washers, bumper bars, 
springs, road scraper blades, scarifier teeth, 
grinding balls, grader blades, knife blades, 
harrow and seder disks, hay rake teeth and 
leaf springs. 

Grades used As-Rolled—This class com- 


prises the largest single group of steels. 
Only a few typical uses can be recorded 
here: General blacksmith shop use, general 
constructional purposes, wagon tires, win- 
dow sash, stove and agricultural implement 
parts, hardware, hot pressed nuts, chain 
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Table 1—Carbon Steels—Chemical Composition Limits, per cent 
Designation Carbon Manganese oe — 
C 1006 0.08 max. 0.25/0.40 0.040 0.050 
C 1008 0.10 max. 0.30/0.50 0.040 | 0.050 
Cc 1009 0.07/0.12 0.25/0.40 0.040 | 0.050 
C 1010 0.08/0.13 0.30/0.50 0.040 } 0.050 
C 1012 0.10/0.15 0.30/0.50 0.040 | 0.050 
C 1014 0.13/0.18 0.40/0.60 0.040 0.050 
C 1015 0.13/0.18 0.30/0.50 0.040 0.050 
C 1016 0.13/0.18 0.60/0.90 0.040 0.050 
C 1017 0.15/0.20 0.30/0.50 0.040 | 0.050 
C 1018 0.15/0.20 0.60/0.90 0.040 | 0.050 
C 1019 0.15/0.20 0.70/1.00 0.040 0.050 
C 1020 0.18/0.23 0.30/0.50 0.040 0.050 
C 1022 0.18/0.23 0.70/1.00 0.040 0.050 
C 1023 0.20/0.25 0.30/0.50 0.040 0.050 
C 1025 0.22/0.28 0.30/0.50 0.040 | 0.050 
C 1030 0.28/0.34 0.60/0.°0 0.040 0.050 
C 1031 0.28/0.34 0.40/0.60 0.040 0.050 
C 1035 0.32/0.38 0.60/0.90 0.040 0.050 
C 1040 0.37/0.44 0.60/0.90 0.040 | 0.050 
C 1042 0.40/0.47 0.60/0.90 0.040 | 0.050 
C 1046 0.43/0.50 0.70/1.00 0.040 | 0.050 
C 1050 0.48/0.55 0.60/0.90 0.040 0.050 
C 1055 0.50/0.60 0.60/0.90 0.040 0.050 
C 1060 0.55/0.65 0.60/0.90 0.040 0.050 
C 1065 0.60/0.70 0.60/0.90 0.040 0.050 
C 1068 0.65/0.75 0.50 max. 0.040 0.050 
C 1076 0.70/0.80 0.60/0.90 0.040 0.050 
C 1078 0.72/0.85 0.30/0.50 0.040 0.050 
C 1080 0.75/0.88 0.60/0.90 0.040 0.050 
C 1084 0.80/0.93 } 0.60/0.90 0.040 0.050 
C 1086 0.82/0.95 0.30/0.50 0.040 0.050 
C 1090 0.85/1.00 0.60/0.90 0.040 0.050 
C 1095 0.90/1.05 0.30/0.50 0.040 0.050 
B 1006 0.08 max. 0.45 max. 0.110 0.060 
B 1008 0.10 max. 0.30/0.50 0.110 0.060 

C designates basic open-hearth steel 
B designates acid Bessemer steel 
Table Il—Acid Bessemer Sulphurized Carbon Steels 
Designation Carbon Manganese Phosphorus Sulphur 
B 1106 | 0.09 max. 0.50 max. | 0.11 max. 0.04/0.09 
B 1110 0.13 max. 0.60 max. 0.11 max. 0.045/0.075 
B 1111 0.08/0.13 0.70/1.00 | 0.07/0.12 0.10/0.15 
B 1112 0.08/0.13 0.70/1.00 0.07/0.12 0.16/0.23 
B 1113 0.08/0.13 0.70/1.00 0.07/0.12 0.24/0.33 
Table I1l.—Bastc Open-Hearth Sulphurized Carbon Steels 
Designation Carbon Manganese am, Sulphur 
C 1108 0.08/0.13 0.50/0.70 0.045 0.07/0.12 
C 1109 0.08/0.13 0.60/0.90 0.045 0.08/0.13 
C 1110 0.08/0.13 0.60/0.90 0.045 0.10/0.15 
C 1111 0.08/0.13 0.60/0.90 0.045 0.16/0.23 
i 2115 0.13/0.18 0.70/1.00 0.045 0.08/0.13 
C 1116 0.13/0.18 0.70/1.00 0.045 0.10/0.15 
C 1117 0.14/0.20 1.00/1.30 0.045 0.08/0.13 
C 1118 0.14/0.20 1.30/1.60 0.045 0.08/0.13 
C 1119 0.14/0.20 1.35/1.65 0.045 0.16/0.23 
C 1120 0.18/0.23 0.60/0.90 0.045 0.08/0.13 
C 1121 0.18/0.23 0.70/1.00 0.045 0.08/0.13 
C 1122 0.17/0.23 1.35/1.65 0.045 0.08/0.13 
C 1132 0.27/0.34 1.35/1.65 0.045 0.08/0.13 
C 1137 | 0.32/0.39 1.35/1.65 0.045 0.08/0.13 
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links, jack handles, spikes, axle housing 
flanges, motor and refrigerator frames, brake 
shoe parts, pole line hardware, swivels, 
truck tire rims, shafting. 


1100 Series Bessemer 


These steels, Table II, are sulphurized 
grades made by the acid Bessemer process, 
and as a class they have excellent free-ma- 
chining characteristics. They are not gen- 
erally used for applications requiring definite 
standards of strength, hardness, or other 
mechanical properties. Bessemer steel may 
be used in applications requiring only nom- 
inal strength particularly if the stresses in- 
volved are static tension, compression or 
shear. Vibratory, torsional or alternating 
stresses should not be involved. 

Cold-worked Bessemer steel is notch-sen- 
sitive, particularly at sub-zero temperatures. 
Bessemer steel is not recommended for uses 
involving cold metal movement such as 
crimping, forming or bending; knurling 
and character rolling can be done, however. 

In large size round bars, the sulphide in- 
clusions which are elongated into longitudi- 
nal stringers may be expected to show on 
polished surfaces as light lines. 

High sulphur Bessemer steels are used for 
case-hardened parts in which the chief re- 
quirement is high surface hardness for wear 
resistance. 

The steels of this series are used for so 
many purposes that only a few represen- 
tative applications can be cited: Spark plug 
shells, radio speaker cores, bolts, nuts and 
screws, gears and pinions, typewriter, sewing 
machine and cash register parts, chain pins 
and rolls for silent chains, motor and trans- 
mission power shafting, oil pump shafts 
and gears, wringer rolls, gun parts and 
commutators. They are also used in auto- 
mobile and motorcycle parts, calculating 
machines and other business machines, tex- 
tile machinery, shoe machinery, and elec- 
trical equipment. 


1100 Series Open-hearth 


These steels are sulphurized grades made 
by the basic open-hearth process, Table III, 
and as a class they have good free-machining 
characteristics although they are inferior to 
the Bessemer grades. They are tougher than 
Bessemer steels and much less sensitive to 
shock even at sub-zero temperatures. 

The steels of this series are used for 
piston pins, rear axle differential pinions, 
spring shackle bushings, stabilizer bushings, 
gears, spacers, shafts, clamps, dowels, rings, 
links, pedals, handles, couplings, jaws, bolts. 


The “SAE” Type Alloy Steels 


1300 Series (Manganese Steels) 

The steels of this series, Table IV, are 
most frequently used in the thorough-hard- 
ening and semi-thorough-hardening grades. 
Generally speaking, these steels should be 
quenched in oil. They have high strength 
coupled with fair ductility and excellent 
resistance to abrasion. They are used ex- 
tensively in the manufacture of heavy forg- 
ings because they have good forgeability and 
good response to heat treatment, particularly 
in large sections. They also have good 
notched-bar sensitivity values at high 
srengths. 

Semi-Thorough Hardening Grades — The 
principal uses of the steels in this series are 
in the manufacture of axle shafts, bolts, 
bolts for Diesel engines, camshaft rocker 
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facture of aircraft bolts, die-lock chain, gua 
and tank parts, connecting rod bolts, 


Table IV.—The Steels of the 1300 Series 









































































































































as she nk 
Designation Carbon Manganese _ |Phosphorus| Sulphur Silicon ney, Deon nrdecion Grades — The Pe * 
ipal uses of the steels in this series are j 
A 1330 0.28/0.33 1.60/1.90 0.040 0.040 0.20/0.35 — a 5 
A 1335 0.33/0.38 1.60/1.90 0.040 0.040 0.20/0.35 che ee ee ee A 
A 1340 0.38/0.43 1.60/1.90 0.040 0.040 0.20/0.35 Oe tai: eich take, eae ts, A 
A 1345 0.43/0.48 160/1.90 0.040 0.040 0.20/0.35 pocorn oe Riga dgg pore A 
A 1350 0.48/0.53 1.60/1.90 0.040 0.040 0.20/0.35 Ty ak Tat ase es a ts A 
In this and other composition lists, A designates basic open-hearth alloy steel. chine tool industry for gears, collets, 
shafting, feed fingers, tool holders, and for 
pneumatic tool barrels and pistons. In the 
textile and printing industries steels of this 
levers, chains, cold headed or forged parts, ranges permit low temperature quenching series are used for rollers, ry my Totors 
connecting rod bolts for Diesel engine, with resultant decrease in scaling and dis- and shafts in prime pone ip pion refinery 
cranes, crankshaft forgings, differential tortion. This series of steels also exhibits equipment they are a of OW oe 
gears, differential ring gears, forgings for excellent resistance to totsional and fatigue ature pressure vessels, for a valves and | — 
aircraft, forgings for locomotives, fuse wire, stresses. fittings and in a They al 77 — 
gear forgings, grousers, jigs for machine Carburizing Grades—The principal uses and a shafts. “ws a Ne use im 
tools, keys for machine tools, link pins, oil of this series are in the manufacture of cye bars, booms, yee b yang fe anu in 
well sucker rods, operating levers, piston | automotive gears, knuckle pins, shafts and  ©oStructional work and for hydraulic valves. 
rods, pneumatic drill handles, propeller collars. z . 
shafts, in gears, spindle shafts, starting Semi-Thorough Hardening Grades — The 2500 Series (Nickel Steels) : 
motor shafts, steering arms, steering knuckle principal uses of this series are in the manu- This series of steels, Table VI, is nearly * 
supports, studs, tractor parts, turbines, vi- } 
bration damping mountings, wrenches. 5 
Thorough-Hardening Grades — The prin- x 
cipal uses of the steels . = — -* 2 
the manufacture of air brakes, axle shafts, 4 e 
truck axle shafts, trailer axles, bevel gears, NORMALIZED § 
bolts, camshaft rocker levers, carburetor 140 2 
parts, cargo hoists, chain appendages, mine 
chain, chain rollers, chain side bars, chain / 
terminals, chemical tanks, clutch shafts, § 130 
clutch spring bolts, drill collars, mine com- : 
pressor valves, connecting rod bolts, con- & 
veyors, coupling bolts, cranes, crankcase 120 
studs, cracking still fittings, crankshaft ex- q 
tension bolt, cylinder head studs, Diesel S rs 
engine parts, Diesel lock ring bolts, dowel ~_ a 
—s draw — mandrels and a. ? 110 rs 
rill collars, drill stems, elevator shafts, - 
engine ring mounts, engine spacers, engine 8 Tensile Sh - ngth 7 
stand bolts, fabrication nuts and bolts, flame > 100 
hardened objects, flat springs, forgings for is 
aircraft, hammers, hoist parts, jack hammer ‘ 
» bolts, jack hammer valves, king pins, lever ~ go L ; 
shafts, lock nuts, locomotive nuts, magnet $ \ 
coupling screws, main bearing bolts, milling is) 
cutter bodies, nuts, oil pump shafts, oil seal 9 y, “4 ¢ 
ring housing liner, oil seal ring spacer, oil SS 80 r 7° N 
well tool joints, pinion gears, pinion shafts, B® G | 
= cigs pes sage Py retractor » —_—_ & ; 
slides, rock drill chucks, rocker arms, roller 70 ms ; — 60 
compression springs, screw machine parts, 8 AL. Weld S47 jength “ ; 
= set screws, Sation, spring cross . i | en 5 
shafts, springs, sprocket shafts, steam pipe Ne-74 
bolts, steam turbine bolts, steering arms, ..) 60 aa 50 N : 
steering arms and knuckle supports, steering v 1 
knuckles, structural members, studs, super- > ve " § 
. charger shafts, T-bolts, track tools, tractor S 50 rn > 4o 
parts, tractor shafts, transmission gears, 5 4 Reduct; — ae Ok 
_ tread chains, valve springs, collar keys, valve K Z| N\ 
spring washers, valve tappets, winch gears, 40 ~pimewg ~ 30 
windlass shafts, wrenches, shifter yokes. ——— ae y 
ys 
2300 Series (Nickel Steels) = |§j. | jg = {| | | - 2 = P~-~le0 8 
The 344% Ni steels, Table V, are out- 7 ia ee a g 
standing in their dependability because of ee iB in. —) ~~~. 2 
the simplicity in composition involving the (Sembea. S$ 
addition of only one non-oxidizing element. ed 
. They have low critical cooling rates and 
pon gyre — hardening than carbon ° Dy 
steels. Coupled with that, they reflect to a 
— degree the toughening effects of o O10 020 930 oO. os Tansy 0.69 0.709 0.80 090 
nickel with, little adverse effect on machin- Carbon Con Cerf 
ability. They provide greatly increased elas- Sehthlahem Staal G. nbon Co fad - 
tic properties and strength as compared to 
carbon steels, without loss in ductility or 
resistance to impact. The lower critical Mechanical properties of normalized carbon steels. 
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Table V.—tThe Steels of the 2300 Series 











Designation Carbon Manganese | Phos. | Sulphur Silicon | Nickel 
i Besice re | 
A 2317 0.15/0.20 | 0.40/0.60 | 0.040 0.040 0.20/0.35 3.25/3.75 
A 2330 | 0.28/0.33 | 0.60/0.80 | 0.040 | 0.040 | 0.20/0.35 | 3.25/3.75 
A 2335 | 0.33/0.38 | 0.60/0.80 0.040 0.040 0.20/0.35 3.25/3.75 
“Hl A 2340 0.38/0.43 | 0.70/0.90 0.040 0.040 0.20/0.35 3.25/3.75 
A 2345 0.43/0.48 | 0.70/0.90 0.040 0.040 0.20/0.35 3.25/3.75 








































XUM 


S 
" 
, 
: 00 
~ ~e 
g 180 @ 
iS 8 
160 8 
~~ 
iS 
140 NN 
2 
120 8 
» 
100 
~ 
c 
§ 
§ 
. 
% 
0 
ct 
§ 
s 
5 
s 
i 3 
20 8 
9 
y 
$ 
10 
100 120 140 160 180 200 
Potton Ultimate Strength, 1000 Pri. 
Hardness-mechanical property relationship. 
SEPTEMBER, 1945 





] ANNEALED 


33 5 
[ 
| 








2.9 2 


ae oe ee 


~— <_ Mepetign of Aree 


a — — 


} 
s 
{ 
{ 
y — }yo | 
} 
j 
i 


wn 
° 


Tensile end Yield Strength, Thousond Ib per sg in. 


r 


A ciel t 10 
| 
° 
© GIO O80 G30 O40 G50 aho ato O8e a9e 
Carbon, per cent 











Bathiaman Slee! Co 





Mechanical properties of annealed carbon 
steels. 


always used in the carburizing grades and is 
especially useful for machine parts requiring 
superior wear and fatigue resistance in the 
case combined with high core strength and 
comparative freedom from scaling and dis- 
tortion made possible by low-quenching 
temperatures. 

Carburizing Grades—The principal uses 
of this series are in the manufacture of air- 
craft engine crankshafts, and truck. bus and 
tractor transmission and differential gears. 


3100 Series (Nickel-Chromium Steels) 

This series of steels exhibits all-around 
versatility up to 0.40% C. These steels 
may be water quenched except in com- 
plicated shapes. They are especially well 
suited to parts with sections up to about 2 
in., in which the strength required permits 
tempering at high temperature, that is, 
between 800 and 1250 F. Under such con- 
ditions high impact and fatigue resistance 
are secured, coupled with high elastic prop- 
erties. In the annealed conditions they can 
be cold-pressed into intricate shapes and 
may be subsequently quenched and tem- 
pered. In the intermediate carbon range 
they exhibit marked resistance to creep at 
temperatures up to about 1000 F and have 
found wide application in valves, flanges 
and fittings for high temperature service. 
When steels of this series are tempered after 
hardening to about 400 Brinell, they show 
excellent wear resistance in road building, 
excavating, and farm machinery parts, and 
in contact with non-metallic abrasive ma- 
terials. 

Carburizing Grades—The principal uses 
of this series are in the manufacture of 
tractor transmission gears, oil well drilling 
cutters and reamers and anti-friction bear- 
ings. 

Thorough-Hardening Grades — The prin- 
cipal uses of the steels in this series are in 
the manufacture of aircraft engine parts 
such as bolts, nuts, studs, connecting rods 
and crankshafts. In the automotive industry 
they are used for steering arms and knuckles, 
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of some alloy steels. 


knuckle pins, crankshafts; differential drive 
pinions, pinion shafts and ring and side 
gears; propeller shafts, rear axles, trans- 
mission gears and transmission spline shafts. 
They are used also for cantilever pins in 
bridges, die blocks, die casting dies and 
winch shafts. In the machine tool industry 
they are used for shafting, precision lead 
screws and spindles; and in marine en- 
gines for crankshafts and engine bolts. In 
the oil industry they are used for bolts, 
couplings, side bars in draw works chains, 
draw works shafting, drill collars, jars, 
kelly bars, reamer bodies, rotary table shafts, 
slush pump rods and tool joints. 


3200 Series (Nickel-Chromium Steels) 
This series of steels, Table VIII, exhibits 
the same general characteristics as the 3100 
series but it can attain higher strength, 
greater ductility and greater depth of hard- 
ness because of its higher alloy content. 


3300 Series (Nickel-Chromium Steels) 

The steels of this series, Table IX, are 
used extensively in forgings and bars in 
a variety of sizes which are required to meet 
rigid mechanical property requirements. 
These steels are more difficult to handle 
than the lower alloy nickel-chromium steels 
in manufacture, fabrication, and heat treat- 
ment due in part to their air-hardening 
properties, and they require reduced speeds 
and feeds in machining. In common with 
the chromium steels of equal chromium 
content, they show temper brittleness but 
this can usually be taken care of by quench- 
ing from the tempering temperature. The 
steels of this series have a high degree of 
reliability and high strength and fatigue 
resistance per unit of weight. 


Carburizing Grades—-The principal uses 
of this series are in the manufacture of 
aircraft engine piston pins and gears and 
for heavy duty truck gears, bearings and 
pneumatic tools. 
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Table VII1—The Steels of the 


3100 Series 




















eae 
Designa- | | 
tion Carbon Manganese | Phos. |Sulphur| Silicon | Nickel Chromiun 
|— _ — | a —| nee 
A 3115 | 0.13/0.18 | 0.40/0.60 | 0.040 | 0.040 | 0.20/0.35 | 1.10/1.40 0.55/05 
A 3120 | 0.17/0.22 | 0.60/0.80 | 0.040 | 0.040 | 0.20/0.35 | 1.10/1.40 | 0.55/035 
A 3130 | 0.28/0.33 | 0.60/0.80| 0.040 | 0.040 | 0.20/0.35 | 1.10/1.40 | 0.55/035 
A 3135 | 0.33/0.38 | 0.60/0.80 | 0.040 | 0.040 | 0.20/0.35 | 1.10/1.40 | 0.55/075 
A 3140 | 0.38/0.43 | 0.70/0.90| 0.040 | 0.040 | 0.20/0.35 | 1.10/1.40 0.55/05 
A 3141 | 0.38/0.43 | 0.70/0.90 | 0.040 | 0.040 | 0.20/0.35 | 1.10/1.40 | 0.70/099 
A 3145 | 0.43/0.48 | 0.70/0.90 | 0.040 | 0.040 | 0.20/0.35 | 1.10/1.40 | 0.70/99 
A 3150 | 0.48/0.53 | 0.70/0.90 | 0.040 | 0.040 | 0.20/0.35 | 1.10/1.40 | 0.70/09 








Thorough-Hardening Grades — The prin- 
cipal uses of the steels in this series are in 
the manufacture of heavy duty shafting, 
tank transmission gears and gun bolts. 


4000 Series (Moly Steels) 

The steels of this series, Table X, have 
broad, relatively high quenching and nor- 
malizing temperature ranges. This facilitates 
the use of production heat treatment meth- 
ods. Close control of heat treatment prac- 
tice is necessary in order to meet exacting 
specifications as to tensile strength, yield 
strength and ductility because these steels 
have a restricted temperature zone in which 


optimum physical properties are developed, 
In spite of this, relatively high tempering 
temperatures may be used without undesir. 
able loss of hardness and strength. This 
results in relatively high impact strength, 

Semi-Thorough Hardening Grades — The 
principal uses of this series are in the map. 
ufacture of gears, bolts, and drive pinions, 

Thorough-Hardening Grades — The pris. 
cipal uses of the steels in this series are in 
the manufacture of automotive parts such 
as bolts, pinion shafts, front and rear axles, 
leaf and coil springs, sway bars, cylinder 
head studs and steering arms and knuckle, 
They are used for such hand tools a 
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1% hr. at 300°F) 
~Key- 
200 —— = Tensile Strength 
E ——:— =Yield Point —+—— 
F vee —-—-—— = Izod impoct 
iat 
“a } 
40 i 
3 , 
) 20 
¢ ’ 
° 4023 Si2O0 4120 3120 4620 NEB620 GiZO 2320 2512 4320 4620 3315 NEI3O WEIS 
1S25°R iS2S°F IS7S°F ISOO°E ISOO°F IS40°F ISO0°F I475°F I475°F ISOO°F |450°F I475°E I47S°F \465°F 





1AOo Caunds Per Sa. in. 














Mechanical properties of carburizing grades of alloy steel treated to optimum conditions. 


Table VI—The Steels of the 2500 Series 





| 











Designation | Carbon Manganese | Phos. | Sulphur | Silicon Nickel 
B Zoie 0.09/0.14 0.45/0.60 0.025 0.025 0.20/0.35 4.75/5.25 
A 2515 0.12/0.17 0.40/0.60 0.040 0.040 0.20/0.35 4.75/5.25 
E 2517 0.15/0.20 0.45/0.60 0.025 0.025 0.20/0.35 4.75/5.25 








In this and other composition lists, E designates electric furnace steel. 
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Direct Quenched 
Normolized bars machined fo | in., pseudo-carburized 8 hr. at 1700°F. 
quenched From pot and drawn Ihr. at 400°F (NE Steels drown 1% hr. ot 300°F) 
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Mechanical properties of carburizing grades of alloy steel treated to optimum conditions. 


chisels, hammers, and screw drivers and 
for chain pins, pneumatic tool bits, scraper 
blades and draw works chain pins. 


4100 Series (Chrome-Moly Steels) 

The outstanding property of this series, 
Table XI, of steels is high hardenability. 
On suitable heat treatment either by quench- 
ing and tempering, or in the case of 0.40 
to 0.50% C on normalizing and tempering, 
these steels develop properties which fit 
them for severe service characterized by 
fatigue, abrasion, impact, high temperature 
stresses, or combinations of such stresses. 
Chromium-molybdenum steels do not form 
tight scale, consequently forging, rolling 
and pickling are readily accomplished. The 
self-scaling characteristics of these steels 
reduces die wear, thereby adding materially 
to the life of expensive forging equipment. 

Chromium-molybdenum steels with 
0.40% C and over are often specified be- 
cause of their response to simple normaliz- 
ing treatments. Relatively higher tempering 
temperatures are required to soften fully 
hardened chromium-molybdenum steels than 
for plain carbon steels of the same carbon 
content. When tempering temperatures in 
the upper range are used, these steels de- 
velop excellent impact resistance. This group 
of steels is not subject to embrittlement 
either following tempering or after exposure 
for long periods of time at relatively high 
temperatures. Chromium-molybdenum steels 
in the low and medium carbon range may 
be welded by either oxyacetylene or elec- 
tric processes. 


Semi-Thorough Hardening Grades — The 
Principal uses of this series are in the man- 
ufacture of aircraft sheets, tubing and bars 
for welding and heat treatment of both; 
bolts and scarifier teeth. 
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Thorough-Hardening Grades — The prin- 
cipal uses of the steels in this series are in 
the manufacture of aircraft engine parts 
such as propeller blades, bolts, nuts, studs, 
connecting rods, crankshafts, cylinder liners, 
and aircraft structural shapes and tubing. 
In the automotive industry they are used 


for steering arms and knuckles, connecting 
rods, crankshafts, transmission spline shafts, 
rear axles and trailer axles. They are also 
used for structural eye-bars and cantilever 
pins and chain pins, sprockets and winch 
shafts in construction machinery. In hy- 
draulic machinery they are used for impel- 
lers, rams and shafts and in machine tools 
for precision lead screws, spindles and tool 
holders. In marine engines they, are used 
for crankshafts and engine bolts and for 
connecting rods, shafts and spindles in mill 
equipment. In the oil industry this series of 
steels is used for bolts, couplings, draw- 
works side bars, draw-works shafting, drill 
collars, jars, kelly bars, reamer bodies, pony 
rods, pull rods, rotary table shafting, slush 
pump rods and tool joints. 


4300 Series (Nickel-Chrome- 
Moly Steels) 


The steels of this series, Table XII, were 
developed to meet service conditions in 
which other alloy steels have insufficient 
hardenability and, therefore, insufficient 
strength in the medium carbon range. In 
the heavier sections for which they were 
designed, these steels probably develop the 
best combination of ductility and strength 
of any of the constructional alloy steels. 
Their fatigue-tensile ratios are such that 
their use is indicated if the highest margin 
of safety is desired. 

Being air-hardening the steels must be 
prepared for machining by a suitable an- 
nealing cycle. It is neither necessary nor 
desirable to spheroidize. While the steels 
are often specified because of their air- 
hardening qualities, water and oil hardening 
are often used, especially in the case of 
unusually large sections. 

Because of their molybdenum content 
these steels resist softening at elevated tem- 
peratures. Depth hardness is reflected in 
excellent torque properties. This series of 


Table VIIL—A Steel of the 3200 Series 







































































Designa- | 

tion Carbon | Manganese| Phos. Sulphur | Silicon | Nickel | Chromium 
A 3240 | 0.38/0.43 | 0.40/0.60 | 0.040 | 0.040 | 0.20/0.35 | 1.65/2.00 | 0.90/1.20 

Table IX.—The Steels of the 3300 Series 

Designa- 

tion Carbon Manganese | Phos. |Sulphur| Silicon | Nickel | Chromium 
E 3310 | 0.08/0.13 | 0.45/0.60 | 0.025 | 0.025 | 0.20/0.35 | 3.25/3.75 | 1.40/1.75 
E 3316 | 0.14/0.19 | 0.45/0.60 | 0.025 | 0.025 | 0.20/0.35 | 3.25/3.75 | 1.40/1.75 

Table X.—The Steels of the 4000 Series 

Designa- | | Molyb- 

tion Carbon | Manganese Phos. Sulphur Silicon denum 
A 4023 0.20/0.25 | 0.70/ 0.90 0.040 | 0.040 0.20/0.35 0.20/0.30 
A 4024 0.20/0.25 | 0.70/0.90 0.040 |0.035/0.050 | 0.20/0.35 0.20/0.30 
A 4027 0.25/0.30 0.70/0.90 0.040 0.040 0.20/0.35 0.20/0.30 
A 4028 | 0.25/0.30 | 9.70/0.90 | 0.040 |0.035/0.050| 0.20/0.35 | 0.20/0.30 
A 4032 | 0.30/0.35 | 0.70/0.90 0.040 0.040 0.20/0.35 | 0.20/0.30 
A 4037 | 0.35/0.40 | 0.75/1.00 0.040 0.040 0.20/0.35 | 0.20/0.30 
A 4042 | 0.40/0.45 | 0.75/1.00 0.040 0.040 0.20/0.35 | 0.20/0.30 
A 4047 0.45/0.50 0.75/1.00 0.040 0.040 0.20/0.35 0.20/0.30 
A 4063 | 0.60/0.67 | 0.75/1.00 0.040 0.040 0.20/0.35 | 0.20/0.30 
A 4068 0.64/0.72 0.75/1.00 0.040 0.040 0.20/0.35 0.20/0.30 
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bucket teeth, and high temperature bolts 
for oil refining equipment. 


4600 and 4800 Series 
(Nickel-Moly Steels) 

" The steels of these series, Table XIII, are 
_ used chiefly in the carburizing grades and 
are outstanding for their uniformity of 
" case, response to heat treatment, relative 
* freedom from distortion during quenching, 
and excellent toughness at high hardness. 
They exhibit resistance to abnormal grain 
_- growth. These steels are prepared for ma- 
chining by annealing or normalizing in 






































5100 Series (Chromium Steels) 

The steels of this series, Table XIV, ex- 
hibit a combinaton of high strength and 
fair ductility. They are deep hardening in 
an oil quench, have low distortion charac- 
teristics and do not decarburize at the sur- 
face of the part. The high surface hardness 
which these steels attain produces ex- 
cellent wear resistance characteristics. 

Semi-Thorough Hardening Grades — The 
principal uses of this series are in the manu- 
facture of automotive side gears. 

Thorough-Hardening Grades — The prin- 































































































Physical properties of 0.30% carbon grades 
of alloy steel. 


cipal uses of the steels in this series are in 
the manufacture of clutch shafts, transmis- 
sion main shafts, automotive leaf and coil 
springs, steering worms, transmission geafs 
and transmission spline shafts. They are 
also used for digger bucket teeth, scarifier 
teeth, machine tool gears, crusher jaws and 
hand hammers. 








— 
namasushannis entdeeea, Gaaiianetes Table XI1—The Steels of the 4100 Series 
Semi-Thorough Hardening Grodes ——. @ 
Tempered to 300 Brinel! Designa- Phos- ra , Molyb- 
tends Gasca at ba. tion Carbon | Manganese| phorus |Sulphur} Silicon | Chromium} denum 
ee Pee ere A 4119 | 0.17/0.22 | 0.70/0.90 | 0.040 | 0.040 | 0.20/0.35 | 0.40/0.60 | 0.20/0,30 
A 4120 | 0.17/0.22 | 0.70/0.90 | 0.040 | 0.040 | 0.20/0.35 | 0.60/0.80 | 0.20/0,30 
= A 4125 | 0.23/0.28 | 0.70/0.90 | 0.040 | 0.040 | 0.20/0.35 | 0.40/0.60 | 0.20/0,30} . 
— A 4130 | 0.28/0.33 | 0.40/0.60 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.15/0.25 
Hh A 4131 | 0.28/0.33 | 0.50/0.70 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.14/0.19 
| a E 4132 | 0.30/0.35 | 0.40/0.60 | 0.025 | 0.025 | 0.20/0.35 | 0.80/1.10 | 0.18/0,25 
li } yi A 4134 | 0.32/0.37 | 0.40/0.60 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.15/0.25 
i A E 4135 | 0.33/0.38 | 0.70/0.90 | 0.025 | 0.025 | 0.20/0.35 | 0.80/1.10 | 0.18/0.25 
7 i if A 4137 | 0.35/0.40 | 0.70/0.90 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.15/0.25 
+ | E 4137 | 0.35/0.40 | 0.70/0.90 | 0.025 | 0.025 | 0.20/0.35 | 0.80/1.10 | 0.18/0.25 
fa A 4140 | 0.38/0.43 | 0.75/1.00 | 0.040 | 0.040 | 0.20/0.35 }0.80/1.10 | 0.15/0.25 
ia. A 4141 | 0.38/0.43 | 0.75/1.00 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.14/0.19 
ii A 4142 | 0.40/0.45 | 0.75/1.00 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.15/0.25 
yw A 4143 | 0.40/0.45 | 0.75/1.00 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.30/0.40 
+ 4 ‘ A 4145 | 0.43/0.48 | 0.75/1.00 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.15/0.25 
4 li 4 A 4147 | 0.45/0.50 | 0.75/1.00 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.15/0.25 
u if. A 4150 | 0.48/0.53 | 0.75/1.00 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.15/0.25 
1 iy Hp E 4150 | 0.48/0.53 | 0.70/0.90 | 0.025 | 0.025 | 0.20/0.35 | 0.80/1.10 | 0.20/0,27 
HU 
Hi a 
: ‘on. order to promote a coarsening of the grain 
= 2 which must be corrected by subsequent heat Commnnaren, Presioms Properties P 
treatment. The hardening range of these ebecteaheethentinen Eeianacdieeiiiiaiilian 
, } f b b steels is wide. The lower a for ayer re- " Grown te Approsimately 300 B.H.N 
Physical properties of some semi-thoroug ing is reduced by the nickel content an es 
hardening steels. the upper limit is raised by the molybdenum - hernareaom-el ni 
content. As a result, quenching from car- Shiieinea) teliaed 5 
burizing temperature is performed without "Tales Bl Gapesd Wakes Given ar Goam tompaclne 
impairment of the mechanical properties ; C 
or the presence of objectionable distortion. _ 
Carburizing Grades—The principal uses * 2 220 u 
of these series are in the manufacture of i. a 
steels is among the very few which offer automobile and tractor transmission and a b 
» a useful tensile strength up to 300,000 p.s.i. differential gears, anti-friction bearing parts, Ht io t 
in 1-in. sections. oil well drilling cutters and general purpose g io I 
Carburizing Grades—The principal uses pins and shafts. They are also used in large > ue t 
of this series are in the manufacture of bus quantities in the aircraft industry for gears, me J 
and truck transmission and differential gears. pins and similar applications. § I 
Thorough-Hardening Grades — The prin- Semi-Thorough Hardening Grades — The :"° 
cipal uses of the steels in this series are in principal uses of this series are in the manu- #5 8 
* the manufacture of aircraft engine parts facture of sucker rods and aircraft forgings. 4 60 =| 
such as crankshafts, propeller shafts, and Thorough-Hardening Grades — The prin- 15 aol NV 
connecting rods and for automotive crank- cipal uses of the steels in this series are in a8 Bb 
shafts and rear axles. It is also used for the manufacture of forgings for aircraft $3 ie 
blanking dies, cold heading dies, die casting engines, automotive transmission gears, ol ane 
dies, hydraulic machinery shafts, marine splines, tractor gears, and hand tools such uence waren 
engine crank and propeller shafts, dredge as screw drivers. mown 


Table XI1—The Steels of the 4300 Series 



































Designation Carbon | Manganese | Phosphorus Sulphur Silicon Nickel Chromium Molybdenum 
A 4317 0.15/0.20 0.45/0.65 0.040 0.040 0.20/0.35 1.65/2.00 0.40/0.60 | 0.20/0.30 
A 4320 0.17/0.22 0.45/0.65 0.040 0.040 0.20/0.35 1.65/2.00 0.40/0.60 0.20/0.30 
A 4337 0.35/0.40 0.60/0.80 0.040 0.040 0.20/0.35 1.65/2.00 0.60/0.80 0.30/0.40 
E 4337 0.35/0.40 0.60/0.80 0.025 0.025 0.20/0.35 1.65/2.00 0.70/0.90 0.23/0.30 
A 4340 0.38/0.43 0.60/0.80 0.040 0.040 0.20/0.35 1.65/2.00 0.70/0.90 0.20/0.30 
E 4342 0.40/0.45 0.60/0.80 0.025 0.025 0.20/0.35 1.65/2.00 0.70/0.90 0.23/0.30 
760 METALS AND ALLOY 


XUM 





aE niceties | 











KUM 


ComPARATIVE Prvsicat Properties 
0.30 C. Graces 
65 Shown From Optimum Temperature Esch Grode 
¢— Drown te —— 300 BK 
Tensile Strength 
& Reduction of Aree 


Yield Point © 
BB x04 Impoct 


Jources of indiceted 
Room 


Physical properties of 0.30% carbon grades 
of alloy steel. 


§2000 Series (High-carbon 


Chromium Steels) 

The steels of this series, Table XV, are 
used principally for balls, ball races, rollers 
and roller bearings. They are characterized 
by high hardness and excellent wear resis- 
tance. They can be treated to show a surface 
hardness of Rockwell C 63 to 65 and at 
that hardness have high fatigue values. Be- 


fore machining or cold working these steels 


require normalizing followed by a spher- 





Comparative Prysicar Properties 
0.40 /0.50 C. Graves 
Oil Quenched from Optimum Temperature Eoch 
1"¢ = Drawn to Aeproximetely 300 B.H.N. 
Tensile Strength Yield Point 
EB Reduction of Ares EB tz0d impoct 
Sources af indicated 








Note: All Impoct Values Given for Room Tempercture 
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Table X111.—The Steels of the 4600 and 4800 Series 





























Designa- Phos- | Molyb- 
tion | Carbon | Manganese| phorus |Sulphur| Silicon Nickel | denum 
A 4608 | 0.06/0.11 | 0.40 max. | 0.040 | 0.040 | 0.25 max. | 1.40/1.75 | 0.15/0.25 
A 4615 | 0.13/0.18 | 0.45/0.65 | 0.040 | 0.040 | 0.20/0.35 | 1.65/2.00 | 0.20/0.30 
E 4617 | 0.15/0.20 | 0.45/0.65 | 0.025 | 0.025 | 0.20/0.35 | 1.65/2.00 | 0.20/0.27 
A 4620 | 0.17/0.22 | 0.45/0.65 | 0.040 | 0.040 | 0.20/0.35 | 1.65/2.00 | 0.20/0.30 
E 4620 | 0.17/0.22 | 0.45/0.65 | 0.025 | 0.025 | 0.20/0.35 | 1.65/2.00 | 0.20/0.27 
A 4621 | 0.18/0.23 | 0.70/0.90 | 0.040 | 0.040 | 0.20/0.35 | 1.65/2.00 | 0.20/0.30 
A 4640 | 0.38/0.43 | 0.60/0.80 | 0.040 | 0.040 | 0.20/0.35 | 1.65/2.00 | 0.20/0.30 
E 4640 | 0.38/0.43 | 0.60/0.80 | 0.025 | 0.025 | 0.20/0.35 | 1.65/2.00 | 0.20/0.27 
A 4645 ! 0.43/0.48 | 0.60/0.80 | 0.040 | 0.040 | 0.20/0.35 | 1.65/2.00 | 0.20/0.30 
A 4815 | 0.13/0.18 | 0.40/0.60 | 0.040 | 0.040 | 0.20/0.35 | 3.25/3.75 | 0.20/0.30 
A 4820 | 0.18/0.23 | 0.50/0.70 | 0.040 | 0.040 | 0.20/0.35 | 3.25/3.75 | 0.20/0.30 














oidize anneal and slow cooling. Because of 
their susceptibility to quench cracks these 
steels must be handled very carefully. 

Thorough-Hardening Grades — The prin- 
cipai use of this steel is for anti-friction 
bearings of all kinds for the automotive, 
mining, farm implement and aircraft in- 
dustries. 


6100 Series (Chromium- 
Vanadium Steels) 

The steels of this series, Table XVI, are 
characterized by fine grain structure, high 
strength and excellent ductility. In the 
lower carbon grades as carburizing steels 
they exhibit a hard, tough, wear-resistant 
case and a core structure which does not 
flake, powder or flow under pressure. They 
are better suited to single quenching than 
most other alloy steels, and are readily 
welded. In the semi-thorough hardening 
grades they exhibit high strength at tem- 
peratures up to 950 F. All the steels of 
this series have good machinability. They 
also have very low distortion characteristics 
when quenched either in oil or water. 

In heavy sections these steels are used 
in the normalized and tempered condition, 


and they exhibit high strength, high duc- 
tility and an excellent tensile-yield ratio. 

Semi-Thorough Hardening Grades — The 
principal uses of this series are in the manu- 
facture of aircraft propeller blades. 

Thorough-Hardening Grades — The prin- 
cipal uses of the steels in this series are in 
the manufacture of aircraft engine parts 
such as propeller hubs and blades, coil 
springs, piston pins, knuckle pins, con- 
necting rods and crankshafts. They are used 
in the automotive industry for differential 
pinion and side gears and leaf and coil 
springs. Hand chisels, hammers, pliers, 
screw drivers and wrenches are made from 
this series as well as marine engine crank- 
shafts, mill shafting, drilling machine 
screens, small cr afts for pneumatic 
machines, pneumatic bits, valves and valve 
seats. 

Other general uses are for locomotive 
springs, oil refinery equipment such as bolts 
for high temperature service, pistons and 
plungers and parts for pressure vessels. 
These steels are also used for valve springs, 
scarifier teeth, winch shafts, hot-work die 
blocks, hydraulic pistons and shafts. In the 
machine tool industry this series of steel 
is used for gears, chuck jaws, precision lead 
screws, spindles and tool holders, and collets. 


The “NE” Type Alloy Steels 


8000 Series (Molybdenum Steels) 

The steels of this series, Table XVII, 
are characterized by their high impact 
strength and resistance to fatigue. In addi- 
tion, they are easy to forge, easy to ma- 
chine, have good weldability, have stable 
mechanical properties at high temperatures, 
have practically no temper brittleness, re- 
spond well to heat treatment, develop good 
depth of hardness, exhibit minimum mass 
effect in heat treatment and have good 
ductility. 

Carburizing Grades—The steels of this 
series are used for: Armature pinions, loco- 
motive boiler studs, chain knuckles and pins, 
differential pinion gears, drifter feed screws, 
drive pinions, handles, jigs, machine tools, 
pipe wrench handles, piston and pivot pins, 
pitman shafts, precision lathe parts, rifle 
bars, wheel rims, rock drill chucks, cylinder 
covers, hose connections, throttles, reamers, 
main transmission shafts, pump shafts, side 
gears, springs, steering arm bolts, studs, 
steering ball joints, tools, tooth followers, 


transmission gears, tread chains, turret lathe 
collets, valve tappets. 


8600, 8700, 9300, 9400, 9700, 9800 
and 9900 Series (Lean Nickel-Chrome- 
Moly Steels) 


The characteristics of these six series of 
steels, Table XVIII, interlock with those of 
the 4300 series, except that this latter 
named series can be used in larger sections. 
Approximate conservative section limits for 
0.40% C content, grain size 8, are as 


follows: 
9300 9.69 in. 
4300 9.47 in. 
9800 5.87 in. 
9900 4.89 in. 
8700 4.69 in. 
8600 4.27 in. 
9400 3.57 in. 
9700 2.54 in 


The chief characteristics of these steels are: 


‘; 
ie 





Good fatigue-tensile properties, good tough- | 
ness at high hardness, good depth hardness, | 
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good response to heat treatment, stability of 
structure at elevated temperatures, good ma- 
chinability, relative freedom from distortion 








Comparative Prysicar Properties 
0.40/0.50 C. Graves 





wT" 


Semi-Thorough Hardening Grades—Among 
the important uses of these steels are: Ajr. 
craft parts, axle pins and nuts, axle 





in quenching and resistance to abnormal = Ms - Heel noe me woo 8KN bevel gears, boiler studs, Diesel engine bol, De 
grain growth. _ aad Zl Vield Point bolts for high temperature service, cam. 
Carburizing Grades—The steels of these So. Bl izod impect shaft rocker levers, chain appendages, Pins, fj— 
series are used for: Armature pinions, auto- Sources af indicated chain side bars, compression valves, cop. A 
mobile bolts, bakery equipment, bearing necting rod bolts, cranes, crankshaft forg. A 
balls and races, bearings, locomotive boiler See ep ger ee ne ee ings, dampener mountings, differential gear, A 
studs, automobile bolts, brake assemblies, differential ring gears, engine stand bol, E 
camshafts, chain knuckles and pins, chuck fabrication and erection bolts and nuy- 9] A 
parts, clutch driver and ring, clutch forgings, fluid line fittings, aircraft forgings, lo. §~ 
fork lever pins, pinions, roller housings, col- motive forgings, fuel pump sleeves, herring. 
let blanks, cranes, crankshaft forgings, Diesel bone pinions, jack hammer bolts, jigs, m- 
engine hubs, differential gears, pinions and chine tool keys, king pins and bolts, landing f fam 
ring gears, drifters, drifter chucks, jaws gear collars, link pins for doors and hatches, f forg 
and feed screws, drive pinions, forgings for \40 locomotive nuts, milling cutter bodies, nuts, | shaft 
aircraft, gears, gears for mining and road oil pump piston assemblies, oil well sucker agot 
machinery, handles, jigs, king bolts and 5 rods, operating levers, pinion gears, pins, | putt 
pins, knuckle pins, main drive gears, motor § piston rods, pneumatic drill spindles, pumps kell 
nuts, oil pump impeller shafts, oil suction | and handles, reducing gears, ring gears § for 
pump impeller, oil well sucker rods, pinion Ei rock drill bolts, rockers, sucker rods, socket 
8 wrenches, spindle shafts, starting motor 
ii armature shaft, steering arms, steering 
FH knuckles and supports, studs, tools, tractor 
CompPARATIVE PHySicAL PropEerRTies parts, transmission and transmission gears, = 
0.40 /0.50 C. Graves tripods, valves, worm shafts, wrenches, [ 
Cnaygntes aver hy eects oo 1-7 Thorough-Hardening Grades—Among the 
“Ney Mia important uses of these steels are: Air 
&Y Tensile Arength 2 Yield Point brakes, axle pins, axles, ball bearings, bevel ! 
Ge Reduction of Ares a Physical properties of thorough-hardening gears, bolts, bolts for high temperature ser- ! 
ont ane grades of alloy steel tempered to 400 B.H.N. vice, camshaft rocker levers, carburetor parts, z 
SD sadh noes Ali impact Veluer Given for Geom Temperature cargo hoists, centrifuges, chain and chain 
H terminals, chain hoists, chain rollers and side 
ee ne : : . bars, chemical tanks, chisels, clam bucket 
gears, pipe wrench handles, piston pins, teeth, clutch shafts, clutch spring bolts, drill 

































































piston rings, pitman shafts, pivot pins, 
pneumatic tools, power boat transmission, 
precision lathe parts, pump shafts, reducing 
gears, reverse gear lock ring, reverse gear 
pinion shaft, ring and side gears, rock drill 
parts, chucks, cylinder covers, hose con- 
nections and throttles, reamers, sucker rods, 
roller bearings, rotor nuts, main transmis- 
sion shafts, mine shafts, pump shafts, mine 
shoes, side gears, slides, splines, spring 
hanger pins, leaf springs, sprockets, starter 
drives, motor drive shafts and pinions, steer- 
ing arms, bolts, studs, steering ball joints, 
suction pump impeller, stud and collar, 
steering arms, tool holder shanks, tools, 
tooth followers, tractor gears, transmission 


collars, collets, connecting rod bolts, con- 
veyors, coupling bolts, cracking still fittings, 
cranes and crane pins, crankcase studs, 
crankshaft extension bolt, cylinder head 
studs, Diesel lock ring bolts, differential 
ring gears, dowel bushing, draw bench man- 
drels and punches, drill collars, drill stems, 
elevator shafts, engine spacers, engine stand 
bolts, excavating machines, fabrication bolts, 





ComPARATIVE PHysicar Properties 
0.40/0.50 C. Graves 
Oil Quenched from imum 
































































































































chains, tread chains and pins, turret lathe 1°> = Orewn te ly 400 BN. 
, : , collets, universal joints, truck, valve tappets, 
Physical properties of thorough-hardening vibration damper, winches, worm gears and Tavis Arengh sot a 
grades of alloy steel tempered to 300 B.H.N. shafts for windlasses. 8 fObt eke —— ss 
: 80° ole: All impoct Values Given for Room Temperature 
Table XIV.—The Steels of the 5100 Series 5 emo ——- 4 
23 ~ | oe 
Designa- Phos- ee ——— 
tion Carbon | Manganese | phorus | Sulphur Silicon Chromium Hi c——_ y ° 
(60, 
A 5120 0.17/0.22 0.70/0.90 0.040 0.040 0.20/0.35 0.70/0.90 Dod zs D -_ BT 
A 5130 | 0.28/0.33 | 0.70/0.90 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 at g ) _W 
A 5140 0.38/0.43 0.70/0.90 0.040 0.040 0.20/0.35 0.70/0.90 H 
A 5145 0.43/0.48 0.70/0.90 0.040 0.040 0.20/0.35 0.70/0.90 ;™ Vib lz 
A 5150 0.48/0.55 0.70/0.90 0.040 0.040 0.20/0.35 0.70/0.90 ry teed 
A 5152 0.45/0.55 0.70/0.90 0.040 0.040 0.20/0.35 0.90/1.20 oH to 
lie 
Table XV —The Steels of the 52000 Series “ie Te Y 
once 5 ‘4sto 640-85 
Designa- | Phos- ryaaes Ccomae come —* waar 
tion Carbon | Manganese phorus | Sulphur Silicon Chromium b= am _—_—— ’ 
E 52095 0.95/1.10 | 0.25/0.45 0.025 0.025 0.20/0.35 | 0.40/0.60 
E rope ae pes 0.025 0.025 Heo gt 0.90/1.15 
E 5210 0.95/1.10 | 0.25/0.45 | 0.025 | 0.025 | 0.20/0.35 | 1.20/1.50 Physical properties of thorongh-badeua 
| / . . . 
E 52101 | 0.95/1.10 | 0.25/0.45 | 0.025 | 0.025 | 020/035 | 1'30/1.60 wader of alley soeel tempered to 40088 
762 METALS AND ALLOYS $ 














Table XVI—The Steel 


s of the 6100 Series 





























Comparative Prysica, PROPERTIES 
0.40/0.50 C. GRaves ~ Fury QUENCHED 





















































































































































— Phos- | Oil Quenched From $80" te Temperature Each Grode 
a Carbon | Manganese} phorus Sulphus| Silicon Chromium Vana jinm Tenron 5 : raph n 0905 
— ova ae impact posienas Sesasis ’ 
Fy 6120 | 0.17/0.22 | 0.70/0.90 | 0.040 | 0.040 | 0.20/0.35 | 0.70/0.90 | 0.10 min. er seats 
A 6145 | 0.43/0.48 | 0.70/0.90 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.15 min. Semen alll — pmneoaall 
‘ 6150 | 0.48/0.55 | 0.65/0.90 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.15 min. pent bee 
£ 6150 | 0.47/0.53 | 0.70/0.90 | 0.025 | 0.025 | 0.20/0.35 | 0.80/1.10 | 0.15 min. ; WE iol dias Gas G Gan Speen 
A 6152 | 0.48/0.55 | 0.70/9.90 | 0.040 | 0.040 | 0.20/0.35 | 0.80/1.10 | 0.10 min. } we . - J 
— is r Ni Re ‘ 
rg to — ae A — 
jyme hardened objects, flat springs, aircraft pling screw, main bearing bolts and studs, Pye ae S45 7 
forgings, gears for machine tools, generator nuts, oil pump shafts, oil seal ring housing : 190} — }__ig 44 4 
dufts, hammers, herringbone pinions, hex- liner, oil seal ring spacer, oil well tool a oe 4 i 
ygonal nuts, lock screws, hoists and hoist joints, pinion shafts, pinions and axles, ct yy | 
parts, impeller gears, jack hammer valves, drive pinions, piston pins, piston rods, - 
ielleys, launch gears, lever shafts, link pins pivot pins, pliers, press tie bolts, propeller LF ha > kareena 
for tractors, lock nuts, magneto drive, cou- shafts, pump piston rods, pump rotors, ring Ee 4 - 
5 te " 
4° 5 
Table XVII—The Steels of the 8000 Series _ 4 mE = 
f Designa- | Phos- Molyb- e! 
nation Carbon Manganese | phorus | Sulphur | Silicon denum oun ‘ 334 
1.00/1.30 0.040 0.040 0.20/0.35 0.10/0.20 . : : 
3 Physical properties of thorough-hardening 
1.30/1.60 0.040 0.040 0.20/0.35 0.20/0.30 grades S ‘lies a to 500 to 
1.30/1.60 0.040 0.040 0.20/0.35 0.30/0.40 “550 B.H.N 
Table XVIIL.—The Steels of the 8600 to 9900 Series 
Designation Carbon Manganese | Phosphorus | Sulphur | Silicon Nickel | Chromium | Molybdenum 
A 8612 0.10/0.15 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8615 0.13/0.18 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8617 | 0.15/0.20 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8620 | 0.18/0.23 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8622 | 0.20/0.25 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8625 0.23/0.28 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8627 0.25/0.30 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8630 0.28/0.33 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8632 0.30/0.35 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8635 0.33/0.38 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8637 0.35/0.40 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8640 | 0.38/0.43 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8642 0.40/0.45 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8645 0. 43/ 0.48 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8647 0.45/0.50 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8650 0.48/0.53 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.15/0.25 
A 8712 0.10/0.15 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8715 0.13/0.18 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8717 0.15/0.20 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8720 0.18/0.23 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8722 0.20/0.25 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8725 0.23/0.28 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8727 0.25/0.30 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8730 0.28/0.33 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8732 0.30/0.35 0.70/0.90 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8735 0.33/0.38 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8737 0.35/0.40 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8740 0.38/0.43 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8742 0.40/0.45 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8745 0.43/0.48 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8747 0.45/0.50 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 8750 0.48/0.53 0.75/1.00 0.040 0.040 0.20/0.35 0.40/0.70 0.40/0.60 0.20/0.30 
A 9310 0.08/0.13 0.45/0.65 0.040 0.040 0.20/0.35 3.00/3.50 1.00/1.40 0.08/0.15 
E 9310 0.08/0.13 0.45/0.65 0.025 0.025 0.20/0.35 3.00/3.50 1.00/1.40 0.08/0.15 
A 9312 0.10/0.15 0.45/0.65 0.040 0.040 0.20/0.35 3.00/3.50 1.00/1.40 0.08/0.15 
E 9312 0.10/0.15 0.45/0.65 0.025 0.025 0.20/0.35 3.00/3.50 1.00/1.40 0.08/0.15 
A 9315 0.13/0.18 0,.45/0.65 0.040 0.040 9.20/0.35 3.0973.50 1.09/1.40 0.08/0.15 
E 9315 0.13/0.18 0.45/0.65 0.025 0.025 0.20/0.35 3.00/3.50 1.00/1.40 0.08/0.15 
A 9317 0.15/0.20 0.45/0.65 0.040 0.040 0.20/0.35 3.00/3.50 1.00/1.40 0.08/0.15 
E 9317 0.15/0.20 0.45/0.65 0.025 0.025 0.20/0.35 3.00/3.50 1.00/1.40 0.08/0.15 
A 9320 0.18/0.23 0.45/0.65 0.040 0.040 0.20/0.35 3.00/3.50 1.00/1.40 0.08/0.15 
E 9320 0.18/0.23 0.45/0.65 0.025 0.025 0.20/0.35 3.00/3.50 1.00/1.40 0.08/0.15 
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Table XVIII. (Continued)—The Steels of the 8600 to 9900 Series. 










































































Designation Carbon | Manganese | Phosphorus Sulphur Silicon Nickel Chromium | Molybden, 
NE 9415 0.13/0.18 | 0.80/1.10 | 0.040 0.040 | 020/035 | 030/060 | 030/050 | 0.08/j5) 
NE 9417 0.15/0.20 0.80/1.10 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0,15 
NE 9420 0.18/0.23 0.80/1.10 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0,15 
NE 9422 0.20/0.25 0.80/1.10 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0.15 
NE 9425 0.23/0.28 0.80/1.10 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0.15° 
NE 9427 0.25/0.30 0.80/1.10 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0,15 
NE 9430 0.28/0.33 0.90/1.20 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0.15 
NE 9432 0.30/0.35 0.90/1.20 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0.15 
NE 9435 0.33/0.38 0.90/1.20 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0,15 
NE 9437 0.35/0.40 0.90/1.20 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0.15 
NE 9440 0.38/0.43 0.90/1.20 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0.15 
NE 9442 0.40/0.45 1.00/1,30 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0.15 
NE 9445 0.43/0.48 1.00/1.30 0.040 0.040 0.20/0.35 | 030/060 | 0.30/0.50 | 0.08/015 
NE 9447 | 0.45/0.50 1.20/1.50 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0,15 
NE 9450 0.48/0.53 1.20/1.50 | 0.040 0.040 0.20/0.35 0.30/0.60 0.30/0.50 0.08/0.15 
NE 9722 0.20/0.25 0.50/0.80 0.040 0.040 0.20/0.35 0.40/0.70 0.10/0.25 0.15/0.25 
NE 9727 0.25/0.30 0.50/0.80 0.040 0.040 0.20/0.35 0.40/0.70 0.10/0.25 0.15/0.25 
NE 9732 0.30/0.35 0.50/0.80 0.040 0.040 0.20/0.35 0.40/0.70 0.10/0.25 0.15/0.25 
NE 9737 0.35/0.40 0.50/0.80 0.040 0.040 0.20/0.35 0.40/0.70 0.10/0.25 0.15/0.25 
NE 9742 0.40/0.45 0.50/0.80 0.040 0.040 0.20/0.35 0.40/0.70 0.10/0.25 0.15/0.25 
NE 9745 0.43/0.48 0.50/0.80 0.040 0.040 0.20/0.35 0.40/0.70 0.10/0.25 0.15/0.25 
NE 9747 0.45/0.50 0.50/0.80 0.040 0.040 0.20/0.35 0.40/0.70 0.10/0.25 0.15/0.25 
NE 9750 0.43/0.53 0.50/0.80 0.040 0.040 0.20/0.35 0.40/0.70 0.10/0.25 0.15/0.25 
NE 9763 0.60/0.67 0.50/0.80 0.040 0.040 0.20/0.35 0.40/0.70 0.10/0.25 0.15/0.25 
NE 9768 0.64/0.72 0.50/0.80 0.040 0.040 0.20/0.35 0.40/0.70 0.10/0.25 0.15/0.25 
A 9830 | 0.28/0.33 0.70/0.90 0.040 0.040 0.20/0.35 0.85/1.15 0.70/0.90 0.20/0.30 
A 9832 0.30/0.35 0.70/0.90 0.040 0.040 0.20/0.35 0.85/1.15 0.70/0.90 0.20/0.30 
A 9835 | 0.33/0.38 0.70/0.90 0.040 0.040 0.20/0.35 0.85/1.15 0.70/0.90 0.20/0.30 
A 9837 | 0.35/0.40 0.70/0.90 0.040 0.040 0.20/0.35 0.85/1.15 0.70/0.90 0.20/0.30 
A 9840 | 0.38/0.43 0.70/0.90 0.040 0.040 0.20/0.35 0.85/1.15 0.70/0.90 0.20/0.30 
A 9842 0.40/0.45 0.70/0.90 0.040 0.040 0.20/0.35 0.85/1.15 0.70/0.90 0.20/0.30 
A 9845 0.43/0.48 0.70/0.90 0.040 0.040 0.20/0.35 0.85/1.15 0.70/0.90 0.20/0.30 
A 9847 0.45/0.50 0.70/0.90 0.040 0.040 0.20/0.35 0.85/1.15 0.70/0.90 0.20/0.30 
A 9850 | 0.48/0.53 0.70/0.90 0.040 0.040 0.20/0.35 0.85/1.15 0.70/0.90 0.20/0.30 
NE 9912 | 0.10/0.15 0.50/0.70 0.040 0.040 0.20/0.35 1.00/1.30 0.40/0.60 0.20/0.30 
NE 9915 0.13/0.18 0.50/0.70 0.040 0.040 0.20/0.35 1.00/1.30 0.40/0.60 0.20/0.30 
NE 9917 0.15/0.20 0.50/0.70 0.040 0.040 0.20/0.35 1.00/1.30 0.40/0.60 0.20/0.30 
NE 9920 0.18/0.23 0.50/0.70 0.040 0.040 0.20/0.35 1.00/1.30 0.40/0.60 0.20/0.30 
NE 9922 0.20/0.25 0.50/0.70 0.040 0.040 0.20/0.35 1.00/1.30 0.40/0.60 0.20/0,30 
NE 9925 0.23/0.28 0.50/0.70 0.040 0.040 0.20/0.35 1.00/1.30 0.40/0.60 0.20/0.30 














gears, rock drill chucks, rock drill feed 
screw, rock drill parts, roller compression 
springs, socket wrenches, screw machine 
parts, screws, scythe blades, set screws, shaft- 
ing, spring cross shafts, springs, sprocket 
shafts, sprockets, steam pipe bolts, steam 
turbine bolts, steering arms, steering knuck- 
les and supports, structural parts, studs, 
studs for high temperature service, cylinder 
head and main bearing, T-bolts and nuts, 
tool holder studs, tools, tool joints, track 
tools, tractor shafts, transmission gears, 
transmission machinery, transmission sprock- 
ets, tread chains, universal joints, valve 
spring collar key, valve spring washers, 
valve tappets, valves, winches and winch 
gears, windlass shafts, wing hinge fittings, 
worm gears, wrenches, shifter yokes. 


9200 Series (Silicon, Chromium Steels) 

The steels of this series, Table XIX, were 
originally developed as spring steels for 
both automotive and railroad service. Their 
high strength, excellent toughness and re- 
sistance to shock have made them popular 
in the manufacture of hand tools. 


Thorough-Hardening Grades—The prin- 
cipal uses of the steels in this series are in 
the manufacture of axes, chisels, clutch 
springs, coil and flat springs, collets for 
machine tools, connecting rod bolts for 
Diesel engine, flat springs, hand tools, lock 
washers, mine bits, pipe tools, punches, 
rock drill bolts, mine, axle shafts, socket 
wrenches, leaf springs, street car repairs, 
sway bars and track tools. 


Table XIX.—The Steels of the 9200 Series 

















Designa- | Phos- 
tion Carbon Manganese | phorus | Sulphur | Silicon Chromium 
A 9255 | 0.50/0.60 | 0.70/0.95 | 0.040 | 0.040 | 1.80/220 | + — 
A 9260 0.55/0.65 0.70/1.00 0.040 0.040 1.80/2.20 — 
A 9261 0.55/0.65 0.70/1.00 0.040 0.040 1.80/2.20 0.10/0.25 
A 9262 0.55/0.65 0.70/1.00 0.040 0.040 1.80/2.20 0.25/0.40 
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The time for complete reconversion to 
civilian production is when Victory is ours. 
The time to start thinking about it is NOW. 
When that great day comes, manufacturers of 
every line of products will be looking for a 
dependable source of supply for sleeve bear- 


ro 8 ings ... one that can deliver to exacting 
specifications —without delay. 





This you will find at Johnson Bronze. While all 
of our present production is for essential war 
needs . . . our reconversion problem is relatively 
simple. All we need is a new set of prints. 


When manufacturers place their bearing re- 
quirements with Johnson Bronze they gain the 
advantage of more than thirty-five years of 
exclusive bearing experience—plus complete 
facilities for the manufacture of every known 
type. When you start thinking about your 
postwar product, call in a Johnson Engineer. 
Permit him to review your applications . . . to 
make recommendations based on facts, free 
from prejudice. There is one located as near as 
your telephone. 
a STIS ee tS 
DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago - Cincinnati - Cleveland ° Dallas 
Detroit : Kansas City - Los Angeles - Minneapolis - New Castle - Newark : New York - Philadelphia 
Pittsburgh - St. Louis - San Francisco ° Seattle. 


BRONZE 


SLEEVE BEARING HEADQUARTERS 
769 S$, MILL STREET NEW CASTLE, PA. 
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Present and Potential Uses: Present and Potential Uses: 
Lighting fixtures; insulators; battery cases; hydrometers; Housings; radio cabinets; aircraft parts; contail 
funnels; closures, food handling equipment; pharma- insulators; flashlights; automotive parts; escutcheo 


ceutical, cosmetic. and jewelry, containers; costume... refrigerator parts; tool handles; rods, tubes, Dam 
jewelry; novelties; refrigeration © parts; pens; pencils; 





special extruded shapes for kitchen trim; aw 


liquor dispensers; escutcheons; chemical apparatus; »«,) and aircraft window frames; modern window bin Is. 


Te i casi alice Sid used as tape and wire coating. aa 


Properties: bits f epitlirs: Extra tough, particularly at low temperatures; afi 
Clear, translucent or opaque; broad color ranges: éxceles: C colors; pleasant to handle; transparent or transhi 
lator; can “pipe’’ light : a dimensionally stable to varying climatic conditiox 
through rod at angles, and around.corners; resistant to . temperatures; light in weight; available in wide ral 
acids and many alkalies; low ‘water absorption; light flow; not available in crystal color; limited chem 
weight; stable at low temperatures. Pacepetor= “tt solvent resistance. Ss 
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putting plastics in the right place is your quick guide to Dow plastics. You are probably 
siness. It is our business to produce the already familiar with it. Most designers are. 


right plastics and, whenever possible, aid in Perhaps it will help you to find the material 





» - I heir application. That’s why we present this —_you’re looking for right now. 
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in masks chemical apparatus; pump parts; valves 
val i parts; name plates; meter parts; paint brush . 

| 9; ir ulation; funnels; bottles; closures; plumbing... 
ne wire coating, etc.; pipe and tubing for in-s) 0:5 © 
ins requiring chemical and corrosion resistance; 
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PLASTICS 


STYRON + ETHOCEL © ETHOCEL SHEETING 
SARAN + SARANFILM @ STRIPCOAT ¢ STYRALOY 
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W e’re “from Missouri”. Even the exacting examinations of our modern testing 
laboratory don’t satisfy us completely. So we’ve added infallible final “inspec- 
tors”— giant X-Ray machines—to prove the quality of N-B-M Bronze Parts beyond 
the shadow of a doubt. 
This gives you added assurance of strength and shock-resistance inherent in 
close-grained N-B-M castings, produced by our special alloying and automatic 
pyrometer-controlled pouring methods. 


Whether you need huge rough castings or pygmy precision parts, you will 
be sure they’re perfect if you specify 


N-B-M 
BRONZE PARTS 


NATIONAL BEARING 
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ST.LOUIS > NEW YORK 
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Natural and Synthetic Rubbers 


The commercial types of synthetic rubber may be classified into five groups. These may be compounded 
and cured in many ways so as to obtain a variation of properties. In order to give a general view of the qualities 
of each type, a rating has been made by United States Rubber Co., and this system has beer used as the basis for 
the ratings here given—A is best, B next best, and so on. 


In general, natural rubber shows better physical properties and lower resistance to deterioration than the 
synthetics. 
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Natural Rubber—prepared from the sap of any of a number of plants. In general, easier to process 
than the synthetics. Readily vulcanized. Automobile and airplane tires and tubes, electrical in- 
sulation, chemical equipment, and many other uses. 





A A ( B-C D D D 





Buna S—the most widely used synthetic, and the one most similar to natural rubber. A butadiene 
and syrene copolymer. May be vulcanized with sulphur and cured to hard rubber. Used in tires 


and tubes, etc. 
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Buna N—copolymers of butadiene and acrylonitrile. May be vulcanized with sulphur and cured 
to hard rubber. Perbunan, Hycar, Chemigum and Thiokol RD are of this type. Used for oil 
and gasoline hose, tank linings, gaskets, etc. 





( C-D B-U ( 





Neoprene—copolymers of chloroprene. The first commercially successful synthetic rubber. Best 
light resistance, good flame resistance. Vulcanization without sulphur. Cannot be cured to hard 
rubber. Used for oil resistant hose, gaskets, shoe soles, barrage balloons, truck tires, etc. 
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Butyl—a copolymer of isobutylene and other hydrocarbons. May be produced cheaply from petro- 
leum by-products. May be vulcanized with sulphur, but not cured to hard rubber. Resistance to 
deterioration good, but physical properties low. Used for chemical storage, cubes and tires, etc. 
Flexon is of this type. 
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Thiokol—links between the plastics and the synthetic rubbers. Of all the synthetics, the Thiokols 
differ most widely from natural rubber, having the highest resistance to deterioration and the 
lowest physical properties. Used for oil hose, paint spray hose, tank linings, gaskets, etc. Trade 
names are Thiokol A, B, and FA. 
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Provide Essential Dependability 


These Nickel steel parts for air- 
-craft engines meet the rigid re- 
quirements and specifications 


of the Army Air Forces. 


Turned out by the thousands by 


American Safety Razor Corpo- 


ration, they satisfy the engine 








builders’ demands for high me- 
chanical properties, minimum 
distortion after heat treatment, 
close tolerances and thorough 


reliability in service. 


We invite consultation on the 
use of Nickel or Nickel alloys in 


your products or equipment. 
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Introduction and Definitions 

Steel castings are progressively assuming a more important 
role in both armament and essential civilian industries. Heat 
treatments have been found to enhance their physical properties 
to such an extent that heat treated steel castings are rapidly 
becoming a very important class of engineering materials. 
These notes will be limited to a very general summary of the 
heat treating processes employed by manufacturers of steel cast- 
ings and to a brief discussion of their engineering properties. 
A more detailed study of the heat treatment of steel castings 
will follow in a later Engineering File Facts. 

Throughout these notes, the term “annealing” is employed 
to denote the slow heating to a temperature slightly above the 
critical range (usually a maximum of 200 F above the upper 
critical temperature), then soaking at that temperature (for 
about 1 hr. per in. of cross-section), and followed by slow 
cooling (in the furnace); this process is sometimes called ‘‘full 
» annealing.” “Normalizing” is used to mean the slow heating 

to above the critical range and soaking at that temperature, 
Followed by cooling the castings in still air. In some cases a 
tempering treatment may follow normalizing, especially if the 
: has a tende towards air-hardening or if the casting is of 
such a complicated design that uneven cooling might result in 
~ dangerous internal stresses. 

Steel castings are generally classified as follows:* 

1. Carbon steel castings 
a. Medium carbon castings (0.20 to 0.40% C) 
b. Special carbon castings (less than 0.20% and over 
0.40% C) 
2. Alloy steel castings 
a. w alloy castings (less than 8% alloying agents) 
b. High alloy castings (over 8% alloy, e.g. stainless 
steels, etc.) 
In these notes the engineering properties of the carbon and low 
alloy steel castings (classes la, 1b and 2a, above) will be 
discussed. 








i 


Types of Cast Steels 

The major classes of cast steels are given above as carbon and 
alloy steels. There are, however, as many variations in type 
within these classes as in the case of wrought steels. Many of 
the standard specifications for cast steels are listed in Table 1. 
Here the emphasis is on the physical properties rather than on 
chemical composition. These specifications usually provide that 
the steels for casting purposes may be made by any one of the 
following processes: Electric (arc or induction), open hearth, 
crucible, or converter, unless otherwise specified. 


Heat Treatment 

Steel castings are heat treated in much the same manner as 
are similar parts made from wrought steels. In general, the heat 
treatment of steel castings can be divided into four general 
processes : ye normalizing, quenching, and tempering. 
Annealing is defined above; its purpose is to cause recrystalliza- 
tion, thus breaking up the large, coarse crystals that were formed 
during the solidifying of the casting and to promote diffusion 
(thereby eradicating segregation). Normalizing is also defined 
above; this treatment is used to attain approximately the same 
ends as is annealing. However, alloy steel castings are seldom 
annealed except as a first treatment (to be followed by normal- 
izing or quenching) because the alloys lower the critical cooling 
fate and reduce the rate of diffusion to such low values that 
little is gained by this process. 

A comparison of the effects of annealing and normalizing is 
interesting: Normalizing produces a higher ultimate strength 
and yield point in cast steels than does annealing; the ductility 


(Continued 


Steel Castings 


Engineering Properties of Steel Castings 


of annealed and of normalized steel castings is about the same; 
after normalizing, a casting will have better impact resistance 
than it would after annealing; there is less separation of ferrite 
and pearlite during the normalizing process; annealing produces 
a softer steel having greater freedom from internal stresses; and 
this process ties up furnaces longer than does normalizing. 
Quenching steel castings involves careful, uniform heating 
followed by quenching in oil, brine or water (or in an air 
blast); use the same techniques and procedures as in hardening 
wrought steel parts. As with their wrought counterparts, steel 
castings are tempered after quenching to remove internal stresses 
and sometimes to improve the ductility and impact strength. (or 
shock resistance) at the expense of the tensile strength and 
hardness. It is to be noted that many of the specifications listed 
in Table 1 state that “castings shall not be quenched in, or 
sprayed with a liquid, or be oro to a mechanical air blast, 
without the approval f the purchaser. It is common 
ice to give large or highly pos steel castings a multiple 
treatment: Annealing or normalizing may be followed by 
another similar treatment or by a tempering or quench and 
tempering treatment. These multiple treatments bring out the 
best characteristics in the material. 


Design Notes 

Steel castings weighing from a pound or two (with sections 
of Y% to 2 in.) to 85,000 Ib. (and having sections 3 to 6 in. 
thick) have been successfully water quenched *~* in production 
practice. Therefore, it is apparent that designers can easily 

use (over a wide range of sizes and complexities) of the 

improved physicals resulting from quenching these castings. 
After appropriate heat treatment, steel castings possess excellent 
ballistic Properties (#.¢., they have high tensile strengths and 
yield points). The lack of directional properties in quenched 
castings gives them an important advantage over forgings; and, 
in general, the desirable properties of steel forgings may 
duplicated in the castings. The hardenabilities of cast and 
wrought steels of the same composition are very similar.*~ 

The high temperature creep-strength and corrosion resistance 
of steel castings are both equal to, or greater than, those of 
similar wrought steels.° Cast steels exhibit superior fatigue re- 
sistance when compared with weldments; low notch sensitivity 
is another favorable characteristic of steel castings. Following 
is a comparison of certain properties of cast and wrought steels 
“of equivalent composition.” * 


“see 





Characteristic 
Ratio of Fatigue Strength 
to Tensile Strength 


0.48 - 0.52 
0.38 - 0.42 
0.40 - 0.46 


Type of 
Material 





Wrought steels 





Cast steels 


Cast steels (shot blasted) 

















' Marks, Ed., Handbook,"’ McGraw-Hill Book Co., 
N, a’ D- 

2 “Quenching Large Steel Castings,"” R. A. Gezelius, Steel, Vol. 114, May 29, 
944, p. 88. 

3 “Design and Mass Important in Quenching Steel Castings, 
Steel, Vol. 114, June 5, 1944, pp. 110 and 170, 

*“*Hardenability and Interchangeability of Cast Steels,’’ 
Tron Age, Vol. 154, Nov. 23, 1944, pp. 42-46. 
‘‘Hardenability of a Heat Measured from Cast Test Pieces,’ E. 
Metal Progress, Vol. 44, Dec. 1943, pp. 1133-1134. 

6 “Steel Castings in Aircraft,’ J. F. B. Jackson, 
Oct. 1944, pp. 614-615. 
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The worm turns... l-o-n-g-e-r 


SURFACE HARDENED! 






seme steel stock screws like the one pic- passed hardness, that can be lapped, ground or 
\ J tured are the most critical element in Royle polished, The hardness of the case is uniform, 
continuous extruding machines. These stock screws ranging between 850 and 1100 Vickers Brinell. 
must be finished to a perfectly smooth, satin finish. After treatment, the parts have a glass-hard, 
Protection against abrasive wear is obtained by tightly adhering case with excellent corrosion 
having each stock screw Surface Hardened by the resistance and optimum physical properties. All 
ql patented Stainless Surface Hardening Company standard types of Stainless Steel can be processed. 
process. Whenever a combination of abrasion and cor- 
This exclusive Process provides a combination rosion resistance is important, stainless steel, sur- 
r of corrosion resistance with a surface of unsur- face hardened, is the answer. Investigate now! 


JIMLeo CS-J1 





Stainless Surface Hardening Co. 
253 Bent Street, Cambridge 41, Mass. 


STALVLESS SURFACE 










Please send full details of your process 
for surface hardening stainless parts. 


Firm 





: Address 
253 Bent Street, Cambridge 41, Mass. 


Telephone TRObridge 7000 ¢ Teletype Cambridge 547 
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NUMBER 91 (continued) STEEL CASTINGS 
Table 1. Specifications for Cast Steel** 
+ | | Minimum Physical Properties | Minimum Physical Properties 
Speci- | wi Heat | Red. Speci- Heat Red 
fication | Name Grade Teen- Tensile | Yield Elong. in — Name Grade Treat- Tensile | Yield |Elong. in : 
Number ment | 6(Ste.. Point, ke 2”,| Area Number ment Str., | Point, | in 2”, | does 
| p:s.i. | _p-s.i- psi. | psi. | & % 
ASTM | Carbon N-l None No physical tests required ASTM Alloy steel Wwcl H.T.7 70,000 | 45,000 | 22 35 
A271° | steel N-2 H.T.* No physical tests required A217° castings suit- WCIA Annealed | 70,000 | 40,000 20 | 35 
castings | | able for fu- wc2 H.T.7 | 65,000 | 35,000 | 24 | 35 
for miscel- A-l None 60,000 | 30,000 | 2 30 sion welding wcs H.T.7_ | 80.000 | 55,000 20 35 
laneous A-2 H.T.1 | 60,000 | 30,000 | 26 | 38 for service Pag ited 
industrial A-3 Annealed | 60,000 | 30,000 | 24 | 35 temperatures | } 
uses B H.T.* | 70,000 | 38,000 | 24 | 36 from 750 
B-1 Annealed | 66,000 | 33,000 | 22 | 33 to 1100 F._| 
B-2 | Annealed | 70,000 | 35,000 | 20 30 USA Steel cast- | As As specified 
H H.T.1 80,000 | 43,000 | 7 25 7-66 ings for guns specified | Ben 
H-1 Annealed | 80,000 40,000 | 17 25 (for centrif- 
ASTM Carbon steel A-l None 60,000 | 30,000 | 22 | 30 ugal casting) 

A87 and alloy A-2 H.T.? 60,000 | 30,000 | 26 38 Federal Steel Class X None No physical tests required 
steel castings B H.T.2 | 70,000 38,000 | 24 | 36 — eustings |Ciess0 | H.T2® | No cbesicel nd 
for railroads Cc H.T.2 90,000 | 55,000 | 22 40_| 00-5. ass .T. o physical tests require: 

ASTM Annealed, | 70,000 | 36,000 | 22 30 681b Class 1 H.T.** | 60,000 | 30,000 | 24 35 
5 Carbon steel normal- | Class 2 H.T.17_ | 65,000 | 35,000 | 20 | 30 
castings for ized or Class 3 H.T.*® | 80,000 | 40,000 | 17 25 
valves, normal- Class 4Al | H.T.*® | 75,000 | 40,000! 24 | 35 
flanges and ized and | Class 4A2 | H.T.*® | 85,000 | 53,000 | 22 | 35 
fittings for tempered Class 4B1 | H.T.*7 | 85,000 | 55,000 22 40 
| high temper- as speci- | Class 4B2 | H.T.*7 | 90,000 | 60,000 | 22 45 
ature service fied by | Class 4B3 | H.T.17 |100,000 | 65,000 | 18 | 30 
purchaser = Class 4C1 | H.T.? 90,000 | 65,000 | 20 | 45 
ASTM Alloy steel 13 Annealed | 75,000 | 40,000 24 35 Class 4C2 | H.T.4 [105,000 | 85,000 | 18 | 40 
Al4s'° | castings for 23 Annealed | 85,000 | 53,000 | 22 35 Class 4C3 | H.T.? 120,000 |100,000 | 14 35 
paren ah 14 H.T.* | 85,000 | 55,000 | 22 | 40 Class 4C4 |_H.T.?__|150,000 [125.000 | 10 | 25 
purposes 2¢ H.T.* 90,000 | 60,000 | 22 45 USN Alloy steel “lass H.T.** 
3* | wr¢ |100,000 | 65,000} 18 | 30 46833 | (molybde- eesti — a4 | 
15 H.T.S 90,000 | 65,000 | 20 45 INT)?3|_num) castings } 
25 | H.T.5 120,000 | 100,000 14 35 } . 
35 H'T.5 |150.000 |125,000 | 10 | 25 USN Alloy steel | See USN |100,000 | 70,000 | 17 | 30 
-—-— 2 — 46845 castings 46S1K | | 
ASTM | Alloy steel Ci | H.T.? | 80,000 | 50,000 | 22 | 45 (special- | (below) for 
Al57® castings for C3A =| ~=H.T.7 | 90,000 | 60,000 | 18 | 30 aircraft general | | 
valves, C3B | H.T.7 | 90,000 | 60,000 | 18 30 use) require- | 
flanges and c4 | H.T.7 [100,000 | 65,000 18 30 | ments 
fittings fo: 25 / 7 100,000 | 65,000 18 30 - =o a 
ioe CSB Ht? {100;000"| 6:000'| 38% { 30 USN Steel Class A | Annealed (80,000 |40,000 | 17 | 25 
wet ut {100.000' 65.000 |’ 1g" | “so 49S1K castings | Class B | Annealed |60,000 |30,000 | 24 | 35 
from 750 ; y ClassC | Annealed |55,00071/25,00022/ 1511) 2511 
to 1100 F | Class D Annealed |70,000*?|40,000'?, 24'*) 30'2 

_ — - Class F H.T.7 _/|85,000 (53,000 | 22 | 35 

ASTM Carbon steel N-1-W None No physical tests required — Steel - — = 

A215 | castings suit- N-2-W H.T.* No physical tests required t SN | weirs Class A Annealed /80,000 {40,000 17 4 
oiike tam fa. l 4981 | castings Class B Annealed [60,000 (30,000 24 35 

sion fr mis- A-1-W None | 60,000 | 30,000 | 22 | 30 (INT) Class C wt normal- It é P 

| cellaneous A-2-W H.T.* 60,000 | 30,000 24 35 Class cw ized and No physical tests required 

industrial B.W HT® 65.000 | 35,000} 20 | 30 Clase F tempered No physical tests required 

| uses | L | | 

es | | } | e 
ASTM | Carbon steel | WCA | H.T.7 | 60,000 | 30,000 | 24 | 35 one el MA 
A216® | castingssuit- | WCB | H.T.7 | 70,000 | 36,000) 22 | 35 

| mapas fl | | ® A tentative ASTM specification. . 

fap tdssorme 10SAE handbook, (1942 Ed.) under section entitled “Steel Castings” 

edapenenene | (p. 302), refers to ASTM Specs. A27 and A148 as applicable to steel 

up to 850 F | | castings for automotive and allied uses. 

r 1! No physical tests required unless they are specified in the contract or order. 














FOOTNOTES TO TABLE 1. 


2 At the option of the manufacturer, these castings may either be normalized 
or annealed, provided they meet the above minimum physical requirements 
(normalizing is usually specified). 

2? These castings may be annealed, normalized, normalized and tempered, or 
quenched and tempered as agreed upon by the purchaser and manufacturer. 

* Class A; this class of castings is for use when annealing is the only prac- 
ticable heat treatment. 

* Class B; this class of castings is for use when either annealing, normalizing, 
or normalizing and tempering may be employed to produce the necessary 
physicals. 

* Class C; castings of Class C may be subjected to either an annealing, a 
normalizing, or a quenched and tempered treatment or any combination 
of these treatments (at the option of the manufacturer) to produce the 
desired physical properties. 

* Only those grades falling within the classification of carbon and low alloy 
steels are listed under this specification; for the other grades, see ASTM 

_ Standards (1944 Ed.), Part 1, pp. 295-301. 

’ These castings may be annealed, annealed and tempered, normalized and 
tempered, or normalized and annealed as specified by the purchaser; or, 
if the heat treatment is not specified, they may be given an appropriate 

, Treatment at the option of the manufacturer. 

May be annealed, normalized, or normalized and tempered at the option 
of the manufacturer. 


‘2 Minimum physical properties for castings of different weights: 








For castings weighing For castings weighing 
5000 lb. and less over 5000 Ib. 
T.S. (p.s.i.) 70,000 70,000 
Y.P. (p.s.i.) 40,000 35,000 
Elong. (%) 24 20 
R.A. (%) 30 30 

















‘3 Bureau of Ships ad interim specification. 
14 No physical tests required; the following minimum properties may be used 
for design purposes: 


Tensile strength, 55,000 p.s.i. 
Yield point, 27,000 p.s.i. 
Elongation (in 2 in.), 15% 


Reduction m area, 25% 
‘> Other physical requirements may be specified for this class of castings. 
* All castings must be annealed except that those weighing 1500 lb. or less 
may be normalized and then annealed (from a min. temperature of 1200 F.) 
'T These castings may be annealed, normalized, or normalized and tempered. 
'* The castings will be annealed or normalized and tempered as specified, 
except that all castings weighing more than 150 lb. shall be annealed. 
'® For chemical analyses, reter to the subject specification. 


Prepared by Robert S. Burpo, Jr. 
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-.-B&W TUBES SAVE WEIGH 
: 


Tank track "pins" are among the many : 
war equipment parts being made 
from tough, durable B&W Tubing. 


for trucks if is 


Production of many war-vital products has been 
speeded up ... precious time and materials saved 
. » » by making machined and structural parts from 
B&W Tubing. Items once made from costly-to- 
handle bar stock and forgings are being turned out 
faster and cheaper from dimensionally accurate, 
easily worked seamless and welded mechanical 
tubing. 

Because of its high strength-weight ratio, use of 
tubing makes possible important weight savings in 
construction without sacrificing ruggedness. 


In the host of new and unusal war production 


The cylinder for the hydraulic lift on 
the material-handling truck shown 
here is made from B&W Tubing. 









T..-CUT COSTS 


of remge successfully solved by B&W Mechanical 
ubing, manufacturers of peace-time equipment will 
find many adaptions that will help produce better 
products at lower costs with less waste of material, 
Now is the time to look into the production short-cuts 
that tubing makes possible. 


From its modern specialty tube mills, B&W can 
supply mechanical tubing—both seamless and 
welded—for making any hollow machined or fabri- 
cated part. Let us know what you plan to make and 
we will gladly tell you how B&W Tubing can save 
you time and money. 


~ B&W TUBES ~ 


SEAMLESS. Complete range of carbon, alioy and . 
Stainless steels. Sizes ') in. to 8% in. O.D. 
ELECTRIC-RESISTANCE WELDED Carbon steel grades. 
Sizes: 44 in. to 4 in. O.D. i 


THE BABCOCK & WILCOX TUBE CO. 


. Welded Tube Division Seamless Tube Division <3 
: Beover Falls F 
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Waviness. The surface irregularities which are of greater 
spacing than the roughness. On machined surfaces such ir- 
regularities may result from machine or work deflections, vibra- 
tions, etc. Irregularities of similar geometry may occur due to 
warping, strains, or other causes. 

Flaws. Irregularities which occur at one place, or at relatively 
infrequent intervals in the surface, e.g. a scratch, ridge, hole, 
peak, crack or check. 

Lay. The direction of the predominant surface pattern. 








Microinch. One millionth of an inch. (0.000001 in.) 
Parallel Perpendicular Angular 
[ x \ / Cc [ R 
Multi-directional Circular Radial 
Fig. 1. 


Specification and Rating 

Roughness Width Rating. The maximum permissible width 
of repetitive units of the dominant surface pattern. It may be 
specified in inches adjacent to the lay symbol. Irregularities 
having widths up to and including the maximum specified, or 
when no dimension is specified, up to and including the width 
of the irregularities due to machine feed shall be the basis for 
the roughness height specification. 

Waviness Width Rating. Waviness widths may be specified 
directly in inches. : 

Height Rating. The height of the roughness or waviness 
shall be specified in one of the following terms: 

Maximum Peak to Valley Height 

Average Peak to Valley Height 

Average (Either Root Mean Square or Arithmetical) Devia- 

tion from the Mean Surface 

A general note should be included in all specifications and 
drawings indicating which type of height rating is intended. 

Measurement may be made by comparison with specified 
teference surfaces or observational standards, or with direct 
instrument measurements. 

The use of only one number to specify the height or width 
of irregularities shall indicate the maximum value. Any lesser 


Based upon an ASA Proposed Standard 


ba ; 

Lil degree shall be satisfactory. When two numbers are used, they 
ie H+. Shall specify the maximum and minimum permissible values. 
_S in 

—_— 
$ Eusg 

79a 


9 — 0.005 





Fig. 2. 


Standard Symbols for Lay 

A lay symbol used with a surface symbol shall specify the 
direction of the visible pattern of the marks on the surface. 
(See Fig. 1.) 

These may be parallel to the boundary line of the surface 
indicated by the symbol; perpendicular to it; angular in both 
directions to it; multi-directional; approximately circular rel- 
ative to the center of the surface indicated by the symbol; or 
approximately radial relative to the center of the surface. 

The numerical value in inches of the width of spacing of 
roughness is added to the right of the directional indication 
in the lay symbol, as, 0.005 in. in Fig 2 and in Fig 3. 


Surface Symbol 

The symbol used to designate surface irregularities is the 
check mark, and extension as shown. 

The point of the symbol may be on the line indicating the 
surface, on the witness line, or on an arrow pointing to the 
surface. (See Fig. 2.) The long leg and extension shall 
preferably be to the right, as the drawing is read. 

Roughness height value is placed adjacent to and on the 
inside of the long leg as shown. Waviness height value, when 
required, is placed above the extension line as shown. 


Waviness Height 
(Thousand ths) 
ee 


0.002 





a Roughness Width 


Roughness Height ~, Sil cmeeteat 


(Microinches ) 


50 0.005 





* 


Fig. 3. 


Lay designation, when required, is placed in the lay symbol 
under the extension line as‘shown. Roughness width value, 
when required, is placed to the right of the lay symbol as shown. 

A typical example would be the use of the symbol to express 
the following specifications: 


Roughness height 50 microinches 


Waviness height = 0.002 inch 
Lay = Circumferential 
Roughness width = 0.005 inch 
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- September, 1945 Surface Roughness J)" 
f | : tH 
bp In order to standardize methods of designating and measuring Roughness Height Values (Microinches) me 
- roughness of surfaces, the Society of Automotive Engineers and 5 20 80 0 To 
+ the American Society of Mechanical Engineers have sponsored Ya é 25 100 = Th 
* 4 study by the American Standards Association. Definitions "2 8 32 130 00 oe 
if and symbols proposed by the association in ASA-B46 are given 2 10 40 160 poe 44. 
re 3 13 50 200 800 ir 
Definitions 4 16 60 250 1000 a0 
a Surface. The surface of an object is the boundary which sep- : , Tl! 
f  arates that object from another substance. Its shape and extent Waviness Height Values (Inches) oe 
are usually defined by a drawing or descriptive specification. 0.00002 0.00008 0.0003 0.001 0.005 0.015 eG 
Profile. The contour of any specified section through a sur- 0.00003 0.0001 0.0005 0.002 0.008 0.020 jan 
face. ; 0.00005 0.0002 0.0008 0.003 0.010 _ 
Roughness. Relatively finely spaced surface irregularities. TT 
On surfaces produced by machining and abrasive operations, 0.002 TL 
| the irregularities produced by the cutting action of tool edges Tr 
and abrasive grains, and by the feed of the machine tool are tr ; 
roughness. Roughness may be considered as being superposed 50 - 
on a “wavy” surface. 0.002 oo 2005 +4 
1] 
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Welding Maching 


Bulk Test tor 
Coating Materials 





ita QUALITY ‘a 
ARCOS ELECTRODES 


IS NOT AN ACCIDENT 


T'S the result of careful planning, the utilization of scientific 


methods, and a trained control personnel. If stainless and special 





alloy electrodes are to deposit a weld metal which is metallur- 
Mobilometer 





gically and chemically right for the job, more rigid controls are 
required than for mild steel electrodes. Arcos has specialized 
in stainless and alloy electrodes for 14 years. During this 
period, it has developedits own processing to the nth degree 
of accuracy. When in Philadelphia, let us show you our 
plant. It will be a revelation to you. It will show you why 

our statements regarding the high quality of Arcos 
electrodes are true for every 

batch and for every run. 


Be sure—Buy Arcos. 


Sedimentation Test for Particle Size Screen Test for Particle Size 


ARCOS CORPORATION - 308 GULF BUILDING, PHILA. 2, PA. 


Your Arcos Distributor is well informed. Your ‘Arcos Distributor has Stock. 
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of the usual hydropress or stretchpress, 


est 
j 
: : . . tions are performed. It has the advan- 
Casting Resins as Dies for Aluminum cages of light weight and durability. I 
by H. S. Spencer, may be easily and economically dupli- 
Dives Mladic: & Ghateled: Onc. cated to match an increased production 
schedule. 
Other items made from this material 
Many unforeseen applications have de- per unit area was questioned by the mate- are masking shields for plating and paint- 
veloped for liquid phenolic casting resins. rial supplier's service engineers. But Ben- ing, foundry patterns and drill jigs. 
Forming dies and holding fixtures con- nett disregarded precedent. Results have 
tinue to provide the largest field for their been highly satisfactory. About 2000 re- 
use. In dies ordinarily the resin has served flectors of 0.020-in. aluminum (No. 24 
only as the male section. However, the gage) have been formed on the dies to 
Bennett Mfg. Co., Alden, N. Y., is form- date, with no appreciable wear evident. 
ing aluminum reflectors with both male Surfaces of the formed reflectors have 
and female sections of the die cast from a more consistent smoothness and better 
a Durez phenolic resin. Morever, instead reflecting properties than from dies of 
other materials. Equally good properties ; ’ 
are obtained from the casting resin used Employees = large industrial plant 
with hydropresses and stretchpresses. The were having difficulty picking up the 
secret, it is believed, is the low coefficient small metal parts used in the assembly of 
of ddan at ak nila cet one product. The assembly line traveled 
Another application of casting resins of _ them faster than they could pick rf 
especial interest to the metal fabricating the parts—but not faster than they com 
industries is holding fixtures. Typical is work. ar va ae fumbled oo pod 
| a small fixture cast from Durez resin and ae . y we on — off + os he 
utilizing the die-cast cover itself as a mold. re ws — Pong Ys 4 nll os fe ol 
One of the covers was simply coated with deanssongy- nlite ok >> lage lan he 
doo gota: mdi anus, the soli ineel meant lessened pro uction of an article 
: , : vital for the war. Finally, the table was 
into the cover, and the stud (machine bolt) 


inserted in the middle. The assembly, 
after setting for a few hours at room tem- 
perature, was placed in an oven at 140 F 
and cured for the necessary period of 
time—in this case, about 8 hr. 

When taken from the oven, the cover 


covered with a thin slab of sponge rubber, 
so the workers could get the tips of their 
fingers easily around the small parts and 
place them in the assembly. It worked 
from the start. The rubber slab can be as 
thin as Ve in. and still enable workers to 
get their fingers into it to pick up the 


these dies are being used on a power- 







"3 operated brake. was removed and the fixture was ready parts, although different sponge thick- 
Seite low cost anethedd Sen fir for use, the stud being securely anchored nesses and densities may be required for 
. suggested, the advisability of subjecting in the resin. The fixture is used to hold some jobs. . 

2 the plastic dies to the necessary pressure the covers while a few finishing opera- B. F. Cecetseh Ce 
2) 
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Safety Steel Mill Sling Hook 


The construction and use of safety sling 
hooks long has been a difficult and costly 
problem at South Works, Carnegie-Illinois 
Steel Corp. Because of increasing weights 
of the “lifts” of steel, the necessity of large 
throat openings to fit lifting lugs, and the 
need for protecting the hands of the work- 
ers, much development work has been 
necessary on the sling hooks. 

Prior to 1936, the best hook available 
at South Works was forged from steel 





that had not been heat-treated. However, 
the sizes and weights of these hooks in- 
creased with rated capacities to a point 
where they were difficult to use. In some 
instances, these hooks weighed as much 
as 200 lb. 

A satisfactory solution to the problem 
of safety, excessive weight and heat-treat- 
ment was not presented until F. H. H. 
Foss, engineering department, overcame 
these difficulties and still was able to 
maintain the large throat openings of the 
hooks that are so necessary for their ap- 
plication in the steel industry. 

Foss developed and enlarged upon an 
idea taken from the “I”-beam, which in- 
creases the strength of steel without in- 
creasing its weight. A weight reduction 
was achieved in the sling hooks without 
loss of strength by using the modified “I” 
section design. The Foss hook weighs 
38 lb. as against 120 lb. for the con- 
ventional hook. 

Old-style hooks (left in the photograph) 
were equipped with handles so that 
workers could grasp them firmly. These 
handles were welded on the backs of the 
hooks, and were regarded as absolutely 
essential for protecting the hands of work- 
ers, and speeding up hooking operations. 
The handles, however, were easily dam- 
aged and involved more than 60% of 
hook repairs. 

The Foss hook is, in many ways, a 
notable contribution to the war effort. 
It requires no handles, and it allows for 
moving steel quickly from one department 
to another. At the same time, it safe 
guards the hands of men and women 
workers. In addition, as compared with 
the cost of old-style hooks, there is a 
saving of $11.30 per hook on the 6-ton 
capacity Foss, $14.30 on the 12-ton Foss, 
and $12.50 on the 20-ton Foss. 

The plant annually saves $3,245 on the 
6-, 12- and 20-ton capacity hooks of Foss 
design. There is a further saving of 
$2,000 since handle repairs have been 
eliminated, or a total of $5,245, and the 
elimination of handle repairs represents 
a saving of 2,000 man-hours. ; 

The Foss hook is designed with all 
sections balanced and limited in thick- 
ness, permitting uniform heat treatment 
thereof. It is also proportioned so that, 
when attached to a chain of the same 
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material and strength, thickness of hook 
and diameter of chain balance can be 
heat-treated simultaneously. 

It has been demonstrated by tests that 
a fine grain molybdenum nickel steel, with 
reasonably low carbon content, gives ex- 
cellent results when properly heat-treated. 
However, the steel in the Foss hook can 
be of considerable variation in analysis 
and still receive immense benefit from 
proper heat-treatment. 

Mr. Foss acquired the idea for an alloy 
steel hook after seeing chains made of 
alloy steel in a plant in the East. There- 
after, he devoted practically all of his 
spare time, night and day, to developing 
the idea. He made hundreds of prelim- 
inary sketches. 

Other Foss inventions, patented and 
now in use in the Carnegie-Illinois mill, 
are an electrically-operated charging ma- 
chine lock rod, which fastens the charging 
machine arm to the charging box in the 
open hearth department, and a cushion 
gear used to eliminate shock and pre- 
vent breakage in machines subjected to 
heavy over-loads. 

In the accompanying photograph the 
hook at the right is the modernized ver- 
sion; the one at the left, the conventional 

Courtesy: U. S. Steel Corp. 


Safety goggles and face shields, whether 
glass or plastic, may be kept clear and 
free from fogging if dry soap is rubbed 
on the surface and then polished with a 


lint-free cloth or other suitable tissue. 
—Assn. of American Soap & Glycerine Producers 


Chise! Guide for 


Weld Surface Removal 


by Russell Meredith, 
Los Angeles 


This weld removing chisel guide, de- 
signed by the author, saves many hours 
of finishing time in an aircraft plant on 
the Pacific Coast. Its purpose is to remove 
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the surface of the weld without injury to 
the parent metal. 

Attached to the end of an air gun. 
finishing of the weld is now done for 
0.15¢ per ft. as against 0.50¢ per ft. by 
grinding. Originally designed for use on 
soft materials, such as aluminum, bronze, 
Everdur, magnesium, etc., it may also be 
used on soft steel where flush, smooth 
finishes are required. 

[The author was one of the winners of 
an arc welding news contest conducted by 
Hobart Brothers.—Editor} 





Copper Brazing of 


Two-Piece Assemblies 
by M. D. Bucklew, 
Glenn L. Martin Co. 


A savings of 13¢ per part on standard 
cam followers was made possible through 
the adoption of a two-piece copper brazing 
assembly method at the Glenn L. Martin 
Co. Prior to this they had been machined 





in one piece from solid steel bar stock. 
The assembled part consists of a rectangu- 
lar flange with small tubular projections 
at each side from the center hole of the 
flange. 

In the old method the followers were 
“sculptured” from round bar stock on a 
screw machine. The parts were roughed 
out, finished to the proper diameters, and 
the center hole drilled and reamed. Two 
small holes in the flange for attaching the 
part to its next assembly were then drilled 
and burred. Another operation was re- 
quired to blank off both sides of the round 
flange to make it rectangular. 

Using the brazing method, the cylin- 
drical portion of the assembly is a piece 
of stock steel tubing, which is sized to the 
proper diameter for brazing and cut off 
in the screw machine. The rectangular 
flanged portion is blanked from strips of 
steel stock by a progressive die. The round 
hole in this rectangular piece through 
which the cylinder passes is blanked and 
sized to proper dimensions in the same 
operation. Proper dimensions are essen- 
tial to ensure a satisfactory brazing fit. 

For brazing, the cylindrical portion is 
slipped into the hole in the flange after 
which the assembly is placed on a part 
holder and the rings of copper brazing are 
placed on each assembly at the joint. The 
parts holder is loaded with the assemblies 
and placed in an electric brazing furnace. 
During the brazing process, .the copper 
ring melts and creeps into the joint by 
capillary attraction, resulting in a strong 
clean joint. 

After brazing, manufacturing procedure 
to finish the parts is the same as in the 
prior method. The two attaching holes 
are drilled and burred, the cam portion 
profiled by milling and the edge hardened 
by induction heating. The new type fol- 
lowers are found to have strength beyond 
any previous design requirements. 

In the accompanying photograph, rings 
of the copper brazing material are being 
slipped over the assemblies on the patt 
holder. 
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-|Miss Throckmorton Puts a V.P. Wise 
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This time, things are what my boss “Tell them,” I suggested, “to try That one the boss answered himself, 
4 calls “quote, the same—only different, MUREX FHP. My last boss always called on the phone, with a grin. ““Miss Throck- 
© | unquote.” it the best ‘hot rod’ made. He said it was morton will stick where she is,” he told 
: The part that’s the same is that they’re the old original rod of its type and still them, winking at me proudly. “And if 

sumped again out in the factory, and way out in front as first choice of most of you want to stick where you are, you'd 
that here is this urgent memo yelling for the big fabricators.” better stick to MUREX.” 
i help from my boss, the Vice President My boss looked at me sort of pop-eyed, P.S. Miss Throckmorton again. Be- 
, in Charge of Production. then tossed me the memo. sides FHP, MUREX makes about 30 
The part that’s different is that this “Here.” h ees ll them.”  *lectrodes for mild steel, low-alloy steel, 
time the trouble is in our new arc-weld- 206,” 2S grranes, you ee em. stainless steel, and hard surfacing. They’ re 





ing department, and for once my boss 
does not know the answer. 

“Miss Throckmorton,” he tells me, in 
this half-joking way, “you used to work 
in an arc-welding company. What’s the 
best ‘hot rod’ for horizontal and flat fillet 
welding, deep groove work, cover beads 
and other downhand applications? The; 
want it to operate on either AC or DC, 
at high currents, and with a rapid de- 
posit rate and good penetration. What 
shall I tell them?” 
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Three days later we get this enthusias- 
tic report from the arc-welding depart- 
ment. They’d just tried MUREX FHP and 
ordered a thousand pounds of it. “Best 
hot rod on the market,” the report wound 
up. “Weld metal is X-ray sound and duc- 
tilities excellent. Little spatter produced, 
even at high currents, and slag removes 
freely. Concave fillets and layers in deep 


groove work are produced without under- 


cutting. In case you can spare Miss Throck- 
morton, we can use her.” 


conveniently classified and described on 
a big MUREX Wall Chart, of which you 
should have a copy. Just address: 


METAL & THERMIT 
CORPORATION 


120 BROADWAY, NEW YORK 5,N. Y. 


ALBANY + CHICAGO - PITTSBURGH 
$O. SAN FRANCISCO + TORONTO 
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Applying Porous Chromium to Engines 


by R. L. Fiske, 
Oakite Products, Inc. 


Porous chromium plating is being used 
more extensively on piston rings and cyl- 
inders of internal combustion engines. 
Porous chromium plate differs from the 
usual smooth plate in that its surface is 
covered with a multitude of tiny pits or 
a network of fine channels. When applied 
to the interior of an engirte cylinder, por- 
ous chromium lengthens engine life, not 
only because of the hard, corrosion-re- 
sistant chromium, but also because its 
pits or channels retain lubricating oil. 

An interesting case is a merchant ship 
whose main Diesel engine cylinders were 
porous chrome plated. After five years 
of operation, traveling 300,000 miles of 
ocean, the chromium had worn just 
enough to require reprocessing. (For 14 
days the engine was submerged in sea 
water before the ship was salvaged.) 

Applied to new piston rings, porous 
chromium results in much faster seating 
during engine “run-in.” Danger of piston 
scoring or seizure is reduced and the ring 
life is lengthened five times. 

There are two methods of porous chro- 
mium plating. One produces porosity in 
the basis metal, followed by electrode- 
positing of chromium on the pitted sur- 
face. It is then honed or polished. In the 
second method, the chromium is electro- 
deposited on the basis metal and the 
porosity subsequently produced by sub- 
jecting the chromium to a chemical etch. 
One controls the plating solution, tem- 
perature and composition. Honing or 
polishing completes the work. 

In preparing a cylinder for porous chro- 
mium plating, one removes paint, grease 
and dirt from outside surfaces and oil 
and carbon from the inside. Interiors are 
ground to size and machining oil is re- 
moved by cleaning. The units, properly 
racked, are immersed in a solution of 
suitable electro-cleaner, such as Oakite 
platers’ cleaner or Oakite composition, 
No. 90. Cylinders are rinsed, given a 
brief anodic etch in a chromic acid bath, 
and placed in the chromium plating tank. 

Procedure and equipment differ little 
from that in any well-equipped plating 
shop. When the desired thickness of 
chromium has been reached, the units 
are removed from the tank. A chemical 
or electro-chemical etch is used to make 
pores. Honing or polishing gives a smooth 
finish to high points on the plate, the 
actual bearing surface, the crevices merely 
carrying the lubricating oil. 

Honing fills the tiny cracks with oil, 
chromium dust and abrasive, which must 
be removed. At one airfield, whose pro- 
cedure is typical, the cylinder is now 
placed on a rotating platform within a 
specially-built washing machine. Nozzles 
spray cleaning solution on the cylinder’s 
inside while it slowly revolves on the 
platform, another spray cleaning the ex- 
terior. Then rinse water flows through 
the same nozzles. _ 

Oakite composition, No. 37, is used in 
the machine. The thorough wetting out 
and detergent action assures complete re- 
moval of the honing compound, chromi- 
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um and abrasive particles. Formerly, cy!- 
inders were dipped in kerosene, run 
through a degreaser and then sprayed 
with kerosene and air. But the Oakite 
does a better job at a fraction of the time 
and cost. 


The first known instance of the outdoor 
use of spotwelding equipment is that by 
the Glenn L. Martin Co., Baltimore, 
where portable equipment was used on 
the flight line to attach an added 0.030 
stainless steel part to the baffle of the 
PBM Mariner exhaust system. The spot- 
welder “consists of a control and trans- 
former unit and a hydraulically operated 
welding gun. The first was positioned 
over the airplane by a traveler crane, wtih 
the gun in turn suspended from the trans- 
former and control unit, Power was sup- 
plied by a special 500 ft. cable feed, with 
an 8-ft. line from the transformer and 
control to the welding gun. Since water 
cooling was not necessary, welds per min. 
were reasonably low, vastly simplifying 


the operation. 
—Glenn L. Martin Co. 


Fixture for Checking Tapers 
by Adolph Pohlman, 
General Electric Co. 


A fixture to hold tapered parts in a 
measuring machine has been devised at 
the Pittsfield Works that simplifies the 
checking of tapers per foot and eliminates 
the necessity of a long mathematical proc- 
ess for each part. 

Mainly a smal! clamping arrangement, 
the fixture consists of a base with an up- 
right block attached, and a holding clamp. 
The taper is placed in the fixture and 
securely clamped. Two identical rollers 
are used for measuring the diameter of 
the taper at the bottom. A reading is 
taken, and then the rollers are set on 
identical Jo-blocks for another diameter 
measurement. 

The diameter of the roller and the 
height the rollers are raised have now 
been obtained, and the angle of taper per 





foot can be found in any machinist’s hand- 
book. If the values found agree with the 
required values, the indicator readings 
will show any variation in each succeeding 
taper. 





This method of checking tapers is mug, 
easier than the conventional 
which required certain variations to & 
different types of shafts. The new Meth; 
also checks quantities of similar pers 
quickly and accurately. 

In the accompanying photograph is the 
fixture for checking tapers, the "he 
blocks” being in position. 


impregnation of Porous Castings 


by L. D. Ridenour, 
Binocular Dept., 
Westinghouse Electric Corp, 


Binocular bodies in our plant are my 
of 7 by 50 aluminum castings of com. 
plex design, a rather difficult piece to ay 
Specifications require that the finished 
binoculars withstand a pressure test of ¢ 
lb. Previous to assembly, the machina 
and anodized castings are subjected oa 
test pressure of 10 to 12 psi. 

Very often the casting is porous a 
has to be specially treated to meet spe. 
fications. At first the porous material wy 
impregnated with a vinyl based impr 
nating lacquer. More recently we ug 
Ault & Wiborg’s No. 988 metal impreg. 
nating compound, altering slightly th 
vacuum-pressure arrangement. Based 
the first six weeks’ production, this newe 
compound showed an improvement ¢ 
26.2% over the previous compound, x 
based on leakage rejects after the trex 
ment. 

In treating the castings, we have used 
the recommended 40 parts of resin to 6) 
parts of Styrene in a 30-gal. pressure tank 
around which has been built steel wate 
jackets for cooling. Operational procedure 
is as follows: To draw a vacuum of BF P 
in. of mercury and to hold it for 15 min;f f 
to allow the vacuum to draw in the im} Ff 
pregnating compound, and to continuen> | 
hold the vacuum for 5 min.; to remo} | 
the excess sealing compound in a vapor 
degreaser (10 sec.); and, finally, to poly-§ 
merize the impregnating compound ini 
hot air oven at 275 F for 45 min. a 
350 F for 45 more min. 

We are not in a position to say wht 
pressure our sealed casting will stand 
However, the solution has worked sats 
factorily on low pressure jobs, and is supe 
rior to the conventional suspended solids 
type material for sealing. 

(See “Modern Impregnating of Ma 
nesium Castings,” METALS AND ALLOYS, 
Vol. 20, December, 1944, p. 1625 
Editor. ) 





In preparing impregnated cloths fu 
cleansing and polishing brass, copper a 
silver, hard soap is found a good biniim 
agent, as well as cleaner. Here is a go 
formula for impregnating cloths: Sw 
a suspension of 100 gm. of calcium @ 
bonate, 40 gm. of keiselgubr and 8 gf 
of rouge in 1 liter of water and impty 
nate the cloths. Press out excess liu 
and dry the cloths at 120 F. Then ™ 
merse in a bot 10% solution of bat 
soap. Squeeze out excess fluid and in 
again. 





—‘Manufacturing Chemist” (Britis) 
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“resistance if the metal can’t stand 


. for a metal. 


would fit my job. 
“Most of ‘em-had only half 
_ properties | needed. Some hac 
only one. Like Jim’s—all his mé 
could offer was corrosion resi 
ance. 
“But what good’s corrosion 


the load? And, what good »is 
strength if the metal corrodes 
away before next summer? 
“Sure. | needed corrosion re- 
“sistance. But this job also called 
for a metal that was non-mag- 
netic and strong...tough... hard 
as a heat-treated alloy steel. 
“And, just to make the prob- 


was se different ‘fishing’ al ~ 
os - dast week. 

= Hauled in plenty of sugges- 
“fions, too. Only none of ’em 


metal had to be readily machin- 


‘able. 


“Then ... someone suggested 
the INCO Nickel Alloys. 

“That was the tip | needed! 

“All of them had Jim's corro- 
sion resistance, plus strength, 
toughness, hardness and machin- 
ability. And each one aiso had 








lem a little more difficult. sae a 













Pris 0 Ska deny 96 run down 
the list and choose the INCO 
Nickel Alloy that had exactly the 
combination of properties 
‘needed — heat-treatable ‘KR’ 
“it worked as though it'd been 
made especially for my job!” 




























































+ Y LY / & yy 
A multi-ton unit...or a pin-like fastening. Y = S Oy S Y & 2 
Size imposes no limitations when you use > 7 . Ny . & > & 
INCO Nickel Alloys to build in the “perform- F/¢ 5 ov / © / 4 > 
ance” you plan. CORROSION 
Investigate these alloys whenever you enemas 
‘ need tough metals for tough jobs. Each offers  — stReENGTH —>/GQ0D/ GOOD GOOD | GOOD GOOD 
te a different (and hard-to-find) combination 
= of properties. —TOUGHNESS —>} GOOD | GOOD GOOD | GooD 
ie Tell us the alloy that interests you, and — HARDNESS —>j GOOD GOOD | Go0D G00D FAIR G00D 
: we'll mail more information. Or, send for 
“List B-100,” listing over 100 bulletins which § -MACHINABILITY>) GOOD GOOD G00D/ 6000 | so0D | Good 
explain the properties and applications of the e— | 
INCO Nickel Alloys. The International Nickel “NON-GALLING >} NO | NO | NO | NO NO | NO | NO 
Company, Inc.,67 Wall St., New York 5,N.Y. SPRING 
‘ ~~ PROPERTIES G00D NO NO NO 6000 
| | | 
ELEC. 
NICKEL 2aad, is Aaa. ALLOYS “contuteSiviry>| POOR| POOR | POOR | POOR POOR | GOOD | GOOD) POOR 
HEAT 
, — RESISTANCE 7} SUUD | GOOD | GOOD | GOOD GOOD GOOD 
ONEL* - “K” MONEL* - “S” MONEL* - “R” MONEL* HEAT 
“KR” MONEL* - INCONEL* - “Z” NICKEL* - NICKEL ~vrreatasie>) NO | NO NO NO 
Sheet... Strip... Rod... Tubing... Wire... Castings... Welding Rods (Gas & Electric) Pie | 
*Reg. U. S. Pat. Of — lee NO NO NO NO 
' en 
SEPTEMBER, 1945 






781 








| 


USE TITANIUM FOR 
Stabilizing 
Stainless 


Steel 


USTENITIC stainless steel exposed ium is unlimited. For heat resistance, 

in fabrication or service totemper- for tube piercing and for formability 

atures between 900° and 1500° F. must titanium stainless steel is the choice of 
be stabilized to prevent intergranular — experience. 

corrosion embrittlement. 





If you are using stainless steel at high 
Titanium is the most economical of the temperatures one of our technical staff 
several present methods of stabilizing will be glad to explain the advantages 
stainless steel and the supply of titan- — of titanium to you. 





. 


hTHE TITANIUM ALLOY 
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This type of Drever Hardening Furnace offers 
many advantages for plants producing small 
and medium sized steel parts such as gears, pin- 
ions, shafts, bearing races, bolts, nuts, screws 
and stampings. 

The zoned, gas-tight continuous furnace and 
automatic quench tank assure accurate, uniform 
heating and quenching of each part. The work 
is hardened without decarburization and comes 
out of the quench clean, scale-free and cold — 


machined surfaces on material are held. 


Variable speed control of the furnace and 


THE 


PRESSURE QUENCHES 






DREWER 


CONTINUOUS 





FURNACE with 


quench allow for rapid change of heat and quench 
time for runs of different sized parts. All interme- 
diate handling is eliminated as well as scale- 
removing process necessary with conventional 
hardening furnaces, 

Depending upon the type of work to be run, 
this furnace is designed for use with Drever Elco- 
gas atmosphere, or cracked ammonia, a product 
of the Drever Ammonia Dissociator. 

For further information on continuous scale-free 


hardening, write today to 





CONTINUOUS HARDENING 
AUTOMATIC QUENCh 





¢( 


750 £. VENANGO ST., PHILA. 34, PENNA. 








FURNACE LINES - 





HEAT TREATING 


























FURNAC! 





NEW YORK & NEW ENGLAND—GERALD B, DUFF, 68 CLINTON AVE., NEWARK 5, Noh 


METALS AND ALLO®S 





XUM 











woe 


ENGINEERING 
DIGEST 


A selection of outstanding articles on 
engineering materials and processing methods 


MATERIALS and DESIGN 


Metals and Alloys 


Manganese in Magnesium Alloys 
Cemented-Carbide Bearings 
Light Alloys in Engineering 
Aspects of Aluminum Alloys 
Platinum in Industry 

White Metal Bearing Alloys 
Special Low-Copper Brasses 


Nonmetallic Materials 


Small Ceramic Design 
Flexural Properties of Plastics 
Tubular Plywood 


General Product Design 


Pressing Techniques and Electrodeposits 
Choice of Plated Coatings 

Nickel Flashing and Enamel Adherence 
Counterbalancing for High Speeds 
Lightweight Swiss Rolling Stock 
Reinforced Cast Iron 

Fungicide Coatings in War and Peace 


METHODS and PROCESSES 


Melting and Casting 

Phosphorus Reaction in Basic Open Hearth 
Solidification of Metals 

Consistency and the Cupola 

Mold-Design for Aluminum Bronze Die Castings 
Superheating Magnesium Alloys 


Fabrication and Treatment 


Deposition from Fluoborate Solutions 
Fabricating Glass-Lined Steel 

Hard Chrome Plating 

Mounting Carbide Cutters Mechanically 
Plastic Coatings for Carbide Tipped Tools 
Heavy-Coated Welding Electrodes 
Black Anodizing Copper and Brass 
New Electrolytic Silverplating Bath 
Multiple-Operation Tooling 

Forge Welding of Silver 

Large Volume Degreasing 

Annealing Malleable Iron 

Treatment Lengthens Tool Life 

Delay Quench of Aluminum 

Purnell Heat Treating Method 
Broaching Solves Production Problem 


Testing and Inspection 


Large Capacity Strain Gage 
Indentation Hardness 
Stress Corrosion of Metals 
Checking Steel Analyses 








































Manganese in Magnesium Alloys 


Condensed from 
“The Journal of the Institute of Metals” 


Two types of corrosion ‘tests were em- 
ployed: atmospheric corrosion for periods 
up to 29 weeks and total immersion tests in 
a 3% sodium chloride solution buffered 
with magnesium oxide to a pH of 10.2 at 
temperatures of 13 to 20 C for periods to 
28 days. Cylinders were machined from 
ingots of DTD 59A with about 8 Al, 0.5 
Zn, 0.25 Mn, 0.0022 Ni and 0.001 to 
0.24% Fe. They were tested in three con- 
ditions: as cast, solution treated, and fully 
heat treated. 

It was found with this manganese content 
that variations in iron content had no ap- 
preciable effect on the results of either at- 
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mospheric or total immersion tests. This 
conclusion applied to all three structural 
conditions and to alloys with very low iron 
contents. 

Material in the solution treated condition 
corroded faster than that in the fully heat 
treated condition which in turn corroded 
faster than that as cast when tested by total 
immersion tests, irrespective of the iron 
content. All three conditions had similar 
corrosion resistance in atmospheric corro- 
sion tests. 

There were marked differences between 
the atmospheric corrosion and the total im- 
mersion corrosion results. The corrosion rate 


decreased with time in the atmospheric tests 
while it.increased with time, especially after 
the first four days, in the total immersion 
tests. Atmospheric corrosion did not pro 
duce the severe pitting found in the tom} 
immersion tests. 

It was noticed that the protective infly- 
ence of the half hour hot bath RAE trege 
ment was marked only for small manganese 
contents under 0.1%, and that it decreased 
as the manganese content increased. The 
tests indicated that alloys with - sufficient 
manganese contents are capable of forming 
their own protective film in air and that 
this film has a protective influence about 
equal to that of the RAE film. 

Tests are now under way on the effec 
of iron contents on the corrosion rates of 
wrought material and on the clarification 
of the mechanism of corrosion by electrode 
potential measurements. The authors also 
intend to investigate further to determine 
the reason for the variation in results be- 
tween the atmospheric and total immersion 
tests. This work will include tests in salt 
spray and varying concentrations of sodium 
chloride under 3%. High purity magnesium 
aluminum alloys with 0 to 10% Al will be 


tested. 
—F. A. Fox & C. J. Bushrod. 
J. Inst. of Metals, Vol. 71, 
May 1945, pp. 255-265. 


Cemented - Carbide Bearings 


Condensed from 
“American Machinist” 

Standard Dumore tool-post grinders are 
used for production grinding of internal and 
external surfaces of cemented-carbide die 
nibs. Grinding is performed with diamond 
wheels. The grinders are used 16 hrs. per 
day. 

The overloaded steel ball-bearings ran 
accurately for about a week, and then began 
to show signs of wear. To increase life of 
bearings, a set of cemented-carbide plain 
bearings with conical bearing surfaces was 
installed at each end of the shaft. The shaft 
was machined for the extra length of these 
bearing members, and the outer bearing 
members were designed for a light press fit 
in the space previously occupied by the 
outer races of the ball-bearings. 

The inner bearings, made of grade 44A 
Carboloy, are attached to the shaft with 
Woodruff keys. The inner bearing at the 
wheel end of the shaft is held in positioa 
against a shoulder by a spacer. The innet 
bearing at the pulley end is bored for # 
close slip fit on the shaft and is held tightly 
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atk EASTERN for The QHtdWer 


Data Book on 
STAINLESS 
STEELS: 


Authentic Technical data 
Complete Product listings 

Well-organized facts 
Illustrated Applications— 

(including your own industry) 


Yes, here it all is—everything you want 
to know on stainless steels—in one skill- 
fully-condensed 96-page FREE manual! 
Sparkling illustrations bring the points 
home . . . right into your own industry. 


You'll find this new hot-off-the-press 
Eastern Catalog a handy assistant. Get 
one today—and keep it right on your 
desk. A coupon is placed below for your 
convenience in writing for it. Remember 
— it's free — and there’s no obligation 
whatsoever. 


These two sub-indices give 
you an idea of what it will 
be worth to you to havo 
this book handy on your 
desk. Have you ever seen 
any compilation of facts on 
stainless steel so complete 
—so well-organized? 


JML Co B-J2 


EASTERN STAINLESS STEEL CORPORATION 
Baltimore 3, Maryland Dept. 46 


Gentlemen: Please send me a free copy of your 
valuable new 96 page catalog. 


PTEMBER, 


1945 


City 


Your Name and Title... 


————— 























“TrH, + heat > Zr + Hy” 


Zirconium hydride (ZrH.) and titanium 
hydride (TiH.) are chemical com- 
pounds of metal with hydrogen. They 
are quite stable at room temperature, 
yet above 300°C gradually decompose 
into pure metal and nascent hydrogen. 
The reaction is endothermic and absorbs 
a certain amount of heat. It requires 
continuous heating to decompose either 
zirconium hydride or titanium hydride. 
The evolving hydrogen produces a pro- 
tecting atmosphere around each indi- 
vidual particle of the liberated metal. 


The above hydrides come in the form 
of very fine powder of less than 300 
mesh. They are not hygroscopic and 
can be preserved and handled either 
when perfectly dry or under water. They 
are not readily attacked by most acids. 
The most convenient method of storing 
and handling these powders is in per- 
fectly dry state since then they can be 
accurately weighed and mixed with 
other powders, when used 
in powder metallurgy for 
the production of sintered 
alloys. When used in pure 
state they provide a pure 
hydrogen atmosphere 
which protects them and 
sweeps away all traces of 
other gases present in the 
vessel. 


These hydrides are metal 
powders made safe for 
handling. 


METAL 


HYDRIDES isconronarén 


FACTORY AND SALES OFFICE: 
12-24 CONGRESS STREET 


BEVERLY, MASSACHUSETTS 
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against its mating outer bearing member by 
a compression spring, maintaining a Pres. 
sure of about 4 Jb., and a spacer tube, The 
outer surfaces of each inner bearing ap 
grooved for lubrication. 

The stationary outer bearing membey 
are made of grade 78B Carboloy. The 
conical bearing surfaces, which take 
load, are lapped to an included angle of 799 
for 0.160-0.170 in. The cylindrical portions 
may have a running clearance of 0.0005. 
0.0008 in. The conical surfaces of the inner 
and outer bearing members are diamond 
lapped to a finish of 1-2 micro-inches. The 
bearings are lubricated with a mixture gf 
keroserte and colloidal graphite. 

These carbide-to-carbide bearings haye 
been subjected to the same service as were 
the steel ball-bearings, for more than a year. 
There has been about 0.000004 in. wear in 
that time. 


—James R. Longwell. Am. Machinist, Vol. 99, 
July 5, 1945, pp. 128-129, 


Light Alloys in Engineering 
Condensed from “Light Metals’ 


Light metals as chief materials of which 
portable or hand tools are made provide for 
reduction of fatigue and elimination of mis- 
haps and errors on the part of operators. 
Aluminum used for the fabrication of jigs 
and gages can be anodized and dyed to a jet 
black color, with remarkably low reflectivity 
that eliminates eye strain. Thin coatings of 
aluminum applied by spray are a protection 
for a soldering iron and for coating hack- 
saw blades, the soft metal acting as a lubri- 
cant. 

Being non-magnetic, aluminum has been 
employed in permanent magnet assemblies, 
while with iron, nickel or cobalt alloys well 
developed properties of permanent magnet- 
ism are produced, suitable for magnetic 
chucks. In machinery aluminum, being 
light, reduces the inertia of reciprocating 
parts, and cuts down vibrational stress and 
reduces dead weight. 

For diamond-impregnating grinding 
wheels and similar tools age-hardening alu- 
minum alloys have proved satisfactory as 
matrix materials in which the diamond dust 
is embedded—superior, in fact, to copper 
or plastics. In the past design of machinery 
has been based on wrong assumptions. Actu- 
ally the attainment of rigidity is more a 
matter of design than mere mass. With 
older machinery it is often necessary to do 
handling with a traveling crane, whereas 
with light metal machinery a simple pulley 
block may suffice. With light weight ma- 
chine tool components, higher cutting 
machining speeds may be employed. Though 
such parts may cost more the scrap value 
later is also more. 

Moreover, recent tools have by compul- 
sion been much lighter than befdre, because 
of need of transporting by Army and Navy 
and to non-industrial lands such as the 
Pacific area. In the case of rapidly rotating 
parts centrifugal stresses are reduced where 
light metals are used. In such whirling 
parts it is often more difficult to obtain 
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HURBENIUM-PROCESSED parts have withstood 
up to 950 tested hours of salt spray with no vis- 
The Lead League 


ible signs of failure. For an economical, highly- 


protective hot-dip coating . . . HURBENIZE! 





Today Hurbenium is the leading alloy in the —_ium’s smooth, silvery coating is unaffected by 


lead league . . . and industry’s answer to com- _ the severest atmospheric conditions. Write for 
plete corrosion resistance. !tsextremelylowsur- detailed information about the many and varied 
facetensionguaranteescompletecoverageand uses of Hurbenium both in wartime and recon- 


adhesion as lasting as the part itself. Hurben- —- version industries throughout America today. 
For a High Strength, Superior Solder, Use Hurbenium Solder 


INDUSTRIAL APPLICATORS 


Knight Plating Sturgis Plating Works Resistkrosium 
3143 Bellevue, Detroit 7, Mich. Sturgis, Michigan 6916 Donald Place, Detroit 7, Mich. 


NUABENIUM ALLOY COMPANY, INC. 


OAKWOOD AVENUE . . NAPOLEON, OHIO 
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Whatever the melting or casting job — there 
is a pure chemical flux waiting to bring you these 
advantages over ordinary fluxes 


SAVE METAL—TIME—LABOR WITH 


@ COMPLETE SOLVENT ACTION ON OXIDES 
@ THOROUGH ABSORPTION OF GASES 

@ NON-POROUS CASTINGS — Free of Impurities 
e 100% SEALED COVER PROTECTION 


SEELO — For steel and iron 

FERUXO — For steel and iron 

ALUXO — For aluminum and its alloys 
BRUXO — For copper, brass, bronze, nickel 
PUROFLUX — For white metals only 
REDUCTO — For white metals 


WRITE FOR CATALOG 


PURE CHEMICAL CO,., inc. 


299 Madison Avenue, New York 17, N.Y 








perfect balance with the older irons ang 
steels than with the light metals. Appear. 
ance of equipment is often enhanced by the 
use of aluminum or magnesium alloy, 

For matrix materials in diamond wheels 
aluminum alloys of the age-hardening dug. 
lumin type are superior, being soft 
in the annealed state to simplify the int 
duction of abrasive material, yet “hag 
enough in its final state. Freedom from 
corrosion is often important. 

Light metals are efficient in indicating) 
instruments and instrument panels. 
minum can be finished easily in co ; 
styles with a smooth or matt finish, upi- of 
multi-colored, or in its natural silvery ¢olog,” 


—Light Metals, Vol. 8, Apr. 1945, pp. 
r at 


é 
ay 1945, pp. tf 























Aspects of Aluminum Alloys 
Condensed from “Metallwirtschaft” 


Alloys of aluminum with zinc and 
nesium in which zinc and magnesium 
less than or equal to 8% can reach a 
chanical strength comparable to the 
mechanical properties of this alloy type, 
they are not very corrosion-resistant. 
typical corrosion attacks are distingui 

(1) Normal stress-corrosion, o¢ 
frequently after quenching in water, 
similar to the stress-corrosion in alumi 
magnesium alloys. A condition for the 
currence of this type of corrosion are 
herent layers of intermediary phases at the 
grain boundaries. 

Tempering at temperatures below about 
200 C reduces the life of the stress-corrosica 
specimens to a few hours. The stress-corro- 
sion resistance of the alloys is increased by 
subdividing the coherent layers by a weak 
demixing annealing below the homogeneous 
range or by the addition of stabilizing ele- 
ments, which obviously increase the ten- 
dency to demixing by lessening the diffusion 
capacity and thus create germs in the interior Itm 
of the grains. is m 

(2) Layer corrosion with spalling and § whic 
lifting off of layers parallel to the surface. use | 
This phenomenon presupposes the presence ff adya 
of peculiarly demixed layers parallel tote fy, 
surface. The corrosion attack takes plac 
intercrystallinely and in such manner that 
the more demixed zones are disintegrated 
while the coherent, less demixed ranges of 
the structure are lifted off by the increase of J Mast 
volume due to corrosion. Tendency to spall- § ing 
ing is reduced by tempering, and sharp § prod 
quenching after solution annealing also thous 
duces layer corrosion. steel 

Recrystallization is influenced very 9 § pm 
ticeably by stabilizers, even if present ia var 
traces only, as for instance vanadium and 
chromium. They have a diffusion-delaying 
action and increase the precipitation po MTS 
tential, which is favorable, inasmuch as the cs 
precipitation from the oversaturated 
solution occurs preferably in the interior of 
the grain and thus the tendency to sult 
corrosion is eliminated. 

But there are disadvantages, as the pit 
vention of diffusion increases the tendenq 
to crystal segregation in the ingot and eutet mu 
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Itmakes sense . . . a steel product 
is no better than the steel from 
which it is made. And, when the 
we of alloy steel is indicated, the 
oomses of Pittsburgh Alloy Steel 

..made by the open- -hearth process 

. should be considered. 

“In the past 214 years Pittsburgh 
Steel Company has combined long 
mastery of open-hearth steel mak- 
ing with alloying know-how to 
produce more than fwo hundred 
thousand tons of open-hearth alloy 
steel .. . every ton of which had 
omeet the severe requirements of 
war time use. Qualified to pass 


+s 


rigid aircraft inspection specifica- 
tions, when necessary, Pittsburgh 
Alloy Steel billets, bars, wire and 
tubing are equal in every respect to 
comparable grades made by other 
processes. 

When your requirements for alloy 
grades combine the need for better 
quality steel with economies result- 
ing from experience in the produc- 
tion of large tonnages, Pittsburgh 
Alloy Steels present definite advan- 
tages. Write for full technical in- 
formation or send your specs for 
analysis and recommendation. 


MITSBURGH STEEL COMPANY - 1677 GRANT BUILDING - PITTSBURGH 30, PA. 


ittspurch ALLOY steets 


wULETS, BARS, WIRE, TUBING; ALSO CARBON AND STAINLESS STEELS 
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Pittsburgh Open- 

Alloy Products include. 
many straight and formed 
seamless steel tubular 
products; also bars and 
wire in coils or straight- 
ened and cut lengths. 
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lt’s the 
ounce of PREVENTION 


that»makes the pound of cure un- 
necessary. NOX-RUST, in short, 
is“a*trade name for positive rust 
and corrosion PREVENTION. It 
is the result of constant research 
and laboratory activity unequalled 
in intensity. 









If you work in metal, then the 
resulting parts must be protected 
against rust—while in production, 
while in storage, while in transit. 
If you have idle machinery it, too, 
must be protected against rust. 

in oll instances there is a NOX-RUST com- 
pound exactly designed for your rustproof- 
ing requirements. Ask for 


Free Sample 
NOX-RUST Corporation 


2455 S. Halsted St. 
Chicago 8 
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tic constituents occur in larger amounts, 
which later have to be dissolved; annealing 
times are longer and temperatures higher 
than in unstabilized alloys. 

In the presence of stabilizers, the recrys- 
tallization interval is widened and the end 
of recrystallization shifts to higher tempera- 
tures so that later annealing and rolling has 
to be adapted to the condition of recrystalli- 
zation. The solution temperature range of 
aluminum-zinc-magnesium alloys is wide, 
between 400 and 560 C, but this cannot 
fully be utilized, as according to the amount 
of stabilizers (Mn, Cr, V, Ti, etc.) the 
solution temperature has to be fixed exactly. 

Hot-precipitation hardening starts at tem- 
peratures below 70 C and depends partly 
on the previous deformation treatment, 
which makes the fixation of a definite hot- 
precipitation hardening temperature difh- 
cult. Storage time and length also influence 
hot-precipitation hardening temperature. 

The sheets of aluminum-zinc-magnesium 
alloys can reach values of ultimate strength 
of 50 kg. per sq. mm., with elongations of 
higher than 15%. ’ 


Metallwirtschaft, Vol. 23, 
May 20, 1944, pp. 161-173. 


—W. Patterson. 


Platinum in Industry 
Condensed from “Metallurgia” 


Platinum gets its name from the silvery 
particles discovered in gold-bearing places of 
the River Pinto in Colombia, which were 





termed Platina del Pinto, hence platinum 
It is obtained from native platinum and its 
alloys, from sperrylite, the arsenide; gq4 
from cooperite and braggite, both sulphides 
Native platinum is usually found alloyed 
with palladium, iridium, rhodium, etc, and 
with iron. Native platinum has a specific 
gravity of 14-19 as against 21.5 for the pure 
metal. 

Chief methods of concentrating the gy. 
phide ores are gravity concentration, {ol. 
lowed by flotation. The first produces g 


clean platinum sulphide concentrate which ° 


is immediately refined; flotation produces g 
concentrate comprising a platiniferous mix. 
ture of copper, nickel and iron sulphides 
with some gangue. 

Metallic platinum ingots can be forged, 
cold rolled, cold swaged, drawn and spun, 
Punching and machining are difficult owing 
to the softness of the metal. It can be 
hammer welded. It has a high melting 
point, considerable heat resistance, corrosion 
resistance is high as is resistance to oxidation 
at ordinary temperatures. It is known in 
three forms: Black platinum, spongy plati- 
num and compact platinum. The last is the 
most effectively resistant; black metal, the 
least. 

Principal alloys are those with platinum 
and one of the following: Iridium, palla. 
dium, rhodium, gold, silver, copper and 
nickel. Platinum-iridium is largely for jew- 
elry; platinum-palladium, for uses where a 
softer platinum alloy is required; platinum- 


(Continued on page 796) 

















characteristics particularly suited to 


- POWDER 
METALLURGY 
APPLICATIONS 





POWDER METALS& ALLOYS, INC. 


77 River St. 
Hoboken, N. J. 


Hudson Run Rd. 
Barberton, 0. 
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Copper Tubing for 
Industrial Purposes 


Reduces Upkeep and Avoids Replacements 





The advantages of brass and copper 
piping for homes and fine buildings have 
long been recognized by engineers and 
architects. It is only recently, however, 
that copper water tubing for water, air, 
oil and hydraulic lines is being specified 
for factories and other industrial construc- 
tion now in the planning stage. 

Although construction engineers are 
familiar with the advantages of non-rust- 
able piping, many have considered this 
material too expensive for factory build- 
ings. However, the fact that modern fac- 
tory construction is so sturdy that it 
outlasts rustable piping a number of times 
has been recognized by maintenance de- 
partments called upon to replace pipe lines 
which have deteriorated and become 
clogged by rust and sediment, or which are 
leaking at the threaded connections. To 
replace large size piping with the same 
material as originally used is extremely 
difficult from the maintenance angle be- 
cause facilities for handling the heavy sec- 
tions are not convenient, especially when 
much of the work must be done without 
interrupting production. 


Copper Tubing More Convenient 


However, with copper water tubing and 
solder-joint fittings, such work becomes 
much more practical. One reason is because 
copper water tubing of equal capacity is 
one-half to one-third as heavy as threaded 
tustable pipe. Threading a pipe may reduce 
the effective wall thickness by as much as 
one-half since leakage first occurs at the 
threaded section. With copper tubing, using 
solder joint fittings, no appreciable reduc- 
tion in effective wall thickness takes place 
and correspondingly lighter gauges can be 
used. Another factor which must be con- 
sidered in maintenance, is the necessity for 
sufficient space in which to turn threaded 
pipe when screwing it into the fitting. 
Frequently space is so limited that it is 
impossible to get a wrench in to turn the 
pipe. Another reason why smaller sizes of 
copper tubing can be used to replace larger 
piping which has deteriorated is because 
with copper tubing there is no need to use 
Over-size pipe lines to make up for the 
smaller opening due to rust and sediment. 

Once a plumber or steamfitter becomes 
accustomed to installing copper water tub- 





| 





ing with solder-joint fittings, he will con- 
tinue to use it so that in time an old 
factory building may become modernized 
as far as its pipe lines are concerned. 


More Efficient and Economical 


Aside from water lines, copper tubing is 
superior to threaded pipe for hot water, air, 
oil and hydraulic lines. The absence of 
sharp bends, rough edges and obstructions 
reduces internal friction so that in most 
cases, copper tubing of smaller sizes than 
threaded pipe can be used. The rough and 
deformed edges left by pipe cutters con- 
stitute a serious loss of efficiency in the 
case of threaded pipe which has not been 
reamed after cutting. In many cases coils 
in heaters and large hot water tanks have 
been replaced by copper, with improved 
heat transfer and longer life. 

It will be found that even the first cost 
of installing copper tubing frequently is 
lower than the installation cost of threaded 
rustable pipe even though the copper 
tubing itself may be higher in cost. From 
the practical standpoint further economies 
are realized as time goes on. For example, 
should it become necessary to make changes 
or to remove the copper pipe lines, this can 


be done simply by heating up the soldered 
fittings with an acetylene torch, then dis- 
connecting by pulling the tubing out of the 
fitting. The material can then be used over 
and over again without loss in efficiency. 

Experimentation with copper tubing 
for heating lines has shown that much 
smaller sizes than were thought necessary, 
can be used. Since the small diameter 
tubing presents a comparatively small sur- 
face area to the atmosphere, the loss from 
heat conduction is low. Consequently, 
many heating engineers do not go to the 
expense of covering all the lines with insu- 
lation, but cover only those places where 
the tubing is exposed to a current of 
cold air. 


Tubing for Higher Pressures 


Where hydraulic lines operate under 
pressures too high for the standard sizes 
of copper water tubing, it is possible to 
use Navy type copper or brass tubing, 
which comes in several wall thicknesses 
to take care of a wide range of pressures. 
Navy type tubing uses the same O. D. 
dimensions as S. P. S. piping and is gen- 
erally joined together with ‘““Walseal”’ type 
fittings with silver solder. 

When even more strength is required, it 
is possible to obtain tubing made from 
Duronze V or Duronze II, silicon bronze 
alloys, which have fine corrosion resistance 
and are approximately 50% stronger than 
copper. These also can be joined by silver 
solder. 

Write for “Water Pipe Sizes’, Bridge- 
port’s 64-page booklet which contains 
many tables and considerable engineering 
data as well as suggestions for installing 
pipe and tubing. 





Hydraulic lines of Bridgeport Type K Copper Tubing with solder type fittings. These carry fluid at 
pressures of 350 pounds per square inch to operate the doors and pushers of an annealing furnace. 





CAUSES OF CORROSION 





This article is one of a series of discussions 
by C. L. Bulow, research chemist of the 
Bridgeport Brass Company 





CREVICE CORROSION— PART Z 


Many metal failures result from the 
crevice which forms in the area of contact 
between similar metals, dissimilar metals 
and non-metallic substances. 

A few illustrations should help to make 
this clear: 

1. Cotton threads or fabrics; wood, wood 
chips or sawdust; glass and glass fragments; 
sand; seaweed; coke; oil drops; etc. on a 
metal surface in sea water. 

2. Tie rods and bolts touching wood 
and passing through wood in vinegar and 
pickling tanks. 

3. Cables, sheaths and pipe resting on 
moist duct walls, masonry, planking, etc. 

4. Metal roofing (steel or copper) in 
contact with wood. 

5. Wire rope, cable and stranded wire, 
corroding internally between the strands. 

6. Wire gauze or screens where the wires 
cross one another. 

7. Inaccessible corners in many struc- 
tures, such as in tanks, heat exchangers, 
heating coils close to tank walls, over- 
lapping structural parts, etc. 

8. In threaded sections of: piping and 
fittings; nuts and bolts; etc. 

9. Riveted joints. 

In many instances other corrosion ac- 
celerating factors may complicate the situ- 
ation. These factors may be— 

1. A galvanic couple (iron coupled to 
| copper alloy). 

| 2. Stress in the threaded section due to 
| metal cutting operation. 

| 3. Type of wood and composition of the 
| masonry or corroding liquid. 

4. Composition of the metal. 

While these factors frequently may play 
a part, their importance has been over- 
emphasized since, after all, elimination of 
the crevice by some ingenious means re- 
. moves the trouble. 

The potential danger of the crevice 
around a riveted joint is widely recognized. 
' Riveted joints usually give much trouble 
due to the accumulation of rain water or 
other corrosive liquids around the rivets. 
Much work has been done to eliminate such 
crevices through the use of— 


1. Welded joints. 
2. Soldered joints. 
3. A suitable dope in the joint. 





4. Proper design to avoid crevices. 














COPPER ALLOY BULLETIN 





— 











Ledrite for Hardware 


The great demand for Fraim locks by 
our armed forces, as well as civilians, made 
it necessary for the Fraim Lock Company 
to develop special equipment and methods 
for high speed production, while main- 
taining precision. 

One of the vital parts of this lock is the 
key chamber, made by an intricate milling 
process, then turned and cut off on an 
automatic screw machine. The high speed 








Lock, key chamber, keys, Courtesy Fraim Lock Co. 


production of this part and its final ac- 
curacy depend upon the special properties 
of Bridgeport’s Ledrite rod from which 
it is made. 

Ledrite free turning rod, developed by 
Bridgeport some years ago, has revolution- 
ized the screw machine industry by in- 
creasing both the speed of production and 
the quality of finished products. Ledrite 
high speed free turning brass rod is very 
uniform in properties, accurate in gauge, 
and exceptionally free cutting. 

Bridgeport supplies a number of rod 
alloys for screw machine parts, including 
Ledrite Standard and Medium, leaded 
commercial bronze, leaded naval brass, 
medium naval brass, non-leaded naval 
brass and Duronze III, a silicon aluminum 
bronze for engineering requirements de- 
manding exceptionally high strength, cor- 
rosion resistance and wearability. Duronze 
III machines from 50% to 75% as fast 
as Ledrite. 

The keys illustrated above are made 
from a special stock which permits fast 
production, and which has exactly the 
correct hardness to withstand twisting and 
the unusual wear caused by pins traveling 
over the notches in the key. 

This exact degree of hardness is neces- 
sary to overcome unnecessary burring after 
the various milling operations even though 
the keys are passed through a hardened 
steel die after being processed. 











NEW DEVELOPMENTS 








This column lists items manufactured 
or developed by many different sources, 
None of these items has been tested of 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


A New Annular Marker is reported to 
incorporate several innovations in design to 
speed up marking in production. It is claimed 
the same size type blanks and characters can 
be used for all small or large flat surface radij 
being marked. Date changes are easily made 
since a single character can be removed with- 
out disturbing the rest of the type. No. 697 


An Internal Grinding Machine is reported 
with 10'2 in. swing, 11 in. hand feed, and a 
spindle speed of 27,000 rpm. Designed for 
general tool room use, the machine measures 
36 in. by 68 in. by 58 in. high and weighs 
800 lbs. No. 628 


A New Liquid Adhesive is claimed to secure 
printing plates made of copper, zinc to wood 
or metal blocks in the place of nails. The ma- 
terial, based on synthetic rubber, has approx- 
imately 46 per cent solids content. It can be 
thinned with water and is resistant to both 
water and alcohol after it has set. No, 699 


Plier Type Electrodes for electric spot 
welders are claimed to permit the welding of 
very small, fine parts made of brass, bronze, 
copper, monel metal, nickel, steel, and tin. 
The unit connects to any spot-welding ma- 
chine equipped with a welding timer and 
capable of being set for 42 to 1 Kva. output 
on 10 amperes. No. 630 


A Rotating Sanding Head carrying 32 
brush backed abrasive strips is said to be 
suited particularly to burr irregular edges 
and to finish curved surfaces in metal work 
pieces. Application can be made, it is claimed, 
on molded parts, die castings, extruded shapes, 
stampings, and machined parts. No. 631 


A Wire-Stitching Machine is reported with 
a new device enabling the operator to register 
his next staple position on the work in 
relation to a staple he has driven or to 
location marks previously placed. The ma- 
chine itself makes its own staples from wire 
carried on a reel on the head. It drives 
the staples through the work and clinches 
them. This motor-driven machine is claimed 
to assemble metallic and non-metallic sheets 
rapidly and economically. No. 632 


A New Plating Salt, employed in a solution 
of water and sodium cyanide is said to pro- 
duce a white finish on brass, copper, silver, 
gold, iron and steel. The time required to 
apply the decorative finish is reported to be 
about one minute. Polishing is not required 
after plating. No. 633 





SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze, 
for stamping, deep drawing, forming 
and spinning. 


CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat 
exchangers, oil refineries, and process 
ndustries. 


PRODUCTS 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 
PHONO-ELECTRIC* ALLOYS — 
High-strength bronze trolley, messen- 
ger wire and cable. 

WELDING ROD—For 


cast iron and steel, fabricat- 
ing silicon bronze tanks. 


LEDRITE* 
making automatic screw 
machine products. 


BRIDGEPORT 


OF THE BRIDGEPORT BRASS COMPANY 


repairing 
ROD—For Bridgeport 
~ 


Established 1865 


BRAss. BRONZE, DURONZE 
WIRE—For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


DURONZE ALLOYS—High- 
strength silicon bronzes for 
corrosion-resistant connectors, 
marine hardware: hot rolled 
sheets for tanks, boilers, 
heaters, flues, ducts, flashings. 





COPPER WATER TUBE. 
FABRICATING SERVICE DEPT. 
—Engineering staff. 

BRASS AND COPPER PIPE 


Note: Bridgeport products are 
supplied in accordance with exist- 
ing priority regulations 

*Trade name. 
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THAT’S THE WORD FOR Line baseMlons 


Zinc and its alloys have demonstrated their versatility in many 
fields of applications. The enormous increase in the use of 
zinc base die castings, for instance, has been made possible 
by the many advantageous properties of these alloys. Their 
inherent strength and easy castability are now being utilized 
in the aircraft industry. Here, dies made of a zinc alloy similar 
to that used for die castings, have proved to be most efficient 
and economical for the forming of stainless steel parts. 

This relatively new applica- 
tion in the field of low-cost 
tooling is certain to be a boon 
to manufacturers of many 
other kinds of stamped parts, 
and again indicates that the 
versatility of zinc base alloys 
points the way to fields of ap- 





plications heretofore not even Hers, Se tre ee ey ae ere DeSO e 


J thickness. Between 8,000 and 10,000 of these parts 
considered. have been made on these original dies. 


DIE CASTING is the PROCESS .. ZINC, the METAL . . BUNKER HILL, the PREFERRED ZINC 


ST. JOSEPH LEAD COMPANY 
250 PARK AVENUE * NEW YORE 17° ELdorado 5-3200 
Eastern Sales Agents 


SULLIVAN MINING COMPANY 
KELLOGG, IDAHO 
Sales Office for Pacific Coasi 


BUNKER HILL 99.99+% ZINC 
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Thoroughly 
gas absorption. 
pray 
ping zine 


acid consumption 
e and rinsing of 
hot dipped galvan- 


the Measure of Modern 
Production 


DDITIVE 


fa 
fo 


washing. Affords a mild rust protection. Can be used 
Made 


hot or cold. 


Non-corrosive water emulsifying solvent for s 
Fast acting alkaline solution for strip 
Compounds and Equipment 


Efficient and economical compound for im 
Removes dichromate treatments, 


electro-cleaning of die cast materials. 
activates surfaces. Eliminates 
and pickling time. Aids coverag 


Superior wetting agent. Reduces 
chromate coatings. 


ized and electro-deposited zinc. 


LVMAX 





METEX ZINC STRIPPER 


DYCLENE £ 
METEX ACID 






Clark Industrial 
Supplies Co. 


TORONTO—CAN, 


stripping, and cleaning 


d for fast. positive electro- 
s. 


$T. LOUIS 
LaSalco, 
Incorporated 





non-ferrous metals in tumbling barrels as a soak or 


electro-cleaner. 
Special variations of METEX compounds are now 


The original Reverse Current Process and individu- 
Scientifically formulated compounds for cleaning 
available for burnishing, 


ally for 
under all modern condition 


cleaning ferrous metals. 
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CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 
Udylite Corp. 


CLEVELAND 
McGean Chem. Co. 





CHICAGO 


Udylite Corp. 
Geo. A. Stutz Mfg. Co. 


NCORPORATEOD 


WATERBURY 88, 


DETROIT 
Udylite Corp. 
Wagner Bros. 






NEW YORK 
Udylite Corp. 
(L. 1. City) 
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rhodium, for high temperature 
windings and for laboratory crucibles. plat. 
num-gold, for solders, spinnerets and other 
parts where ductility is needed; Plating. 
silver, for swaged dentures and other den») 
materials; platinum-nickel, for heating §i,. 
ments of radio tubes. 

Principal outlets are in the following jy 
dustries: Jewelry, chemical, electr . 
cal, electrical and dental. Of these 
was absorbed by jewelry in 1933 and 184 
by the chemical industry. 

The melting point of the metal is 17 
C; its specific heat is 0.0324 at 200G% 
coefficient of linear expansion at 40 Cj 
8.99 x 10°° and at 1000 C, 11.30 x 198 
Brinell hardness in 50 for cast metal, 97 fy 
hard metal and 47 for annealed metal, 


Metallurgia, Vol. 31, Fa 
1945, pp. 18% 















White Metal Bearing Alloys 


Condensed from 
“The Journal of Applied Physics” 


Previous work on the frictional pro 
of alloys of the copper-lead type which op 
sist of a hard matrix with dispersed partide# 
of a soft material showed that these alloy 
function by the extrusion and smearing o 
the soft phase over the hard matrix, thy 
providing metallic film lubrication. 0b ] 






viously, such an explanation would not holi 
for the “white metal” bearings with hari 
crystals embedded in a relatively soft matrix 

The first part of the present investigation This » 
covered the frictional properties of a lead £16 
bearing alloy (15.0 Sb, 0.5 Cu, 6.0 So, 
78.5% Pb) and a lead matrix alloy (10§ It reli 
Sb, 3 Sn, 87% Pb) supposed to represent} tions- 
the matrix of the lead bearing alloy. Th wns 
friction tests were made in an apparatu]’ 
with an upper surface in the form of 1 
hemispherical slider while the lower surfac } nine 
was in the form of a flat plate driven for- aeep 
ward at a uniform rate. dg 

Although the friction of the lead bas wid 
bearing alloy is slightly less than that of Jive cc 
the matrix alloy, the two alloys have similar fi ie re 
frictional properties. Moreover, these prop 
erties are also similar to those of pure lead, 
except that in general the friction of the 
alloys is less than that of the pure met. 
Since the hard particles present in the bea 
ing alloy play no appreciable part in the 
basic frictional and wear properties, it is 
suggested that the frictional behavior 
the bearing alloy is determined essentially 
by the properties of the matrix material® 
self although in practical running operate 
there may be other properties which dem 
mine the suitability of the alloy for use ia 
bearings. ‘ 

Similar tests were made on a ui 















bearing metal (6.5 Sb, 4.2 Cu, 0.1 
89.2% Sn) and a tin base matrix 
(7 Sb, 0.4% Cu, balance Sn). ; 
For unlubricated surfaces, the | 
properties of the tin base bearing alloy 
similar to those of the tin base 


alloy, with coefficient of friction slightly les 
With lubricated surfaces, at room temper 
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| DATA CHART FOR “STAINLESS” 


ion | This new Frasse time-saver spotlights physical properties inventories and technical counsel . . . unusually helpful 
: of 16 common stainless steel types for quick comparison. in your stainless planning and purchasing. Send for your 
(10 t relieves the necessity for checking scattered specifica- free copy today. Peter A. Frasse and Co., Inc., 17 Grand 
eat} tions—makes it easy to select the best stainless type for St., New York 13, N.Y. Walker 5-2200; 3911 Wissabickon 
> jour specific need. Ave., Philadelphia 29, Pa. Radcliff 7100—Park 5541; 
f,} Included in two-color graphic comparison, are data on P. O. Box 946, Buffalo 5, N. Y. Washington 2000; Jersey 
at Jrime important factors—tensile strength, yield, izod, City, Syracuse, Rochester, Hartford, Baltimore. 

for aeep, machinability, scaling resistance, thermal conduc- ; 


wity. .. and relative base prices. In addition, compara- 
{ J we corrosion resistance tables are handily convenient on 
{ Bike reverse side of the chart. 





You'll find this new chart . . . like Frasse stainless FRASSE 


yecHANtGAL AND Alncracy i STEELS 


DSL LOM po: A ERASSE & CO., Inc. 


Mae erode Grand Street at Sixth Ave., New York 13, N. Y. 
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VITROSEAL is applied easily with a brush, has superior 
surface coverage and dries quickly, reaching its perfect 
state of vitrification at 2090° F. 

VITROSEAL gives longer life to the furnace lining and 
thus makes possible a greater number of heats, on oil-, 
distillate and gas-fired crucible-type furnaces, heat-treat- 
ing and annealing furnaces, kilns fire-boxes. 
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Crucibles will last much longer and give greater service when 
coated occasionally with VITROBOND. 


Save your new crucibles by coating them, before using, with 
VITROBOND self-vitrifying refractory coating. 


Our records show that old crucibles, ready to be scrapped, have 
been coated with VITROBOND crucible wash and have given 
as many as 15 additional heats. 


Crucibles cost money. Make them last longer with VITROBOND. 


Write for details. | 
THE WHITMAN COMPANY 


PRODUCERS AND MANUFACTURERS OF 
VITRIFYING REFRACTORY COATINGS 
1407 ESPERANZA STREET e LOS ANGELES 23, CALIFORNIA 
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ature, the friction is also similar but there 
is considerable divergence at elevated ten. 
peratures where the frictional behavior y 
the matrix alloy is intermediate betwe, 
that of the bearing alloy and of pure tin, 

A comparison of the lead and tin by 
alloys shows that the frictional propenig 
of the lead alloy when clean and when yh. 
ricated at room temperature and at eleva: 
temperatures are in general slightly bene 
than those of the tin base alloy. Howeye, 
its wear on steel surfaces is very mug 
heavier. 


—D. Tabor. J. Applied Physics, Vol. 6 
June 1945, pp. 325.337, 


Special Low-Copper Brasses 
Condensed from "Metallwirtschaft” 


Special brasses (i.e. brasses of 60 an 
more per cent of copper with other addition; 
besides zinc) from one or more alloying 
additions show interesting properties. Th 
most important additions are Al and ke 
Al and Mn, Mn and Nii, etc. 

The properties of low-copper  specil 
brasses with 55-45% Cu call attention » 
the little known fact that manganese has an 
eminently improving influence on the ben. 
Cu-Zn alloys, which fact caused the authors 
to investigate the improvement and the in- 
fluence of a Cu-Zn-Mn-base alloy with 
48-51% Cu, by a single or several additions 
of Fe, Al, Si and Pb. 

While forged rods of such alloy spec: 
mens gave in some alloys (in a small scale 
test) a strength of at least 60 kg. per sq. 
mm. at an elongation of up to 37%,a 
large scale investigation in compressed con- 
dition (20-mm. diam.) gave a strength of 
about 75 kg. per sq. mm. and an elongation 
of 26%. The elongation increased, after 
drawing to 19.5 mm. diam., and the strength 
to about 79 kg. per sq. mm.; elongation was 
21%. The hot-strength was found vey 
good considering the high zinc content. 

Three of the alloys were used for exten 
sive running tests as bearing metals, whereby 
1/d of the bearing was 1, the velocity 26 
m. per sec. (8.5 ft. per sec.) and the load 
about 450 to 500 kg. per sq. cm. (6400 
7100 p.s.i.). The behavior of all three mate- 
rials was entirely satisfactory,’ and in one 
case even at a loading of 500 kg. per sq. am 
At 5.2 m. per sec. (17 ft. per sec.) specific 
loads of 330-385 kg. per sq. cm. could be 
obtained. 

The composition of these three materials 


is: 





Content of 





i 


Pb Zn | Bri- 


Alloy} Cu Mn Fe Al Si 
% % \nell 


No.| % & Hh 





| 
27 | 49.5 3.35 0.62 0.03 0.15 — re. | 143 


28 jane 3.4 0.79 0.79.0.11 0.52 re. | 157 


bp ULe| 


29 | 53.46 2.35 0.6 0.04.0.4 0.88 re. | 146 








it 











—E. Vaders, E. Lay & J. Fankhanel. Metallwirtschalt, 
Vol. 23, Mar. 20, 1944, pp. 81-41 
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W.- are frequently asked to recom- 
mend steels suitable for treating by the 
induction-hardening process. In considering 
this question, it is necessary to bear in mind 
the following: 

Conventional steels hardened by the 
induction method may, under certain cir- 
cumstances, exhibit greater surface-hardness 
values than would be anticipated with the 
usual types of heat-treating. As a result, 
adjustments in composition may be indicated 
to meet designated end physicals. 

Moreover, shallow- and deep-hardening 
characteristics, metallographic structure, and 
machineability frequently enter the picture. 
It can be seen, therefore, that recommenda- 


tions of specific analyses can be made only 
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4g Which Steels for Induction Hardening ? 





after a thorough study of the proposed 
application. 

If you are using or are considering the 
use of induction-hardening equipment, it is 
important to choose the types of steels most 
adaptable to this process. The experience of 
Bethlehem metallurgists is at your disposal, 
and they will be glad to help in the selection 
of steels that will do the best job. 


BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 


Bethlehem Steel Export Corporation, New York City 
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Small Ceramic Design 


Condensed from “The Engineers’ Digest’ 


Ceramic materials have been developed 
which satisfy the strictest requirements with 
regard to heat resistance, electric strength, 
low dielectric loss and permanency of phy- 
sical dimensions. Their mechanical prop- 
erties approximate those of high grade 
porcelain used for electrical purposes. 

The ceramic materials employed in high 


800 


frequency technique are preponderantly of 
the magnesia-silica type. They can be 
molded by any process employed in ceramic 
practice and can be bonded with metallic 
conductors without cements or glues. They 
can be fused to glass, making joints which 
are liquid, gas and vacuum-tight. 

Ceramic bodies are shaped from plastic 





or liquid masses in the cold state. Fing 
properties of the material and requite 
dimensions are only attained after firing 
Machining of fired pieces can be effecud 
only by wet grinding with high speed 
grinding wheels. With routine metho 
accuracies of +0.01 mm. are attained 
Threads can be produced by grinding. 

Wet or dry pressing in steel molds is the 
most widely employed method of fabs. 
cation. In wet pressing, the mold is fille 
with an excess of ceramic mass mixed with 
water and pressing-oil. The mass is com 
pressed by the die to an extent that th 
mold is filled, the excess being allowed » 
escape. In dry pressing the mass is com- 
pressed to one-half its original volume. The 
dry pressed product has a greater density 
and better electrical and mechanical prop- 
erties. However, the dry material flow 
much less easily, and pieces with recesses 
and thin walls can be made only by the wet 
pressing method. Due to absence of shrink. 
age, dry pressed pieces are superior in 
uniformity and accuracy of dimensions. Dy 
pressing is most suitable for automatic mass 
production, as dry pressed pieces are more 
solid when lifted from the mold. 

In the extrusion process, tubes, rods and 
all kinds of solid or hollow cylindrial 
bodies of considerable length are produced 
by pressing the plastic ceramic mass through 
a nozzle of the proper shape. In designing 
for this process, sharp edges or corners 
must be avoided and a uniform wall thid- 
ness maintained to safeguard a unifom 
flow velocity throughout the nozzle area. 

The casting of complicated pieces, with 
or without core, can be carried out in pls 
ter of Paris molds, although this method is 
fairly expensive as the molds are worn out 
after 50 to 70 castings. 

Large or complicated pieces are produced 
by making parts which are joined togethet 
with slip, so that they form one solid body 
after firing. This method must not be cor 
fused with that of joining fired biscuit pats 
by glaze. Increased cost of manufacture 
in making composite pieces is cancelled 
the diminution of single piece kiln wat 
ers and the high accuracy of dimensioas 
achieved. Different ceramic materials as 
be joined in this way, if they have idential 
coefficients of thermal expansion. Ceramit 
components can be connected to metal parts 
by the usual mechanical means and silvet 
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During the past five years the plastics industry 
has grown by leaps and bounds so that to- 
day you find plastics being used extensively 
throughout practically all fields of business, 
Because they are the most versatile the phen- 
olics are the most widely used of all plastics, 
As specialists in the production of phenolics 
for the past quarter century, Durez makes the 
natural starting point for selecting the plastic 
that fits your job. 


Typical of thousands of progressive 
concerns is National Fabricated Pro- 
ducts—molders of the octal radio tube 
sockets illustrated. This company is 
well known for many outstanding con- 
tributions to the communications field 
and, like so many of America’s manu- 
facturers, has found the unusual versa- 
tility of Durez phenolic molding com- 
pounds of unusual value in developing 
complex products. 


Octal Sockets 


For example, these octal sockets were 
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molded from a high-dielectric Durez 
compound which provides a high-vol- 
tage breakdown safety factor as well 
as excellent tensile strength and low 
moisture absorption under humid op- 
erating conditions. 

Designed to use a minimum amount 
of chassis space, these octal sockets 
have self-aligning contacts which float 
in the molded .Durez insulation and 
provide the necessary safeguards 
against fracture of the glass seal of the 
radio tube resulting from possible mis- 
alignment of tube pins. The exact tol- 
erances and superb quality of the fin- 
ished products attest the ingenious 
molding job done by National Fabri- 
cated Products and the versatility of 
the Durez phenolic molding compound 
used. 


Unusually Versatile Material 


Like the material used in molding these 
octal sockets, the more than 300 other 
Durez molding compounds possess 








many highly desirable inherent char- 
acteristics which make them extremely 
valuable to the imaginative design en- 
gineer. Such properties as dielectric 
strength, excellent moldability, high- 
est dimensional stability, and resistance 
to heat, moisture, and chemicals —to 
mention a few—are common denom- 
inators of all Durez compounds .. . 
make the logical starting point in the 
search for the plastic that fits your job. 


Expert Assistance Available 


The background of Durez technicians 
includes active participation in the 
successful development of many and 
varied products on a scope that is prac- 
tically all-embracing. 

The benefits which this experience and 
a wealth of proved product develop- 
ment data can provide are available to 
you and your custom molder towards 
helping select the plastic that fits your 
job. Durez Plastics & Chemicals, Inc., 
279 Walck Road, N. Tonawanda, N.Y. 
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NOTE 


«Proper Meiting Decreases 

Foundry Losses,” contains F 
iateresting data. Also, the FE 
booklet, ‘‘Nonferrous Inget 
Metals of Today.” Write 


layers can be applied to the ceramic surige 
by firing. Where required, the silver can}, 
strengthened by electrolytic copper plating 


—J. Wallich. Zeits. des VDI, Vol. 88, Jan. 8, 1944, 
pp. 9-14; as abstracted in Engineers’ Digesy 

























fer beth of these. They (American), Vol. 2, Apr. 1945, pp. 165.1 
are free. | 
e 
Send for booklet 
“INGOT METALS . . 
OF TODAY” Flexural Properties of Plastics 
Condensed from “ASTM Bulletin’ 


A series of round robin tests was 
to determine the effect of various factors 
the flexural properties of plastics prior 
| the preparation of A.S.T.M. Tentative M 
od of Flexural Test of Plastics (D790-44T) 
The methods in use at the time these 


ee a o iy LT r p N AT V » S | were started were those covered by A.S.T. 
| - 


16 STANDARD INGOT 
METALS BY AJAX 


Ajax Tombasi! 
Ajax Plastic Bronze 
Ajax Anti-Acid Bronze 
Ajax Phosphor Bronze 
Ajax Red Brass Ingots 














Alex Manganese Bronze W.P.B. chart Standard Methods of Testing Sheet 
Ajax High-Tensile point to the | Plate W ials Used in Electrical I - 
Manganese Bronze right. . . . They | ate Materials Used in Electrical Insu: 

Alax Golden Glow Yellow show how alter- (D229-39) and Tentative Methods of T. 

rass tr . . . 

PB ny na me ing Molded Materials Used for Electr 

Ajax Nickel-Copper 50-50% able can be util- creased use of 9 ingots. Sometimes Insulation (D48-41T). It was soon r 

Ajax Manganese Copper = 7 bing 5 fuer ingenuity is for, yet remember nized that there were a large number 

Ajax Aluminum Alloys mined by samy The foe scientific coutrel of variables which might affect the r 

Ajax Phosphor Copper designers. The —_ ‘seal vad set up by Ajax 46 years : ld be obtained wh f 5 
Ajax Silicon Copper See hi The fy fin Pom which wou e obtained when follow 
Ajax Nickel Alloys conserve primary tical waled Tollow-ehrougl in which = these testing procedures. 9 
Ajax Phosphor Tin metal at the increases your p Tests made to determine the effect @ 


mine through in- jects. 


loading edge radii (1/64-lin.) showed 
that the radius of the loading edges has vey 


AJAX METAL COMPANY | little effect on the results obtained. How 
ever, the proposed test method calls fora 
ESTABLISHED 1880 P H H L A D E L P H i A definite radius in order that this variable be 


| eliminated as far as possible. 
| Tests on the effect of the rate of cross 
| 








ASSOCIATE AJAX ELECTRIC FURNACE CORP. Ajax-Wyatt Induction Furnaces for Metti bag! 

COMPANIES: RJAKX ELECTRIC CON ING, The an Nat teren’ Electvie ion ura 2 | Sed. motion prem, eo. fodiens, Shes TE 
HY 9 he jax - Hultgren ric it Bath 

AJAX ENGINEERING CORP. Ajax-Tama-Wyatt Aluminum Melting Induction Furnaces mate modulus of rupture or the value of the 


maximum fiber stress for the more flexible 
materials is considerably affected by the 
| speed of crosshead motion. The speed of 
— | testing does not produce any serious effec 
- AY a C IS : 0 N as far as could be determined for the modu- 


lus of elasticity measurements. It is recom- 


mended that the rate of loading be such 
PMENT “=; | that a constant rate of straining be used; 
|| | this rate is approximately that obtained by 


the old standard methods of D48 and D229 


A N D S U B g L j = S | which called for a crosshead motion of 


| 0.050 in. per min. when a 14 by 1 in. bar 
| 


For Complete Installations | pbs aes 5 ae ee 












vie: ° Although a span depth ratio of 8 to 1 

Lost Wax Investment Mold ing Process | had been used in all previous tests on flex- 
ural properties of plastics, the experience 

= of the plywood and aircraft industries was 

such as to indicate that a larger ratio was 

CENTRIFUGAL CASTING MACHINES desirable. The results obtained by three 


different laboratories are not clear cut in 
all respects. The modulus of rupture seems 
to vary somewhat with the span depth ratio. 
Moreover, theory in the field of mechanical 


METAL MOLD EQUIPMENT 
WAX INJECTION MACHINES 


VACUUM PUMP UNITS engineering indicates that the 8-to-1 span 

WAX ELIMINATOR OVENS , | St eee 
FURNACES — GAS FIRED & INDUCTION ] | case tere seems to be considerable 
INVESTMENTS — WAXES — CRUCIBLES iiss ducing the soting pieonlill 


AND ALL RELATED SUPPLIES Another error frequently found in mea 


urements of modulus of elasticity is the 
error in the apparent deflection caused 
e | the indentation of the loading edges. The) 
use of a larger ratio obviates the necessity 


| 
ALEXANDER SAUNDERS ——. for determining the amount of indentatioa 
..CC for each test and relieves the laboratory 
Successor to J. Goebel & Co. — Est. 1865 from considerable extra work. On the basis 
of these tests as well as theory and expefi- 


95 BEDFORD ST., NEW YORK CITY 14 ence, the members of the section suggest 
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e processes of manufacture, write 
One Plastics Avenue, Pittsfield, Mass., © 


office nearest you. 
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“The G-E All-giel Orchestra” Sunday 10 P.M. EWT, 
doy 6:45 P.M. EWT, CBS. G-E House Party” 


00 P.M. EWT, CBS. 


Electric radio programs: 


NBC. “The World Today” news every 
every weekday 4 


CHNICIAN KNOWS PLASTICS 


A G-E PLASTICS TE 
puY WAR BONDS 
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BOSSERT for Stampings! 

LARGE AND Bossert maintains a staff of skilled engineers 

| SMALL and designers and has solved many problems 

for its customers over the past thirty years. 

. It has served the leading concerns in such 

HEAVY AND industries as the automotive, refrigerator, elec- 

LIGHT METAL tric washing and drying machines, electric 

STAMPINGS power equipment, oil burning furnaces, water 

_ heater, tractor, concrete mixer, garment press- 

ing machine, radio, rayon yarn, business 

DEEP machine, industrial filters, domestic sinks, 

DRAWING railway supplies, gasoline curb pumps, air- 

° planes, fire extinguisher, dairy, automotive 
WELDING accessories, and many others. 


Our capacity for deep drawing is 54” diame- 

ter x 18” deep, or 39” x 72” x 12”, in all 

metals, and up to 7/16” gauge. OVER 200,000 
SQUARE FEET OF FLOOR SPACE! 





THE BOSSERT COMPANY, INC. 
UTICA, NEW YORK 


Established 1896 














Transparent VITREOSIL 


For metallurgical investigations and thermal analyses, Vitreosil 
(Vitreous Silica or Quartz Glass) gives long service in continuous use 
at temperatures up to 1100°C. It is indifferent to thermal shock, free 
from thermal distortion and thermal lag. 


In addition to Standard 
Transparent Vitreosil 
Apparatus—tubes, 
rods, plates, flasks and 
similar utensils which 
we carry in stock—we 
are able to make spe- 
cial articles at attrac- 
tive prices—such as 
the Coal Analysis Ap- 
paratus shown in the 
lower part of the circle. 


























The following descrip- 
tive bulletins will be 
sent you on request: 
Standard Apparatus 
and Utensils—Bulletin 
No. 10, Drawn Tubing 
and Rod—Bulletin No. 
9, Special Apparatus 
and Equipment—Bul- 
letin No. 5. 


THE THERMAL SYNDICATE, LTD. 


12 ERS Sore eemecel, NEW YORK 17, N. Y. 
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that a span depth ratio of 16 be usd, 
making modulus of rupture and modulus y 
elasticity measurements. 


—W. A. Zinzow. ASTM Bulletin, No, 
May 1945, PP. 3Lp 


Tubular Plywood 
Condensed from “Mill and Factory’ 


Plywood tubing is fabricated from thip 
veneers of virtually any species of wood, The 
veneers are bonded together inseparably by 
synthetic resin glues of the urea-formald. 
hyde or phenol types, under pressure and 
heat. 

Its cost compares favorably with that of 
pure plastics and light-weight metals, an 
it can be used in virtually every instang 
where other tubing is now found. 

Lightness is its primary feature. Its 
cific gravity is considerably less than 1), 
yet, weight for weight, it will carry mor 
load than steel tubing. These characteristic 
make it especially suitable for use in aip. 
craft and in those products transported by 
air. 

It is waterproof, flame-proof, splinter. 
proof, rust-proof, and rot-proof. It is qj. 
mensionally stable under extreme tempen.- 
tures, having withstood tests from —70 fF 
to 130 F. Coated, it can carry chemicals 
gasoline, and oil. It has high electriql 
resistivity. The possibility of its use for 
natural-gas pipe-lines is being explored, A 
major asset for this use is its superior te. 
sistance to soil and acid corrosion. 

It may be cut by ordinary woodworking 
tools and, after a simple treatment, can be 
threaded on the job with ordinary pipe dies 
to make straight threaded unions. Flanged 
joints with flat plywood or plain wood ar 
used also. 

Various methods are used for producing 
the tubing. In one ptocess, the thin layers of 
veneer, after impregnation with the resin 
glues, are wrapped spirally on a mandrel s 
that sorhe plies have their grain parallel » 
the axis of the mandrel, while others are 
45° to the axis. This produges a tube having 
strength in all directions approaching the 
ultimate strength of the wood. 

Convolute winding is used in another 
method. This permits pre-assembling of the 
veneer sheets to any combination of grain 
structure or compression, tensile, torsional, 
or impact requirements. 

In a third process, a continuous strip of 
veneer is fed into the mandrel at right 
angles. The width of this strip is the length 
of the mandrel. A series of veneer panels 
is edge glued together to form the sttip. 
The grain of each panel runs at right angles 
to the grain of the preceding and succeeding 
panels, or at a comparable varying degree 
depending on the strength desired. 

Generally, the best woods for tubing att 
the hard, dense varieties. The so-called ait- 
craft grade hardwood veneers are most suit 
able for all around military purposes. Birch, 
maple, poplar, and gum are easiest to wotk, 
while pecan, hickory, and sycamore have 
also been found satisfactory. A hard wood 
with closely knit fibers is best for uses 1 
which the tube must carry substances such 
as gasoline. 


—Robert Turner. Mill & Factory, Vol. ¥, 
June 1945, pp. 150, 300, 3%, 
306, 308, 310, 314. 
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se | THESE HEAVY-DUTY electrical connect- 
Wf ing plugs, molded from BAKELITE 
= plastics, are used on every type of U.S. 
o combat vessel. They are unusual be- 
iby f cause of their exceptional wall thick- 
nesses and density—conclusive 
tt svidence that pre-war limitations on 
bs the size, shape, and design of BAKELITE 
)Fe plastic insulating parts no longer 
as § exist. They were produced by Heatron- 
ic molding — announced by Bakelite 
4 Corporation in 1943—which has vastly 
rm. increased the moldability of all types 
of phenolic molding plastic, including 
ing} those with a high bulk factor. 
be In Heatronic molding, the heat is 
‘ uniformly generated within the mold- 
wef ingmaterial charge by high-frequency 


current. By the addition of high-fre- 
%f quency preheating units to standard 


of compression- and transfer-molding 
in ; ; 

» | equipment, parts are now readily 
t | molded that formerly involved long and 


f — expensive molding cycles. Heatronic 
’— molding shortens curing time by one- 
tenth to one-half, often reduces mold- 
- ing pressures by 30 to 40 per cent, and 
permits larger moldings on present 
presses. It also causes less wear on 
molds, minimizes shearing and dis- 
placement of inserts, and permits 
greater production per mold cavity. 
The extremely valuable Heatronic 
molding experience gained during the 
war is now available to engineers and 
designers through the facilities of the 
Bakelite Enginering Staff. Write De- 
partment 46 for detailed information 
about the advantages of this outstand- 
ing development. Also, write for 
Booklet G-8, “A Simplified Guide to 
BAKELITE and VINYLITE Plastics.” 


TRADE CB sane 


BAKELITE CORPORATION 


Unit of 
Union Carbide and Carbon Corporation 
WCC) 
80 East 42Np St., NEw York 17, N.Y. a A te, 
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Pressing Techniques and Electrodeposits 


Condensed from the “Journal of the 
Electrodepositors’ Technical Society” 


Many of the defects found in sheet metal 
and in pressings made therefrom have a 
deleterious effect on the finishing operations 
which are applied subsequently by the elec- 
troplater, namely polishing, buffing, and 
electroplating. Mutual understanding by the 
plater and the pressman of their respective 
problems should result in improvement in 
product quality and in lowered costs. 

In brass and certain other non-ferrous 
metal strip, blemishes known as “‘spills” oc- 
cur. These are caused by defects on the 
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surface of the ingot, which during rolling 
become elongated into sub-surface fissures. 
Sometimes a spill is covered by a thin layer 
of metal which is not broken during press- 
ing. In later operations the spill may open 
during polishing, leading either to rejection 
of the pressing, or to high polishing costs 
to remove the defect; it may trap solution 
during plating, leading to later blistering 
and lifting of the plate; if the spill is shal- 
low it may escape detection until the pick- 
ling operation, which will dissolve the thin 





surface layer and leave a characteristic guy. 
face marking. 

Steel strip is subject to slag stringers . 
which cause similar difficulties in polishing 
and plating. 

Rolled-in mill scale may leave cavities 
which cold-rolling closes over. Oozing of 
pickling or plating solution from these 
cavities may cause blistering of the plate, or 
blistering may occur later during buffing 
or during service use of the article. 

A different type of defect results when 
bad annealing during rolling has produced 
an undesirably large crystal size. Such sheet 
when drawn develops an “orange peel” sur- 
face. Such a surface is difficult to polish, 
Buffing or polishing operations on this type 
of surface may cause smeared-over flaps 
which cause poor adhesion of the plate. 

Mechanical damage will cause trouble. 
Sheet and strip should not be dragged on 
gritty floors or walked on. Care in handling 
will prevent much trouble later during pol- 
ishing. 

Special defects peculiar to certain metals 
cause trouble in pressing and these defects 
obviously will cause later trouble in polish- 
ing and plating. These defects are: “gass- 
ing” in copper; beta-constituent in brass; 
“season cracking” in brass; “blue-brittle- 
ness” in steel; and “stretcher-strain” mark- 
ings in steel. 

Defects resulting directly from drawing 
operations are sometimes encountered. 
“Wrinkles,” or “puckers” which may form 
in deep drawing, are often difficult, and 
sometimes impossible, to polish out. Scor- 
ing is a common cause of high polishing 
costs. Cracking, or formation of an “orange 
peel” effect, mentioned above, both result 
from incorrect annealing. This group of 
drawing defects can be largely avoided by 
attention to cleanliness, proper design and 
maintenance of dies, and proper use of lubri- 
cants and interstage annealing. 


—J. D. Jevons. J. Electrodepositors’ Tech. Soc., 
Vol. 20, 1945, pp. 93-104. 


Choice of Plated Coatings 
Condensed from “Metal Finishing” 


The choice of a given kind of plated 
coating depends on the application or use 
to which the plated article is to be put. 
A coating may be used for appearance; for 
protection from corrosion; for some me 
chanical or special purpose such as weaf 
resistance; or for building up an area to 
correct dimensions, or possibly as a suit- 
able surface for soldering or brazing t 
other parts. Specialized coatings are used 
for heat resistance or to resist chemical 
attack by food or drugs. 
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FLAT SURFACES 


I. designing die castings, plain flat 
surfaces of any considerable area 
should be avoided, especially if the 
casting is to be exposed to view. 
Here’s why: 
1. It is difficult to hold true flatness, 
and efforts to subsequently true the 
surface may be unsuccessful. 
2. Slight irregularities in flat areas 
are apt to show up prominently, par- 
ticularly if the surface is polished, 
plated, or receives a glossy finish. 
3. Some waviness may occur in flat 
surfaces, due to unequal shrinkage 
stress. 

For these reasons, a curved or 
slightly crowned surface is mofe de- 
sirable. Another alternative is to 


“break up” the surface by shallow 
steps, beads, stippling or some form 
of low relief. 

The illustrated zinc alloy die cast 
base for a microphone is a good 
example of avoiding plain flat sur- 
faces. In this instance, the die cast- 
ing is given a glossy enamel finish 
and, because of the curved surfaces, 
there are no irregularities to mar the 
eye-catehing highlights. The result 
is a smart and pleasing appearance. 

For more detailed information on 
this and many other design consid- 
erations which will enable you to 
get the most for your die casting 
dollar, ask us—or your die casting 
source — for a copy of the booklet 
“Designing For Die Casting.” 


FOR DIE CASTING ALLOYS The New Jersey Zinc Company, 160 Front St., New York 7, N.Y. 


SEPTEMBER, 


The Research was done, the Alloys were deve 


HORSE HEAD SPECIAL ( 
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loped, and most Die Castings are specified with 
99.99+% 
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Acme Alaminum Castings 





.. When you use 


YES, the savings which Acme’s complete service 
brings to users of Acme Permanent Mold Aluminum 
Castings begin as customers’ blueprints are checked. 
Often some slight design change recommended by 
Acme engineers results in a better casting—and sav- 
ings to the customer. 


At every step in production, Acme customers enjoy 
the economies of experienced efficiency, for Acme 
facilities include pattern and mold making as well as 
one of today’s most modernly equipped aluminum 
foundries. And Acme customers also enjoy the savings 
in assembly time that castings of uniformly high 
quality bring. Spectrographic and electrolytic analysis 
of metal used, plus X-ray and laboratory inspection, 
safeguard the quality of every Acme Casting. 

You can depend upon Acme to relieve you of your 
casting problems. Submit your requirements for 
recommendations and prompt quotation. 











é St. Levis: Metel Ports and Equipment Co., 3615 Olive Si. ¥ 
PATTERNS - TOOLS - ALUMINUM, BRASS, BRONZE CASTINGS - ENGINEERING 


\ AWumimnum , Ine. 


DAYTON 3, OHIO 
New York: F. G. Diffen Co., 111 Broadway 
Chicago: Metal Parts and Equipment Ce., 2400 W. Madison St, 
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The decorative coatings are chosen jp, 
large extent on the basis of styles and trends 
which change from time to time. 
tive plated coatings may be divided 
two classes depending on the m 
preventing corrosion. Cadmium and 
are used extensively on parts where 
ance is not important, but where 
resistance is desired. These metals 
anodic to the basis metal and are 
in themselves. 

Resistance to corrosion is also 
by a number of other plated metals 
are more inert in themselves and as 
a shield for the basis metal. Nickel, 
per, chromium, tin, silver and gold 
resent this class of protective films, 

Due to its hardness and wear resi 
chromium is most widely used for 
cutting tools, dies, etc. Copper and nickel 
are used to build up dimensions on worn 
or improperly machined parts where ex. 
pensive or scarce parts justify salvaging by 
the use of plating. Plating with silver and 
tin aids in soldering operations, while 
copper and silver deposits are used t 
prepare steel surfaces for brazing. 

Other important factors in choosing 
plated coatings are the size and shape of 
the part, the cost of the chosen finish, as 
well as the equipment and facilities neces 
sary for application. On the basis of met] 
cost alone, the different metals cover a com 
range from 6c for zinc to $50.40 for gold, 
for coatings of one thousandth of an inh 
on a square foot area. In addition, sing 
electro-plated finishes involve the use of 
mechanical, chemical and electro-chemial 
processes, it is always necessary to consider 
all equipment needed to produce the finish, 

Establishing the finish to be used oma 
product is the joint responsibility of the 
sales department, which establishes the 
customer's demand; the engineer, who de 
termines the product requirements, and the 
manufacturing department, which deter 
mines the finish which it can consistently 
and economically produce. 


—H. L. Farber. Metal Finishing, 
Vol. 43, Apr. 1945, pp. 154-155. 
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Nickel Flashing and Enamel Adherence 


Condensed from a Paper of the 
American Ceramic Society 


Studies have been made of the effects 
of nickel flashing of enameling stock upon 
enamel adherence. It has been shown that 
the role of nickel in developing adherence 
is apparently bound up with the retardation 
of oxidation of the iron base. 

Adherence may be considered as a cor 
rosion problem of the base iron, developed 
by the action of gases, especially oxyget, 
and other corrosion agents that may be 
present at the enameling temperature. The 
equilibria between the gases and solids att 
strongly affected by the nickel. Results 
seem to indicate that adherence is a func 
tion of the oxygen concentration at enamel- 
ing temperatures, assuming the ability of 
the enamel to dissolve or react with the 
product of the oxidation. 
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1 Kemember this of 
1 SUPERIOR 


SMALL METAL TUBING* 


No finished stocks are carried at the mill. Every 
elael-t al Mslele(- Mel Ml mL Ma-ta-1h7-Te! 

In most cases, we furnish cut or random lengths, 
a tested cel lateelilate 

Bright finish is assured, by use of controlled atmos 
el al-1a-+ aime lalatexel later 

Every order is given laboratory tests for approval 
etciiela-Wrdall ey edlarer 

Superior has three standard tempers: Temper =] is 
annealed, Temper <2 is half hard, and Temper =3 


is full hard. 


S-atless mn mary 
W -ldrawn  ,ailelale MClale Mel mono aim isMe 2e)elel)) Mr i lellallact Mel mei EY $s Ww 
a ,'.volal-] Ma clale MEM laleelaal 


THE BIG HAWE 1y 


MALI 
SUPERIOR TUBE  @ ) \ — IU B N G 


FOR EVERY SMALL TUBING APPLICATION FROM %" OD DOWN 


SUPERIOR as Seamless in various analyses. WELDRAWN Eee Welded and drawn Stainless, ‘“*Monel”’ and **Inconel”’ 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 




















ouow LE. 


through an 8-minute, close-tolerance 


finishing operation at MENASCO 






Main Landing Gear Piston 
mounted for polishing before 
plating; piston mounted on ~ 
ine fathe equipped with buf- 
En motor on tool post; Gra je 
L Lea Compound is used on 
the muslin wheel sized wit 
Ad-Lea-Sive. 









sou frst cut 
Heltwey throws the an 4 
of one ‘one-thousandth of an 
inch. 






Polishing completed; tolerance 


-thou- 
id to 5/10 of one one-t 
— of an inch; rade 
Lea Compound is used - 
muslin wheel sized with Ad- 


Lea-Sive. 














Through the courtesy of Menasco Manufacturing Company 
of Burbank, California, we are permitted to show these 
sequence pictures of a typical LEA Finishing Operation. They 
are among the best we have ever seen. And they tell the 
story of LEA Service to industry . . . a service helping 
to devise better and more ical finishi hods ... 
a service supplying the proper grades of Lea Compound, 
industry’s er I compositi or of Learok, the “no- 


free grease’? composition. 











Intelligent and experienced help in turning out properly 
finished articles — metals or non-metals — this is what you 
get when you bring your finishing problem to LEA. 
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Evidence indicates that the ferrous Oxide 
FeO, is the important one for ; 
and that the nickel flash, by restricting th, 
oxidation of the base iron, tends to ; 
the formation and stabilization of ferroy, 
oxide. When adherence develops bog, 
nickel and iron are oxidized to NiO and 
FeO, respectively, at the temperatures of 
the enameling process. If higher OXides are 
formed before the glass fuses, adherence jg 
lost. 

Other investigators have shown that 
FesO, and Fe are present. This was e. 
plained by the decomposition of FeO into’ 
FesO. and Fe on cooling through 600 ¢ 
(1110 F.). Im the presence of nickel 
the reaction appears to be NiO + 3FeQ— 
FesQ, + Ni. 

When the nickel concentration is Joy 
the reaction that predominates is 4FeQ — 
FesO, + Fe, while a high nickel concen. 
tration causes the first reaction to occur. In 
actual practice, the reactions are Probably 
a combination of both. 


—E. Wainer & W. J. Baldwin, 
Am. Ceramic Soc., Apr. meeting (cancelled). 


Counterbalancing for High Speeds 
Condensed from “Railway Age” 


A logical study of locomotive counter. 
balancing involves six points: The proper 
relation or limitation of the amount of te. 
ciprocating weight with respect to the loc- 
motive; the amount of reciprocating weight 
that can be left unbalanced without undue 
disturbance of the locomotive; the method 
of balancing the main rod, whether statical- 
ly based upon the scale weight of each end 
or dynamically based upon its center of 
percussion; the extent to which it is neces 
sary or desirable to balance the out-of-plane 
effect of the revolving weights commonly 
referred to as cross-balance; the extent to 
which it is necessary or desirable to balance 
the eccentric cranks and eccentric rods; and 
the amount of dynamic augment that can 
be tolerated by the track. 

Four locomotives were selected for the 
tests, 4-6-2, 4-6-4, 4-8-2 and 4-8-4 types. 
It was decided that each locomotive should 
be tested at 5 m.p.h. at diameter speed and 
as near 100 m.p.h. as possible. It was to be 
determined the vertical and lateral effecs 
on the track; the vertical, lateral and longi- 
tudinal vibrations of the locomotives; the 
lateral thrusts applied by the driving boxes 
to the frame and stresses in the main driver 
pedestal jaws. 

Conclusions of the tests were: That high 
speed operation of locomotives requires fut- 
ther refinements in the counterbalancing of 
locomotives than in the past; that one should 
determine the rotating equivalent of the 
main rod by the pendulum or center of 
percussion method and balance this weight 
on the main pin instead of the full back ead 
scale weight of the main rod; that on 
should consider the center of gravity of the 
eccentric crank to determine its dynamic 
component forces acting parallel and pet 
pendicular to the crank-pin diameter; shoul 
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This precision. protractor 


CHECKS TOLERANCES TO %°! 


wisn! LUMARITH'X 







et * > w= , 
~ Mit 
— ; i LT Mun, 
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PERFECT ALIGNMENT of blade pitch in war- 
plane propellers is necessary to prevent 
excessive vibration. The aligning device—the 
complex precision instrument shown above— 
consists chiefly of Lumarith* X (high acety] 
cellulose acetate), selected after exhaustive 
tests for its molding accuracy, dimensional 
stability and toughness. 

There are 8 plastics parts including base, 
cogwheel, vernier, handle, bracket, bearings 
and pivot. This protractor must function to ¥2° 
and must be efficient within a temperature 
cycle of —58° to +-158° F., a real tribute to the 
skill of die-maker and molder. 


This kind of performance explains why 


j ! 
Wihntint fiqushistl y 





but also for precise dimensional control in 


Lumarith plastics are such favorites with fabri- Dropped 60 feet to a concrete floor this Lumarith X propeller ] 
cators. The wide range and Scope of formula- protractor was still workable although the metal frame had 

fions not only assur ash materials individualized broken. Note that calibrations are molded in, not cut. | 
to the exact characteristics desired for end use, Molded by Cruver Mfg. Co., Chicago, til 


| 


molding and machining. 


“Reg. U.S. Pat. Off. 


What are your war production problems in X i 
plastics? Consult the Sales Development De- \ 
partment of Celanese Plastics Corporation, a x ' | 
division of Celanese Corporation of America, \ \ | 
180 Madison Avenue, New York 16, N. Y. ‘ \ 
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| take into account the eccentric rod equiva- 
| lent acting at the small end of the eccentric 
| crank; transfer the revolving weights into 
two equivalent revolving unbalance com- 
| ponents—one parallel with and the other 
90 deg. to.the crank pin diameter in the 
counterweight plane of both right and left 
| main drivers; that one provide sufficient 
| counterweight in both right and left main 
drivers to offset exactly these components 
and add the desired amount of reciprocating 
compensation in each wheel. 

Tests showed definitely that from 4.6 to 
12.8 lb. per ton reciprocating unbalance, 
the disturbing effects on the locomotive are 
somewhat increased as the reciprocating 
compensation is reduced. These disturbing 
effects were undesirably high when the 
reciprocating unbalance was more than 8 
Ib. per side per ton of total locomotive 
weight in working order. There was found 
to be little advantage in placing less than 
100 lb. overbalance in any driving wheel; 
as the overbalance increased over this 
amount the dynamic augment effect in- 
creased, but was not judged to be excessive 
| up to an overbalance of 200 lb. 


—Railway Age, Vol. 118, Mar. 31, 
1945, pp. 579-583. 


Lightweight Swiss Rolling Stock 


Condensed from “Light Metals” 





ANY QUANTITY 
Because of difficulty of imports of the 





ANY SHAPE ; : ; ; 
ANY SIZE | heavier metals into Switzerland during the 
| war the Swiss turned more than ever to 
Also Strip, Coiled light metal alloys as construction materials, 
Wire, and Filings. since they have been available for essential 
civilian uses. Aluminum alloys have been 
Available in standard alloys covered by used widely in the State postal service, in 
Federal Government, Army, Navy, Air tramways, trolleybuses and motor delivery 
Corps and A.S.T.M. specifications. services; also in motorcycles, military pon- 

For your post war products— investigate toons and patrol boats. 

our special alloys described in booklet M-A Interest in lightweight construction for 
sent on request. railway vehicles started around 1930. Earli- 
est uses were in the form of commercially 
Your inquiries invited pure aluminum sheet for the covering of 
coaches and the like. Those put into use in 
A.P.W. FLUX PASTES 1924, or even 1911, are still in good condi- 
Sate enti: tion. Aluminum castings have been -used 
for many years in railway structural work. 





Excellent cleaning action. 








Thus the telescopic connecting corridors be- 
tween coaches were constructed on frames 
in heat-treated light alloy, “Anticorodal,” 
while the hinged tread plate attached to this 
unit was of the same alloy. 

There followed application to goods- 
truck doors, light metal doors, window 
frames and fittings for which extrusions 
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SINCE 1875 


THE were very satisfactory, being turned out to 

most any shape at low cost. The increasing 

A M + R | ‘@:) N application of welding and growing trust 
in welded structures spread the use of light 


PP WAI TIM V LOD TAIN | cox, francs, vencloting channels, coves 


plates and detachable units on the motor 


N R R AVE. AT OLIVER ST coach. Until welding reached its zenith the 
‘ conventional metal roof top of the motor 
NEWARK 5, N. J coach was of riveted construction. 


Early roofing of goods trucks was of can- 
vas and wood or the unsatisfactory thin 
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Deep Drawn 
Refrigerator 
Hydrator Trays. 

Dies of Strenes. 
2,000,000 Stampings 
When War Stopped 
the Run. 





WILL BEA 
STRENES METAL 
ENTHUSIAST! 


If you could cast to shape and 
lower the machining time on 
your die castings from 4 to 
—the saving in both time and 
cost would help immeasurably on 
your post-war tooling. 

If you could draw and form 
several times as many pieces as 
formerly, even on deep draws, 
between redressings, that also 
would help. 

Strenes metal dies for draw- 
ing and forming press work can 
give you the above results and 
should be investigated at once. 

Practically all manufacturers 
of automobiles, trucks, tractors, 
farm implements, refrigerators, 
stoves use Strenes metal dies— 
as do firms in many other fields. 
So can you—and to your ad- 
vantage in cost and time. 

Names of users on request. 


THE ADVANCE FOUNDRY CO. 


100 PARNELL STREET 
DAYTON 3, OHIO 


STRENES 


METAL 


DRAWING AND FORMING 
DIE METAL 
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A Solid Cylinder of Corning Optical Glass 


Typical of the widely varied applications of glass pro- 
duced by Corning are the two examples illustrated above. 

The solid cylinders of optical glass are the result of 
revolutionary production processes developed by Corning 
to meet the armed forces’ demands for the finest optical 
glass. Used in gun-fire control instruments, this glass 
must provide precision which can be measured in frac- 
tions of an inch of angular deviation per mile. 

The glass coffee-maker, on the other hand, provides 
outstanding performance in preserving the full, natural 
coffee taste. There is no chance for contamination or taste 
taint. For this service the glass must have high heat 
resistance, excellent mechanical strength, attractive 
appearance and economical production possibilities. 
Pyrex brand glass meets all these requirements to a 
remarkable degree. 

Each of the hundreds of different glass compositions 
regularly melted at Corning has an advantageous balance 
of properties for some specific glass application. Because 
of their vast experience, Corning design engineers are 
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for the finest Optics 


OR BETTER 
TASTING COFFEE 








thoroughly qualified to help you apply the right glass to 
your particular product and to give you valuable de- 
sign assistance. Corning’s diversified fabricating facili- 
ties—from hand operations to high speed, automatic 
production equipment—assure you of the most eco- 
nomical production of quality glassware. 

If you have a problem which might possibly be solved 
by glass, present it to Corning engineers. You can be 
sure of finding at Corning the “know-how” and manu- 
facturing facilities to help you design new products or to 
re-design and better your present product. Write today 
to Industrial Sales Dept. MA9. Corning Glass Works, 
Corning, N. Y. 





INDUSTRIAL SALES DEPT., MAQ | 
Corning Glass Works, Corning, New York 
Please send me a copy of your Bulletin 842— 

“Industrial Glass by Corning.” 


Street... 
City and State.. 





























Ousax production facilities, engineers, 
designers, and shopmen are at your service 
when you have a question, or a problem 
having to do with the design, fabrication, 
assembly, or manufacture of a product in 
light metals—to solve it satisfactorily, eco- 
nomically, and within the allotted time. 


Our experience in manufacturing new, un- 
usual and intricate parts and products, in a 
minimum of operations, with great precision, 
and at reasonable cost is available for planning 
and carrying out a wide variety of projects. 


That service may be helpful to you. We 


invite your inquiries. 


MACHINING + STAMPING - WELDING - PLATING 
FINISHING + ASSEMBLING 


The OILJAK MANUFACTURING CO., Inc. 
MONTCLAIR, N. J. 
The Job Complete — from blueprint to finished product 
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copper or galvanized iron. This was super. 
seded by the self-supporting type of light 
metal construction, 2.5-3mm. thick. About 
1936 typical roofing consisted of 3 mm 
Anticorodal sheet, deliverable in such large 
sizes that it was possible to roof in the com. 
plete truck with minimum number of sheets, 
with no junctions to cause leakage. 

Light metal buffers weighed as little ag 
58 kg. against 128 kg. for the conventional 
steel buffer, the newer type of Avional forg.- 
ing. Economies of precision forgings and 


elimination of unnecessary machining haye . 


revolutionized such construction. Wear te. 
sistance of the buffer plate surfaces and slid. 
ing action of the movable unit have been 
satisfactory. 

Research on light metal wheels for rail. 
way vehicles looks encouraging and may be 
mass produced before long. The projec 
has been enlivened by scarcity of steel 
wheels. Scarcity of tin has sped experiments 
with aluminum-base bearing metals. Re. 
search towards light metal shoes for contact- 
ing conductor rails is promising. In Zurich 
a passenger street car has an entire structure 
in light metal, with dead-weight reduced to 
120 kg. per passenger. 

Development of seam welding will fur- 
ther enhance use of light metals. 


—Light Metals. Vol. 8, 
Feb. 1945, pp. 70-78, 


Reinforced Cast Iron 


Condensed from 
“The Engineers’ Digest” 


The compressive strength of cast iron 
may be five or six times as large as its 
tensile strength. This fact is one of the con- 
siderations which have led to the suggestion 
that the mechanical properties of cast iron 
may be improved by providing castings with 
steel reinforceménts. Other considerations 
are to improve elasticity and suppress dan- 
gerous stress concentrations. 

The design of cast crankshafts is interest- 
ing from the aspect of reinforced construc- 
tion. The lines of stress in the crank web 
tend to follow the lines of shortest distance 
between crank pin and crank shaft journal 
and very little stress will prevail in the out- 
ward parts of the web. A design is suggested 
in which a more uniform stress distribution 
is aimed at by removing material from the 
endangered spots by milling and a steel- 
reinforced web is used. 

Reinforced cast iron die castings and cast 
iron brake blocks with several layers of 
cast-in expanded metal have been made in 
the United States. A German firm has a 
design patent on a reinforced cast iron slag 
ladle. The use of reinforced cast iron tele- 
graph poles has been considered in Russia. 

Jf a cylindrical casting, equipped with a 
centrally arranged steel reinforcement is sub- 
jected to tensile stress, the cast iron body 
and its steel core undergo identical deforma- 
tion. But the resultant stress in the steel will 
be higher than in the cast iron. 

Reinforcement can only be justified in 
the case of low strength cast iron. To safe- 
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id- , ‘ . sae a 
nd Plymetl combines the light weight and rigidity of plywood with the strength 

of metal. Through 25 years of performance, Plymetl has proved its versatility, 
il. durability and dependability. When the War created shortages in supplies of 
: critical metals Plymetl received still greater attention and wider use. Here 
ol Plymetl’s performance in military equipment proved its worth as a basic struc- 
ats tural material. For many applications Plymetl is unsurpassed. Where your 
be. product design requires a flat smooth surfaced material of unusual strength 
: and light weight, a material unaffected by moisture and mold and fungi — 
a and rust resistant SPECIFY PLYMETL. A few of the more widely used 
to types of Plymetl are described and diagramed below. 
ir- als 

Vin PLYMETL VE and EVE—A ply- 
8 wood plaque with zinc-coated steel 
78. sheet permanently bonded by an exclusive 

Haskelite method to one (VE) or both 

faces (EVE). Plymetl panels may be ob- 

tained in a range of thicknesses and sizes 

to suit specific applications. Simple wood- 

or-metal working tools will fabricate Ply- 

metl. 

als 

7S PLYMETL VU and UVU —A ply- 

wood plaque with aluminum sheet 

permanently bonded to one (VU) or both 

faces (UVU). The great strength and 

light weight factors of plywood are com- 
n bined with the light weight of aluminum. 
S Plymetl may be formed to certain curva- 
I~ tures. 
n 
ao als x 
' ~*~ PLYMETL ESE—A panel of in- 


sulating material with metal sheet 
permanently bonded to both faces (ESE). 
Other types of core materials may be 
used to make varied kinds of Plymetl. 
To these cores, metal faces of monel 
metal, porcelain enamel steel, and stain- 
less steel can be bonded. A core material 
may be faced with one type of metal on 
one side and another type on the other 
side. On all Plymetl panels, the metal 
faces provide an ideal surface for finish- 
ing. 











Write for complete data on Plymetl, and 
bulletin SC45 which gives details on 
other types of Haskelite materials. Let 
Plymetl and Haskelite engineers help you 
design and build products that look bet- 
ter . . . sell better . . . and perform 
better. 


> — HASKELITE 


Dept. MA-1, Grand Rapids 2, Michigan 





New York Chicago Detroit St. Louis Cleveland 
Canada: Railway & Power Engineering Corporation, Ltd. 
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CUT-OFF 


nica WHEELS 


MADE WITH RT, THE NEW BOND THAT 
HOLDS ITS OWN... GIVES ONLY WHEN IT MUST! 


From the swift era of war production comes another modern miracle, 
the cut-off wheel—man power and man hour saver—for the fastest, 
smoothest method of cutting tubing, wire, steel and brass sheets, glass, 
porcelain, Stellite, tungsten, plastics, laminates and other hard-to-slice 
materials. 





When RT, the special formula bond was developed, it put the cool- 
running CHICAGOS ’way out in front in real performance records. 


Available in rubber or resinoid—a full range of styles and sizes. 3 
bond types—for every operation. 


Tell us what you have to cut, grinder you 
We'll send a test wheel promptly. 


WANT TO TRY ONE? 
use and size wheel you’d like. 
Write for Circular. 


CHICAGO WHEEL & MFG. CO. 


Originators of the famous Chicago Soft Rubber Polishing Wheels 
1101 W. MONROE ST. Dept. ME CHICAGO 7, ILL. 


1 Send CIRCULAR 

1 Send TEST WHEEL 
SIZE... 
TO CUT 


Name 


Address 
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guard satisfactory bonding of reinforcemen, 
and cast iron, the cross-sectional area of the 
reinforcing steel should not exceed one-fifth 
of the entire cross-section. 

Greater practical importance attaches tp 
the employment of reinforcement in cag 
iron structures subjected to bending stresses, 
When not provided with reinforcement, g 
bar of 600 by 30 mm. subjected to bending, 
was found to support a load of 180 kg 
with a deflection of 1.27 mm. A similar bar 
incorporating 11% reinforcement at n/3 
distance from the neutral fibre was able 
to carry a load of 220 kg. with the same 
deflection. 

Little is known with regard to buckling 
tests on reinforced iron columns. Tests 59 
far show the main difficulty lies in bonding 
the reinforcement firmly with the cast iron, 
If soft iron reinforcement is used, there js 
danger of a strong carbon diffusion leading 
to the formation of a cementite network. 
This is avoided by using high silicon iron. 
There is a patented proposal to improve 
bonding by coating the reinforcing material 
with silicon or ferrosilicon powder 

The author believes that the employment 
of reinforced cast iron will be restricted to 
the field of machine construction, serving 
to combine improved stress distribution with 
utilization of the inherent advantage of cast 
iron. 


—R. Bertschinger. Schweizer Archiv., Vol. 10, July 
1944, pp. 195-203; as abstracted in Engineers’ 
Digest (British), Vol. 6, Apr. 1945, pp. 91-95, 


Fungicide Coatings in War and Peace 


Condensed from “Industrial Finishing” 


Certain components of radio, radar, auto- 
motive equipment, etc:, when exposed to 
steaming hot swampy jungle in the Pacific 
war theaters, have been destroyed by fungus 
attack in as short a time as 72 hr. The 
application of fungus-resistant lacquers and 
varnishes, while not a complete cure, makes 
a big improvement in the life of articles 
exposed to these conditions. 

Fungicidal varnishes, while toxic and not 
to be taken internally, are not dangerous to 
apply if the work room ventilation is ade- 
quate. Two types of material are commonly 
used. The first is a Bakelite resin varnish 
containing pentachlorophenol as the active 
ingredient. It is the most widely applicable 
type and is harmless to most radio compo 
nents. The second is a lacquer-base material 
containing phenyl mercuric salicylate as the 
active ingredient. The latter is more flexible 
and is ideal for application to rubber insu 
lated wire and cable, but is harmful to cet- 
tain radio components. 

Certain special problems are involved i 
the application of these materials. Each 
application presents its own problems, which 
must be studied carefully before proceeding 
with production application of this type 
finish. Many of the parts are most convent 
ently treated before assembly or in sub 
assemblies. 


—Fred Simmons. Ind. Finishing, Vol. 2, 
May 1945, pp. 72, 74, % 
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3 REASONS 


. why mica-filled 
:| — RESINOX 7934 
iy comes through under 


severest operating conditions 

















i — That rare 3-way combination of Resinox 7934 properties gives unfail- 
sh | ing insulation to vital medium and high frequency apparatus under 


ve 


se | the severest operating conditions, especially extreme humidity. 


ial Mica-filled Resinox 7934, based on a recently developed Monsanto 
le phenol formaldehyde resin is available now for moiders of all types 
" | of war essentialities. Molders have found that Resinox 7934 offers 
ease and economy in molding, far superior to ordinary mica-filled 








in 

. phenolics... also that it is suitable for both transfer and com- 
. pression molding. 

of 

ni For complete information and technical counsel on the use of 
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this product, write, wire or phone: MoNsaNnto CHEMICAL Com- 
PANY, Plastics Division, Springfield 2, Massachusetis. 
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The broad and versatile family of Monsanto Plastics 


includes: Lustron* polystyrenes * Cerex* heat resistant 


thermoplastics ¢ Vinyl acetals + Nitron* cellulose 
nitrates * Fibestos* cellulose acetates * Resinox 
phenolics * Thalid* for impression molding + Resi- 
mene* melamines ¢ Forms in which they ore supplied 
include: Sheets ¢ Rods « Tubes * Molding Com- 
pounds « Industrial Resins « Coating Compounds 
Vuepak* rigid, transparent packaging materials. 
* Reg. U. S. Pat. Off. 











MONSANTO 
PLASTICS 


SERVING INDUSTRY,..WHICH SERVES MANKIND 

















New data on temperatures, slag and metal 
analyses obtained on 15 heats of basic open 
hearth steel were used to examine the rela- 
tive merits of equations given by four 
investigators for calculating the phosphorus 
content of the metal on the basis of the 

_ slag composition and the bath temperature. 
The present temperature measurements were 
made with a quick immersion pyrometer 
and therefore were more accurate than many 

: of the previous temperature readings. Meth- 
ods of Whiteley, Herty, Maurer and Bischof, 
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Phosphorus Reaction In Basic Open Hearth 


Condensed from a 
Paper of the Iron and Steel Institute 


and Schenck and Riess were compared. 
Schenck and Riess’ method gives the best 
results, with smallest discrepancy between 
calculated and analyzed results. 

The reversion of phosphorus from the 
slag to the metal during casting was studied 
on 25 heats of basic open hearth steel, first 
by graphical examination of the slag and 
metal analyses together with the bath tem- 
perature, and secondly by the application of 
Schenck’s equilibrium diagrams. It was 
noted that the reversion of phosphorus from 








the slag to the metal was more pronounced 
on the higher carbon heats (0.42 to 0.62% 
C) than on the lower carbon heats (0.24 to 
0.30% C). The apparent rate of phos. 
phorus reversion varied from heat to heat 
and further varied in different periods dur- 
ing the casting process. 

The effect of supetheat on rephosphoriza- 
tion appears to be predominant with high 
superheats increasing the tendency towards 
rephosphorization. The mechanism of the 
ladle rephosphorization may be on similar 
lines to that of the phosphorus reversion in 
the furnace during deoxidation with ferro- 
manganese, but the rephosphorization in the 
furnace represented such a small proportion 
of that which occurred in the ladle that it 
may be unwise to attach much impor- 
tance to this conclusion. A high lime con- 
tent of the slag counteracted the rephosphor- 
ization tendency at high temperatures. 
Neither the relative amounts of total iron, 
total silica nor total acid content of the 
slag showed any direction association with 
the rephosphorization. 

For a given set of working conditions, the 
rephosphorization likely to occur in the 
ladle may be estimated quantitatively by 
the application of Schenck’s equilibrium 
diagrams to establish a ratio of free lime 
to free iron oxide concentration in the final 
furnace slag from its composition and the 
bath temperature. On the basis of 19 heats 
with 0.24 to 0.62% C, there was an inverse 
linear relationship between the rephosphor- 
ization of the metal and the ratio of the 
concentration of free lime to free ferrous 
oxide in the slag. The tendency towards 
rephosphorization increased with increasing 
carbon content. To prevent rephosphoriza- 
tion in a 0.6% C heat, the CaO/FeO ratio 
in the final slag should be not less than 
6.4, whereas 5.2 is adequate for a 0.25% 
C heat. 

Rephosphorization during casting is due 
to the change in the composition of the 
slag by enrichment of the silica content 
resulting from its reaction with the fireclay 
lining of the ladle. The degree of rephos- 
phorization when a fireclay brick lined 
ladle is used may be controlled to a large 
extent by keeping the temperature of the 
slag and metal in the ladle as low as pos 
sible, and secondly by adjusting the slag 
composition so that in spite of the reaction 
with the ladle lining, the basicity of the slag 
will not fall below a certain minimum 
necessary for holding the phosphorus. The 
latter aim can be achieved when circum 
stances permit by increasing the lime com 
tent of the slag. Rephosphorization does 
not occur when the ladle is lined with basic 


material. 
—yY. K. Zea. Paper, Iron & Steel Inst. 
Apr. 1945, 46 pp 


METALS AND ALLOYS 


g 














XUM 







THE WHEELABRATOR 


Swing Table 


Another in a long list of important blast cleaning developments pioneered by 
American is the NEW Wheelabrator Swing Table shown below. 


This is a versatile general purpose airless blast cleaning machine, capable of 
handling a wide range of large and small pieces in shops where the daily 
production does not warrant the purchase of several different types of cleaning 
equipment. It is ideal for cleaning large pieces normally requiring a laborious 
hand blasting in an airblast room. Can be supplied with a table 24”, 66”, 
72” or 86” diameter. 























Opening the door of the machine brings the work table into position for 
loading or unloading. Closing the door brings the table beneath the Wheel- 
abrator where it rotates within the blast stream so that all surfaces and cored 
areas are scoured to a bright clean finish. Interlocking controls prevent dis- 
charge of abrasive unit the door is locked. 


Put this machine to profitable use in your plant— 
write for full details today. 


— 
te LS ae woe tine wee 


————— 
——— 






Cutaway (with door 
closed) shows how the 
Wheelabrator unit 
pours a continuous 
stream of abrasive 
upon the work to the 
full width of the table. 








A 66” Wheelabrator Swing Table The 86” Wheelabrator Swing Table 
used by Ottumwa Iron Works, Ot- at the Link Belt Ordnance Co., 
tumwa, lowa, has cut cleaning Chicago, cleans large parts for 
costs 25 per cent and reduced anti-aircraft and howitzer gun 
cleaning time to 8 minutes per carriages in about one-fifth the 
table load, in cleaning steam time formerly required for hand 
drum winches, electric hoist cast- blasting in a large airblast room. 
ings and miscellaneous gray iron 

castings. 
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FOUNDRY EQUIPMENT CO. MISHAWAKA, INDIANA 
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A FEW FACTS ABOUT 
CORHART PRODUCTS 


Corhart Electrocast Refractories are 
high-duty products manufactured by 
melting selected and controlled refrac- 
sory batches in electric furnaces, and 
casting the molten material into molds. 
After careful annealing, the finished 
shapes are ready for shipment. Dense, 
high-melting refractories, they are es- 
pecially designed for resistance to cor- 
rosive action. 

PRODUCTS 
CORHART STANDARD ELECTROCAST is @ 
high-aluminous refractory. 
CORHART ZED ELECTROCAST is Zirconia- 
bearing. 
CORHART ELECTROPLAST is a high-temper- 
ature plastic refractory made from Standard 
Electrocast which has been ground and crushed, 
Especially designed for ramming. Furnished dry. 
CORHART MORTAR is a high-quality cement 
for laying up Electrocast, clay brick, or any 
aluminous refractory. 


CHARACTERISTICS OF 
STANDARD ELECTROCAST 
POROSITY : Less than 0.5%—therefore virtually 

no absorption. 

FUSION POENT: Cone 38 without any appre- 
ciable softening below that point. 

HARDNESS:. 8, Mineralogist’s scale. 

SPECIFIC GRAVITY: Blocks weigh approxi- 
mately 183 Ibs. per cu. ft. 

COEFFICIENT OF EXPANSION: 0.000006 
between room temperature and 900° C. 

SPECIFIC HEAT: 0.25 cal. per gm. per °C, at 
gso° C. 

THERMAL CONDUCTIVITY: 25 BTU per sq. 
ft. per hour for gradient of 1°F. per inch. 
COMPOSITION: Standard Electrocast is of an 
aluminous crystalline nature. 

CORROSION: Because of low porosity and 
inherent chemical make-up, Corhart products 
are highly resistant to corrosive action. 


APPLICATIONS 


Most heat processes present spots where a better 
refractory material is needed in order to provide 
a balanced unit and reduce the expense of re 
peated repairs. It is for such places of severe 
setvice that we invite inquiries regarding Corhart 
Products as the fortifying agents to provide the 
refractory ‘‘balance’’ desired. 

The following is a partial list of applications 
for which Corhart Products are suggested: 
ELECTROLYTIC CELLS — for production of 
Magnesium and other light metals. 

SILICATE OF SODA FURNACES — sidewalls, 
bottoms, and breastwalls. 

HEARTHS AND SMELTERS — for non-ferrous 
metals. 

ALKALI AND BORAX MELTING FURNACES 
— fast-eroding portions. 

GLASS FURNACES — the entire installation of 
flux walls and bottoms, breastwalls, ports, tuck- 
stones, forehearths, recuperators, etc. 
RECUPERATORS—tile, headers, separators, etc. 


ENAMEL FRIT FURNACES — flux walls and 
om, 

BRASS FURNACES — metal contact lining. 

ELECTRIC FURNACES — linings for rockin 


8 
ype, and rammed linings of Electroplast for 
this and other types. 


BOILERS — clinker line. 


STOCK SHAPES AND SPECIALS 
Standard we Zed Electrocast are made in stock 
pes and in many special shapes. The i 
ot individual pieces may run to 3500 Foamy 
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IF YOU NEED 


A BETTER 
REFRACTORY- 


@ Corhart Electrocast Refractories are high-duty products 








which have proved considerably more effective than con- 
ventional refractories in certain severe services. If your 
processes contain spots where a better refractory is needed 
to provide a balanced unit and to reduce frequent repairs, 
Corhart Electrocast Refractories may possibly be the answer. 
The brief outline at the left gives some of the basic facts 
about our products. Further information will be gladly 


sent you on request. 


Corhart Refractories Company, Incorporated, Sixteenth 
and Lee Streets, Louisville 10, Kentucky. 


“Corhart” is a trade-mark, registered U.S. Patent Office. 
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9 analytical treatment is that of the temper. 
s ature distribution in a chil! backed up by 
molding sand whose outer surface is main. 


tained at a constant temperature. 


—H. A. Schwartz. Am. Foundrymen’s Assn. 
Publication No. 45-1, 7g Pp. 


Investigate this unique 


HOLDING FURNACE 
for 
Improved Operations 
and 
Lowered Costs! 


Consistency and the Cupola 
Condensed from “Foundry Trade Journal” 


Cupola control begins long before the 
blower is put on, not only with respect tp 
‘the raw materials, but with regard to the 
cupola itself. The majority of foundries 
are in possession of plants, the design of ® 
which must in the main stand without al- 
teration. The least that can be done, how- 
ever, is to know, with accuracy, the true 
dimensions of the cupolas operated, and t 
have a reliable drawing—not that supplied 
by the constructors, but one made from the 
cupola as it actually is. Certain dimensions 
can be regarded as constants; others are 
those which may, if control be not exercised, 
vary markedly and erratically. The value of 
such a record depends solely upon its being 
utilized to check the frequently impercep- 
tible daily drift from one set of standardized 


conditions to something entirely different 
and undesirable. 


Correlating the data for different diam- 


MEAN A MODERN PLANT eter cupolas, which can only be done by 
ss @ expressing dimensions in terms of the con- 


trolling factor, diameter or area at the 


Typical layout for die cast- 
ing, showing compact 20 KW 
Ajax-Tama-W yatt furnace in 
position. Unit comes with 
complete control cubicle, as 
shown. 








In addition to the holding furnace here described, small, compact, twin- melting zone, is the first step towards iron- 
coil melting furnaces are likewise available for continuous production. ing out the differences between various 

cupolas. The height of the stack, from 
Rolling mills and foundries using Ajax-Tama-Wyatt units have con- the sand bottom to the charging sill, is 
sistently developed the highest physical properties in their alumi- settled by two considerations, sufficient 
num products . . . with decreased gas absorption, absence of all height to prevent undue heat losses from 


the escaping gases, but limited by the load 
that the coke will sustain. The height of 
Clean-cut temperature control, great ease and simplicity of handling the tuyeres above the bottom, in the case 
are operating characteristics. Ajax induction furnaces give you a mod- of cupola operated without receiver and 
ern plant, a cooler foundry, a better product. Significantly, too, they - | a front slagging spout, must be sufficient 


have been known to pay for themselves within less than six months. to allow of the slag hole being opened with 
a minimum of one complete tap in the well. 


Write for latest TW catalogs describing both Ajax holding and | The total number and area of the tuyeres 


melting furnaces for aluminum! are best related to the cross-sectional area 
at the melting zone, the total tuyere area 


being 14 to 1/10 of the cross-sectional area, 


segregation, and elimination of oxide inclusions and hard spots .. . 








ADVANTAGES the smaller diameter-furnaces having the 
@ Every element of uncertainty is removed from holding furnace larger ratio of tuyere area. The number of 
rocedure : tuyeres is best kept at a minimum consis- 
P J tent with fairly uniform blast penetration. 
e@ Automatic, positive temperature control to within 5 degrees. Very rarely is the bosh contour retained 
accurately in the repatching between heats, 
» © No segregation, iron pickup, or contamination—automatic stirring. and if the bosh be above the melting zone, 
. oe “i it is always a potential source of hanging 
e@ Always ready to operate—no heating up or waiting periods. and scaffolding of charges. A parallel lining 
. . : . : from charging sill to tuyeres is ideal, with 

@ Pays for itself quickly by doing away with pot or crucible re- the tuyeres set back 14 in. behind lining 
placements. Beautifully pointed brickwork is a cet 
* @ Maintenance costs so low as to be virtually negligible. tain step towards rapid lining wear. Reg 
ularity of materials from one charge to 
: @ Low operating costs—only 12 KW for holding continuously up another should be obtained. The gain from 
‘ to 400 Ib.; 8 KW when covered on week ends. breaking oversize pieces of pig or cast iron 
,° is obvious. By oversize is meant any piece 
, @ Greatly improved overall foundry conditions inherent in induction the greatest dimensions of which is 1/3 o 
} melting. more of the cupola diameter. For optimum 

t 


conditions a 6 in. to 8 in. layer of coke 
forms the ideal charge. 

The percentage of oxygen in the atmos 
phere is, for all practical purposes, a con 
INDUCTION MELTING FURNAC stant. The usual measuring apparatus utijizes 

; the pressure of flow in the blast main, 
the readings given are generally of volume. 
The cheapest, easiest to install, and in many 
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ANSWERS IN 
30 MINUTES! 


By means of the calculating board shown here, which i is used 
in connection with the Spectrograph and_Densitome our 
technicians are enabled to analyze simultame © fou 
different alloy samples. This analysis cover 
elements—a total of six to forty determifim 
of 30 minutes. 














Speed in analysis is all important, for ties 
taken while the metal is still molten in the, 
= before a single ingot is poured, we 

at we have met your specifications for no 


Here you will get quantity production 
precision standards. 


MICHIGAN §S 
& REFINI 


Division of 
BOHN ALUMINUM AND BRASS CORPORATION 
General Offices Lafayette B 
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HAUSFELD 
FURNACES 


Built for Service 


FURNACES FOR 
BRASS © ALUMINUM ¢ MAGNESIUM 
AND ALL OTHER 
NON-FERROUS ALLOYS 


The Campbell-Hausfeld Co. 


200-220 MOORE ST. HARRISON, OHIO 


opinions the most reliable means of me. 
suring is by the Pitot tube. 

The moisture content of coke and blag 
is too often ignored. In the case of coke 
it is usually assumed that the heat of the 
waste gases will dry it. To vaporize 1 }h, 
of moisture and to heat it to 450 C ge. 
quires approximately 1200 B.t.u.’s. Qne 
pound of coke (90% fixed C) will generate 
up to 13100 B.t.u.’s, or roughly 1 Ib, of 
coke is required to eliminate 10 Ibs. of 
moisture. Present cupola melting is an 
“acid” process and limestone the usual flux. ° 


—C. A. Payne. Foundry Trade J., Vol. 76, June? 
1945, pp. 111-117; June 14, 1945, pp. 133-137. 


Mold-Design for 
Aluminum Bronze Die Castings 


Condensed from “Foundry Trade Journal” 


The process of gravity die casting of alu. 
minum bronze consists of melting the alloy 
in a bail-out furnace at a temperature such 
that it may flow readily and fill the mold 
completely (approximately 1150 C, or 
2100 F), and pouring it by means of a 
hand ladle, of capacity roughly equal to 
the volume of metal required, into the 
mold, almost immediate chilling takes place, 
The cores are then withdrawn and the cast- 
ing removed from the mold. Castings 
should be removed as quickly as possible. 
The mold is cut to form the required shape 
in suitable material. It has been found in 
practice that, where possible, a good grain 
cast iron with a low phosphorus content 
(below 0.3%) is more suitable than many 
of the more expensive steef alloys. Owing 
to the “shortness” of this material, smaller 
cores should be made of die steel. 

Before producing the mold is heated to 
approximately 400 C (750 F). It is then 
dipped into a mixture of graphite and 
water, the water streaming off immediately 
and leaving a thin film of graphite. This 
graphite gives a surface for the molten metal 
to grip and also acts as a lubricant to the 
moving parts of the mold. However, it is 
not always necessary to dip the die block 
after each cast; this can sometimes be done 
after every 5 to 10 casts. 

Cores must be dipped after every cast as 
these are generally surrounded with metal 
and the drawing of these from the mold 
removes the graphite film. Die casting 
molds have a great advantage over sand 
molds, as the complete molds can be tilted 
to suit the operator. Molds for aluminum 
bronze are generally tilted at an angle of 
approximately 45° towards the runner and 
brought back slowly to normal level during 
the end of the pour. With a top feed this 
angular movement towards the runner et 
ables the operator to keep oxide inclusions 
and foreign material in the runner. 

A top feed on aluminum bronze is very 
successful, making the tool smaller and 
therefore faster to operate, and giving greatet 
life to the mold. It is to be noted that thin 
sections solidify in their entire thickness, 
but heavier sections solidify in layers ap 
proximately parallel to the mold walls. Of 
all the die casting alloys, aluminum bronx 
requires the smallest gates. Vents for th 
escape of air as metal enters the mold mus 
be provided so that air can escape qui 
from the onrush of molten metal whether 
a riser is incorporated in the design or not 
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REFRACTORIES 


{PROFIT 





Let the Basic Engineer give you facts and figures on the re- 
markable savings in time, labor and refractory expense being 
realized in some electric steel plants through the use of Gunmix. 








atc grita has heard the saying 
that in China you pay the doctor to 


keep you well. 


Isn't that the wise way to look after 
the health of your basic open hearth and 
electric furnaces, too? Isn't it more effi- 
cient practice to keep furnace hearths 
and linings in sound condition, than to 
permit them to deteriorate at an ac- 
cellerating rate until you have to shut 
down and rebuild? 


Take for example, basic electric furnace 
sidewalls! Some operators delay an extra 
30 to 50 minutes about once a week to 
give the hot sidewalls a coat of Gunmix, 
with the Gunmix Gun. This keeps the 
walls firm and clean and actually pro- 


FROM THIS OLD CHINESE CUSTOM 


longs their useful life a hundred heats or 
more. Furthermore, accurately recorded 
costs show that this maintenance prac- 
tice, as compared to shutting down for 
frequent relining jobs, not only reduces 
refractory costs, but also results in more 


hours of steel production. 


There is a ‘doctor’ ready to help you 
protect the good health of your furnace 
walls, banks and bottoms—the Basic En- 
gineer. He is a graduate of the school of 
experience. He knows steel production 
because he has actually made steel. He 
talks the steel man’s language, diagnoses 
a tough case and prescribes successful re- 
fractory treatment. Regular consultations 
with him will keep your furnaces well. 
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DAILY PERFORMANCE RECORD ON WHITE 
IRON PRODUCTION PROVES PRACTICAL AD- 
| VANTAGES OF DETROIT ELECTRIC FURNACE 


Daily performance record, type AA—400 Kw.—1000 Ib. Detroit Electric Furnace. Melting: White iron. 


a eee Se 





200 








POWER CONSUMPTION Kw. Hrs. 


2000 LB. 
8:00 10:00 12:00 2:00 4:00 6:00 8:00 10:00 
AM N PM 


° 











SUMMARY: HOURS OPERATION, 15; NO. HEATS, 7; TAPPING TEMPERATURE, 2900°F. TOTAL 
METAL MELTED, 13,000 LBS.; TOTAL Kw Hrs. USED, 3735; Kw Hrs. PER TON, 575. 
Facts speak for themselves—and here are the facts taken from a daily 
operating record covering a typical working schedule of a Detroit 
Electric Furnace. In 15 hours, a 1000 Ib. rated capacity Type AA De- 
, troit Electric Furnace melted 7 heats of white iron for a total of 13,000 
's Ibs. Allowing a half hour pre-heat period, as shown in the graph 
above, that means nearly a half ton of metal was produced every 
hour. Here is proof that Detroit Electric Furnaces are fast melting and 
efficient. They produce a superior metal, because their unique con- 






. struction permits close control over time, temperature, composition, and 
other vital melting factors. Their closed chamber reduces dirt and 
fumes to a minimum. They are easy to operate, inexpensive to maintain. 
Write for further facts on how Detroit Electric Furnaces will speed eco- 


nomical melting of ferrous and non-ferrous metals in your own foundry. 


DETROIT ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC CO ITY, MICHIGAR 








For this reason the molds are built of 
arate pieces and shallow grooves allow the 
air to escape, thus giving sharpness of edges 
to the finished casting. Die faces are alg 
sometimes vented. 


—R. F. Lockyer. Foundry Trade J., Vol, 7, 
May 31, 1945, pp. 98-199. 


Superheating Magnesium Alloys 


Condensed from 
“The Journal of the Institute of Metals’ 


The process of super-heating is one ig 
which the casting alloy, of the magnesium. 
aluminum type is heated to, and held for a 
time at, a temperature exceeding 840 C 
(1540 F). The metal is then cooled quickly 
to the casting temperature, between 720 
and 780 C (1330 and 1440 F). 

Experiments proved that the grain-refin. 
ing effect of super-heating is peculiar to 
those alloys of magnesium which contain 
aluminum and varies with the aluminum 
content. The grain-refining effect persists 
on remelting but is lost if the mele is 
allowed to stand long enough just above 
the melting point. It is also lost if highly 
reactive elements such as zirconium or beryl- 
lium are added, or if some maximum tem. Ff) 
perature in the region of 900 C (1650 F) 
is exceeded, or if the melt is held at more 
normal super-heating temperatures for ex- 
cessively long times. Response to super- 
heating seems to be less uniform in large 
charges than in small ones and in the for- 
mer much larger grain sizes can be produced, 

Two explanations of grain refinement by 
super-heating are (1) that it is due to the 
removal of all nuclei and produced by 
supercooling and (2) that it is due to the 
production of clouds of foreign nuclei ( 
der cooling not being involved). 
facts suggest that the latter explanation 
true. The fact that the effect is specific 
the alloys containing aluminum suggests 
that nuclei containing aluminum com 
pounds may be important. It is possible 
that gases may play a part. 

The effect of super-heating on micro 
structure is generally similar to that of 
chilling in that it reduces the grain size) 
Experimental work with castings made from” 
both superheated and unsuperheated melts 
showed that the unsuperheated structures if 
general showed an irregular dendritic form 
The grain size was coarse and non-uniform; 
the grain shape very irregular. In super 
heated structures no apparent dendrite for 
mation took place. The grain size was) 
uniform and small, with more or leg) 
regularly shaped grains. a 

With very slow rates of cooling,«thert 
was some evidence of the slightly deciini 
influence of superheating. There was fo 
to be little difference between superhe: 
and unsuperheated material rapidly coe 
by water quenching. Stirring proved 
have no influence on the superheating effe 

This exploration shows that knowle 
of the mechanism of superheating is 
limited. The fact remains that, with 
D.T.D.-type test-bar, magnesium confofi 
ing to D.T.D. Spec. 289 gives a ten 
strength of 17 tons per sq. in., if the m 
rial has been superheated, and a tem 
strength of 13 tons per sq. in. if it has 


—F. A. Fox & E. Larnder. J. Inst. 
Vol. 71, Jan. 1945, pp 
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Series of automati- 
cally controlled 
Gas-fired tinning 
pots looking down 
on the hood. 


Gas burner that 
supplies heat for 
the tinning pots. 


ye precision control helps manufacturer save 
precious tin—and brings other advantages 


Buhl Manufacturing Company, Detroit, recently switched 
from solid fuel to Gas for firing a group of pots in their 
““tinning’’ line where dairy ware as well as a variety of 
war products are coated. They were seeking closer control 
of temperature with greater uniformity of heating so 
that each piece would secure the same coating, and waste 
of precious tin be avoided. 

Not only does this manufacturer secure temperatures 
within 5°, plus or minus, of those desired—unheard of 
with the previous fuel, but other advantages were gained. 
A unit of work which formerly took 55 minutes, now 
requires only 45 minutes. Fuel costs have been reduced 
15%, working conditions are vastly improved and greater 


AMERICAN GAS ASSOCIATION 
INDUSTRIAL AND COMMERCIAL GAS SECTION 
420 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


BUY WAR BONDS—HELP SPEED VICTORY! 


828 


cleanliness prevails. 

And with automatic Gas temperature control of in 
dividual pots, it is possible to vary the quantity of work 
passed through the tinning line while temperatures 
remain constant. Shifts in temperature, either up or 
down, for handling light or heavier metals are effected 
much more rapidly than was the case before. 

You, too, will find that the advantages of Gas are 
many. Your local Gas Company's Industria] Gas Engineer 
will be glad to point them out. 








BURNDY cuts Rejections to less than 1% 


TOTAL 








Vaster 


Alloys 


eo, lugs must stand up under severe oper- 
ating conditions which means that the castings 
must be right to start with. Several years ago, 
Burndy engineers adopted Lithium treatment as 
a positive means of maintaining their well-known 
high standards. 


Before Burndy used Lithium Master Alloy, their 
rejections, after machining, ran over 25% — mainly 
due to porosity. Today, not only have rejections 
been reduced to an average of less than 1%, but 
Burndy standards, at the same time, have actually 
been increased with respect to strength, density 
and conductivity. 


This is not an isolated case. Many others, even 
though their materials need not meet such exacting 
inspection, have found Lithium treatment profit- 
able. Melts of copper, tin bronze and silicon bronze, 





San a~ATwAS \ 


Pure copper castings for 
Burndy H YLUG Cable Termi- 
nals with barrels machined. 
They weigh 9 pounds apiece, 
. must be watertight and have 
maximum conductivity, 





treated with Lithium, yield castings more uni- 


formly free from porosity and gas cavities... with 
non-metallic impurities effectively removed... and 
with optimum physical properties...at a small 
fraction of the cost of one reject. 


And this treatment calls for no special equipment, 
no special training, no departure from conven- 
tional foundry practice. Shortly before pouring, 
Lithium metal is simply stirred into the melt in 
the form of a stable master alloy containing a small 
percentage of Lithium combined with other metals 
to match the melt. 


To assist you in investigating this money saving 
treatment, we offer the use of our own casting 
facilities and the services of our technical staff 
—without obligation. 


LITHALOYS CORPORATION 


444 MADISON AVENUE, NEW YORK 22, N. Y. 
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Deposition from Fluoborate Solutions 


Condensed from “Industrial Finishing” 


Many metal fluoborate “concentrates” are 
now available on the market, making the 
use of this type of plating solution practical 
where formerly the use of fluoborate baths 
was limited due to difficulties involved in 
bath preparation. Following are some of 
the baths that are available: 

Lead-tin alloy baths. Both lead and tin 
fluoborate concentrates are now available. 
The lead-tin alloy deposit is relatively hard 
and is smoother than either metal de- 
posited separately. The alloy composition 
can be controlled by control of the lead-tin 
ratio in the bath and by variation in current 


830 


density. Increase in current density in- 
creases the tin content of the deposit. The 
following solution and operating conditions 
produce deposits containing 35 to 40% tin, 
and 65 to 60% lead by wt.: Lead fluoborate, 
42 to 46 g. per 1.; tin (stannous) fluoborate, 
110 to 115 g. per 1.; fluoboric acid, 80 to 
120 g. per 1.; boric acid, 20 to 30 g. per 
1.; bone glue, 0.4 to 0.5 g. per 1.; temp., 
75 to 100 F; current density, 7 to 15 amp. 
per sq. ft.; cathode efficiency, 100%. Equip- 
ment required is the same as for a straight 
lead fluoborate bath. 

Cadmium baths. A 50% cadmium fluo- 
























borate concentrate is available, which 
diluted to the concentration shown 
and the other components added, gives, 
cadmium plating bath which produces yj 
good results: Cadmium fluoborate, 2 
per |.; boric acid, 20 g. per 1.; am 
fluoborate, 60 g. per |. To the above @ 
tion ammonium hydroxide is added 1 
rapid stirring to give a pH of 4.6 ( 
per liter is usually required). The 
amount of precipitate that usually 
filtered off and more ammonium hyd 
is then added to give a pH of 5.4, 
or caffeine in concentrations of 1 to J 
per |. is then added. A current density 
to 40 amp. per sq. ft. at 75 to 100 F 
duces fine-grained, white deposits at 
cathode efficiency. The anode efficieng 
100% at a 2 to 1 anode to cathode 
The solution is suitable for barrel p 

Zinc baths. A 47.5% concent 
available. Bath formulation is very si 
to cadmium. The following composition 
recommended: zinc fluoborate, 200 g. 
l.; boric acid, 20 g. per 1; ammo 
fluoborate, 60 g. per 1. The pH is raised 
4.5 to 5.0 by addition of about 40 cc. pe 
liter of ammonium hydroxide, and te 
small amount of precipitate is filtered off 
Licorice or caffeine are used as addition 
agents, in concentrations of 1 to 2 g. pe 
1. A current density of 5 to 50 amp. pe 
sq. ft. and temperatures not over 100 F ar 
used. The cathode efficiency is about 99% 
and the anode efficiency is slightly ove 
100%. 

At 50 amp. per sq. ft. 12 min. is & 
quired to deposit 0.001 in. of cadmium, and 
17 min. is required to deposit 0.001 in. of 
zinc, from the above baths. 

Indium baths. The literature describes 
cyanide, sulphate, sulphamate, and fluobor 
ate baths for indium deposition, all of whid 
have been used commercially with varying 
degrees of success. Increased interest has 
been shown in the indium fluoborate bath 
during the past year. Indium deposited oa 
various non-ferrous base metals and diffused 
into the base metal by heat-treatment, is 
used for several purposes. The most com 
mon alloy is the lead-indium alloy used for 
airplane bearings. The following solution 
is recommended: Indium fluoborate, 236 
g. per 1.; boric acid, 22 to 30 g. per 15a 
monium fluoborate, 40 to 50 g. per 1; fae 
boric acid to give a pH of 1.0. At 30® 
100 amp. per sq. ft. and 70 to 90 F 
fine-grained deposits are obtained with ® 
tendency to pit. The metal conc 
is best controlled by using carbon or plat 
inum anodes, inserting an indium 
intermittently as required to maintain the 
metal content. 

Other fluoborate baths. Fluoborate 
centrates of copper, iron, chromium, 
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“IT IS NEVER SAFE TO GLOSS THE FACTS.” wrote the 
extremely modest James Whitcomb Riley—famous lecturer, 
humorist and poet. Nicknamed “The Hoosier Poet.” his life 
work was devoted strictly to homespun verse. 

“When the frost is on the punkin” has thrilled the Ameri- 
can school kid for generations past and is a fitting example 
of Riley’s work. 


Riley served his public well; his name will always live. 


ELECTRO-ALLOYS DIVISION (202 ees 
4 ELYRIA, OHIO. Brake Shoe 
CONTROLLED nd 





ee 


NOTICE 





For production furnaces—either 
electric or fuel fired—for any heat 
treating process—for handling av) 
product or for avy production, 
aosekitl lame Woven ch tcaeulem atluer acm Gem 
Salem, Ohio 


Gavauranace engineering Sesiartere 


Ol thas Etaccor-tere 


ample manufacturing facilities 
Fatrle) (om tance Merit <omucrieserteyay 


prompt atathuaulas 


THE ELECTRIC FURNACE CO. 
SALEM, OHIO 
U.S.A 


* 


FURNACES fi cree 


For Every Heating and Heat Treating Process 


Carburizing Nitriding 

Annecling Drawing Normalizing 

Billet Heating Enameling Seaking Pits 

Bright Annealing Forging Scale-Free Hardening 
Bright Hardening Hardening Quenching Machines 
Copper Brazing Malleablizing Ceramic Kilns, etc. 
Controlled Atmosphere Silver Soldering Process Heating 


We Build the Furnace to Fit Your Job 


THE ELECTRIC FURNACE CO. 


SALEM, OHIO 


Aluminum Brazing 


and silver are available, and baths form. 
lated from these concentrates warrant jy 
vestigation, particularly in the field of alloy 
plating. 
—Harold Narcus. Ind. Finishing, Vol. @ 

June 1945, pp. 22.24 


Fabricating Glass-Lined Steel 


Condensed from “Steel Processing” 


At the plant of the Pfaudler Co., all ste¢| 
plate, castings, or forgings used for glas. 
lined vessels must contain not more than 
0.17% C. The steel must be of the highes 
quality, free from surface pits. Fabrication 
is dependent wholly upon welding. Plate 
for the shell is trimmed, planed, beveled, 
and cold rolled to the desired diameter. The 
ends are butted and welded. The inside of 
the weld is ground flush with the surface, 
and then the shell is rerolled to remove the 
flat area left where the ends are welded 
together. 

As glass will not adhere to extremey 
sharp corners, the holes for the openings in 
the head are cut considerably smaller than 
the required diameters, the area heated tp 
an orange-red heat by oxyacetylene torches, 
and a swaging die is driven through th 
hole. The heads, after openings are com. 
plete, are fitted to the shells, and welded 

If the vessel is to be jacketed, the jacker 
sealer, bottom outlet diaphragm, and any 
fittings that must be welded to the outside 
must be welded on before the glass is 
applied. The jacket itself can not be assem- 
bled to the vessel before the glass is 
applied, because the steel in the jacket and 
the air space between jacket and vessel 
would cause uneven heating during firing 

The jacket sealer is formed to shape from 
a strip of flat plate on a converted horizon- 
tal punch press and simultaneously bent to 
the required radius to fit the shell of the 
vessel. After forming, the piece is halved 
circumferentially, and trimmed to length 9 
that the resulting halves fit around the 
vessel to make the sealer. 

After the various fittings are welded to 
the vessel, all internal welds that will be 
covered by glass are ground flush and 
smooth with the surface. Then it is stress 
relieved in the same furnaces used for firing 
the glass to the steel. The surface to bk 
glass coated is thoroughly sand-blasted, in- 
spected, and any imperfections are repait 
welded by oxyacetylene welding. Repait 
welds are ground and the vessel is agai 
sand-blasted and inspected. 

Glass is then applied by spraving a “slip’ 
of high-grade, chemically resistant, bom 
silicate glass on to the surface of the vest 
The coating is dried by warm ait, a 
the vessel is fired in large direct-fired, 
gas of oil furnaces at 1500-1800 F,, for 
from about 20 min, to several hr. for 4 
large, heavy-sectioned vessel. 

The vessel is given several successit 
coats, each of which is carefully inspect 
A high-voltage spark tester is used, which 
will pick out the cracks and pinholes in 
glass invisible to the human eye. 

When the vessel is completely glass lined, 
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HERE IT IS p15 grerting’s 


original development of sintered carbide 


for BLANKING and FORMING dies 














DIECARB, perfected over several a variety of materials including metals, 


years of research, trials and practical 
tests, is now offered to the trade for 
blanking die applications—a “‘natural’’ 
for extremely high production work, 
and providing extraordinarily long life 


plastics, paper, etc. Performance runs 
have produced 10 to 1000 times the 
number of pieces per grind compared 
with former dies . . . downtime of six 
to eight weeks per year has been 
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saved . . . operating costs have been 
lowered substantially. 


between grinds. 


DIECARB grades are available for 
blanking up to 7/16” in thickness for If you have a blanking application 
now, or are planning postwar products 
where blanking and forming are im- 
portant operations—investigate the 


possibilities of Diecarb. 


GET IN TOUCH WITH US Complete Diecarb Engineering 
Services are ready for you—die designers, brazing en- 
gineers, practical grinding men—to help you and to 
teach your operating personnel the fine points and 
short cuts of Diecarb die-making and operating. 


Diecarb 








~ Sirth-Sterling 


4 STEEL COMPANY 





OFFICES: McKEESPORT,PA. - NEWYORK - HARTFORD - PHILADELPHIA - PITTSBURGH + CLEVELAND - DAYTON - DETROIT - CHICAGO - LOS ANGELES | 
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-— Johns-Manville 








Cast Special Refractory 
Shapes with J-M Firecrete 


A easy to mix and pour as concrete, 
Johns-Manville Firecrete permits 
you to cast special refractory shapes and 
have them in service as little as 24 hours 
later! 


Firecrete is used extensively for fur- 
mace covers and bottoms, door linings, 
baffle tile, burner rings, pipe linings and 
other types of monolithic refractory con- 
struction ... it helps you cut costly pro- 
duction stoppages. 


Firecrete hardens quickly, has negli- 
gible drying and firing shrinkage, is 
highly resistant to spalling. 


Three types: Standard, for tempera- 
tures to 2400° F.; H. T., for temperatures 
to 2800° F.; L.W. (light-weight low-con- 


ductivity), for temperatures to 2400° F. 
* * 


Johns-Manville, 22 E. 40th 
Street, New York 16, N. Y. 


* 
Write for folder RC-13A. avr oan 
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the jacket is fitted and welded on, and map. 
hole covers, drives, agitators, baffles an4 
fittings are assembled. It is given a prey. 
sure test and painted. 

The agitators and baffles are fabricate 
from heavy-wall seamless steel tubing. Ag 
the same requirements of smooth corners 
and radii apply, the blades of the agitators 
are made from tubing that has been hy 
formed in the same hydraulic press use 
for dishing heads. The same methods of 
grinding, stress relief, blasting, inspection, 


and glass covering apply to agitators and - 


baffles as apply to the vessels. 


—G. L. Dawson, Jr. Steel Processing, Vol, 31, 
Apr. 1945, pp. 231.237, 


Hard Chrome Plating 
Condensed from “Metallwirtschaft” 


Commercial hard-chrome plating is at 
present of much technical interest as the 
surface hardness is between 400 and 1100 
Vickers, generally between 800 and 900 
Vickers. In order to have an absolute cor 
rosion-resistant deposit on iron and steel 
the thickness of the layer should be 20-40 
micron, provided the base material is free 
of pores and finely polished. Oils of low 


surface tension are taken along better by a7 


chromeplated shaft than pure mineral oils. 

Two principal types of baths are used 
for chrome plating to dimension: (1) The 
bath on a sulphuric acid basis—it has a 
somewhat lower current yield and depositing 
velocity but a high safety and reliable con- 
trol of operation. The constant depositing 
velocity can be supervised and adjusted by 
determination of the chromic acid and 
sulphuric acid. Due to the low aggressive- 
ness of the sulphuric acid electrolytes, 
chromium bath container and suspensions 
have a comparatively long life, and anode 
consumption is low. (2) The bath ona 
silico-hydrofluoric basis—it has a 20 to 40% 
higher current yield and depositing velocity 
and therefore greater capacity per unit 
volume. Disadvantages are unreliable con- 
trol in continuous operation and greater 
chromic acid consumption. The depositing 
velocity usually diminishes in continuous 
operation and is influenced by three con- 
stituents, content of chromic acid, of hydro- 
fluoric acid and of sulphuric acid. 

In continuous operation, the silicohydro- 
fluoric baths change and have a strongly 
corrosive action on chromium bath tanks 
and suspensions, and give grey, dull and 
brittle deposits. When the bath disintegrates 
renewal is difficult, and new baths are 
mostly prepared, so that operation is more 
expensive. The determination of fluoric 
and silico-hydrofluoric acid in the electro- 
lyte is rather difficult. While in the sul- 
phuric acid plating bath the current yield 
decreases with increasing chromic acid 
content the yield in the electrolyte of the 
second type reaches its maximum only at 
higher chromic acid concentrations and then 


reduces again. For the same temperatufe 9 


and current density the current yield ia 


type 2 baths is higher at the higher chromic 
acid concentrations and lower at the lower 7 
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CLEANS FAST! 


ROTOBLAST* BARREL ROTOBLAST* TABLE 


SPEED lowers cost—increases 
tonnage —saves abrasive and power 


BLAST CLEANING played an important part in the 
successful production of bombs and shells and tanks 
and ships for this war. The main objective of the metal 
industry has been to speed production of better prod- 
ucts. Pangborn engineers provided both Air and Air- 
less equipment to do this job. Industry uses these 
modern machines to increase speed as much as 300 
percent over previous records. 


For post-war requirements, other considerations, not 
so essential as speed, will be of primary interest to 
businessmen who again will think in terms of costs 
and profit. Investigation will show that Pangborn 
Barrels and Tables and Special Machines clean more 
work per hour at less cost per ton; use less abrasive 
per ton of work cleaned because pneumatic and 
gravity operation, featured only by Pangborn, insures 
continuing re-use of steel shot or grit without waste 
until every particle is completely worn away; few 
operating parts and direct transmission of 
power insure lowest electrical consump- 
tion; and man-power is at minimum because 
one operator does all the work. 


For detailed description and data — write 


for Bulletins. 
*Trade mark of Pangborn Corporation 


ORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


ANGBORN CORPORATION + HAGERSTOWN, MD. 
















chromic acid concentrations than in type JJ 
baths. 

The most suitable concentration of the 
hard-chrome plating baths lies betweep 
200 and 300 g. CrOs per |. Baths with less 
than 200 g. CrOs per |. have a too high 
specific bath resistance or give grey, brittle 
deposits. Often metal salts are added to the 
hard-chrome plating baths, mostly trivalent 
chromium or iron, copper, nickel salts of 
salts of the alkalis and alkaline earth. Jy 
this case, current yield is often increased 
1 to 2%, but with increasing addition of 


these foreign salts current yield is noticeably © 


reduced and bath resistance increased. Metal- 
lic impurities, éspecially iron, should be 
avoided as much as possible. 


—R. Bilfinger. Metallwirtschaft, Vol. 22 
Oct. 20, 1943, pp. 466-472, 


Mounting Carbide Cutters Mechanically 


Condensed from “Mechanical Engineering” 


A recent development in the use of 
cemented-carbide cutting-tools is the adop- 
tion of solid carbide blades, mechanically 
held in standard or special tool holders. 

Use of solid carbide blades on heavy 
roughing work has been made possible 
through improvement in the physical prop- 
erties of cemented carbide and the greatly 
reduced price of hard carbide. Breaking 
strengths have been nearly doubled, per- 
mitting the overhang of blades beyond the 
steel seat and the mechanical clamping of 
various types. 

Designs of mechanically held carbide 
tips in single-point tools have progressed 
from boring-tools of round or square sec- 
tion for precision boring to the present 
“H D” or heavy-duty tool. The latter has 
a small clamp on an angular ledge at the 
back edge of the carbide. The shank is heat 
treated to provide a durable flat seat, and 
the clamp merely holds the carbide against 
the seat, the shoulder alongside, and the 
advancing screw at the back end. 

It was discovered during the development 
of the various designs that no clamp was 
needed on continuous cutting, once the cut 
was started. The cutting forces held the 
by the usual mechanical means and silver 
tip against the support on the bottom, side, 
and end. 

The cutting speeds used with these “H 
D” tools on heavy work are 40-75 f.p.m. on 
forged chrome-nickel-molybdenum steel; 90- 
175 f.p.m. on forged S.A.E. 1045 steel; and 
60-150 f.p.m. on forged S.A.E. 2340 steel 
and cast or forged armor-plate. Maximum 
feed per revolution is 4% in. with cuts 
14 in. and under, and ¥% in. per revo- 
lution with cuts 5/16 in. and over. Use 
of heavier feed eliminates the need fot 
chip breakers, increasing the rate of re 
moval for a given h.p. 

Solid carbide blades in double-negative- 
rake milling-cutters have given outstanding 
results. An aircraft-wing hinge, 34 to 1% 
in. thick, was slotted completely through 
for about 9 in. of the length, the cut being 
over 14 in. wide. A high-speed-steel cutter 
run at 25 r.p.m. and 4 i.p.m. feed, took 
24 min., floor to floor. A carbide-tipped 
slotting-cutter of brazed construction at 224 
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PENNSALT CLEANER 
EC-10 


U, &. PAT. WO. 2374113 


.--A New Emulsion-Type Cleaner 


A SINGLE OPERATION QUICKLY FREES METAL 
PARTS OF DIRT, OILS, GREASES, METAL CHIPS! 


Embodying a new principle, Pennsalt Cleaner EC-10 
actually removes some types of soil which alkaline 
cleaners won’t budge in the short time today’s stepped- 
up production demands. Smut deposits, together with 
lubricants, tripoli, rouge and various metal finishing 
y soar many times require lengthy, time-consuming 
e 





eaning operations. 














Use Pennsalt Cleaner EC-10 for: 






















1. Spray washing and rust inhibiting in one 
operation 


2. Precleaning before alkaline cleaning and sub- 
sequent plating 


3. Cleaning before painting 
4, Cleaning painted surfaces 


5. Grea d oil I 
se and oil remova ent emulsion 


from any metal surface now comparison of ec heat forty-eight 
water. After st0 dense 
aiwted 1:50 are EC-10) shows © + ration. 
. 1 (Pennsalt No. 3 show comiderable sePor" 
wiile No. 20nd on d suse of stability of Pennse 
emonstrates 
xs ith shop dirt oF 
SPECIAL CHEMICALS at EC-1! 
DIVISION PRODUCTS olumint of Pennsalt Cleaner 
dipped in o solution of the strip he 
Acid-, Alkali-, and Solvent- the result after © germs th 


proof Cements « Lead Flu- for thirty 
oborate Concentrates « ; 
Fluoboric Acid « Acid, : | . rinsed. 
Alkali and Solvent Emul- - cold water 

sion-Type Cleaners « Paint 
Strippers « Pickling Agents. 


in concentrated EC-10 





VISION 
HEMICALS 1») 
A SALT MANUFACTURIN 


ener Building, 
on Pennsalt 
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SPECIAL C 
7, Pa. 


PENNSYLVANI 
Dept MAY, 1000 Wid 
dme descriptive booklet 


Philadelphia 
Cleaner EC-10 


Kindly se" 


SPECIAL CHEMICALS DIVISION 


PENNSYLVANIA SALT 
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MAN UF TURING C PANY 1 company 
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1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 











‘Weld It Automatically 
on Ransome Positioners 
or Turning Rolls 


Whatever the weight or diameter of 
your circular or cylindrical work up to 
75 tons and 14 ft., there’s a Ransome 
Positioner or Turning Roll Unit for 
rotating it at the right speed that will 
give you all the time-material-labor- 
saving benefits of automatic welding. 
Stronger, smoother welds. ..as much 
as 50% faster production. Investigate 
Ransome Positioners and Turning 
Rolls—today. Bulletin 210 gives all 
the facts. 





Subsidiary of 
WORTHINGTON 


Pump and Machinery Corporation 
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rp.m. and 104% ip.m. feed reduced this 
time to 4 min., but the cutter life betweeg 
grinds was very erratic. Using a cutter body 
with radial wedges locking solid carbide 
blades in position resulted in a uniform 
cutter life. The average life between grinds 
has been 32.3 with this design compared 
with 11.2 obtained with the high-speed. 
steel cutters. 

In general, the advantages of solid carbide 
blades, mechanically held in position, age 
more ready adaptability to existing facilities 
and .practices of grinding; freedom from . 
thermal strains common to brazed cutters 
more uniform performance on heavy work 
or multiple-point cutter jobs; lower tool 
cost per unit of work completed; and lower 
initial cost in case of large single-point tools, 


W. L. Kennicott. Mech. Engineering, Vol. 61, 
Apr. 1945, pp. 241-243, 254, 


Plastic Coatings for 
Carbide Tipped Tools 


Condensed from “The Iron Age” 


Although strippable plastic coatings have 
been in use for over a year, it was only a 
short time ago that a prominent engineering 
company in Buffalo started to test their ap- 
plicability for the protection of tools, dies 
and gages kept in the plant tool cribs. Not 
only did this result in the saving of critical 
tools in stock, but it also permitted ship- 
ment to ultimate consumers with assurance 
of protection en route. 

Another interesting application is that of 
identification to show that gages and tools 
have been inspected. Bell Aircraft inspectors 
plastic dip inspected gages before forward- 
ing to cribs, thus providing a means of in- 
stant visual assurance that tools have been 
inspected. 

An added factor of economy is that the 
strippings are reclaimable to a great extent. 
Stripped coatings can be deposited in the 
plant’s own melting tank, and since only 
occasional addition of new compound is 
needed to rejuvenate the melt there is rela- 
tively low total compound consumption. 

Plastic strip coatings have as their base, 
either ethyl cellulose or cellulose acetate 
butyrate. Compounds of the former class are 
usually opaque or translucent and are ap- 
plied at temperatures of 375 F. Compounds 
with cellulose acetate butyrate as a base have 
a slight yellowish cast, but are otherwise 
translucent enough to enable the reading of 
identification marks or numbers through the 
coating. These latter coatings are applied at 
temperatures in the vicinity of 300 F. 

The coatings are applied in a 3-5 second 
dip, and they contract over the part forming 
a corrosion-proof covering with a high re 
sistance to abrasion. When ‘necessary the 
coating may be peeled off as simply as ont 
would a banana skin. 

Since these coatings have little or no heat 
conductivity, specially designed equipment 
is advisable for proper heating and melting. 
Among Plast-O-Dip tank models manufac 
tured by Aeroil Burner Company, are 
bench-type models, as well as large sizes for 
automatic conveyor setups. According to 4 
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PHILLIPS PETROLEUM COMPANY 


Philgas Division 
BARTLESVILLE, OKLAHOMA 
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A SIMPLE PROPANE GAS SYSTEM 
WHICH OPERATES AUTOMATI- 
CALLY FOR THE EXCLUSIVE USE OF 
YOUR PLANT .. . In the diagram 
above it will be seen that the prod- 
uct is very simply expanded from a 
liquid to a gas and piped to points 
of use at pressure ranges from 0 to 
35 psi, which is automatically and 
constantly maintained. Phillips 


gases, available anywhere east of 


the Rockies, are of constant com- 


position and highest purity. This 
assures you of low cost per unit of 
finished product. 
plans should include the money- 


saving conversion of your heating 


equipment to Phillips Propane or | 
Butane. Our engineers will gladly 


help you, without obligation of 
course, to determine how your plant 
or product may benefit by the use 
of these remarkably economical 


Phillips gases. - 


A partial list of typical operations using Phillips Propane or Butane at low cost’ are as follows: 


Annealing,’ Bread Baking, Carburizing, Cutting Torch Operations, Core Baking and Mold Drying, 


Die Casting, Flame Hardening, Food Processing 


(Cereals), Glass Plant Operation, Heat Treating, 


Motor Block Testing, Non-Ferrous Metal Melting, Paint Drying, Pipe Bending, Powdered’ Metallurgy, 


Railroad Air-Conditioning, Railroad Motor Fuel (Switch Engines), Soldering, Space Heating, Textile 


Singeing and Calendering, Internal Combustion Engine Fuel, Vitreous Enamel Baking. 
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Weld It Automatically 
on Ransome Positioners 
or Turning Rolls 


Whatever the weight or diameter of 
your circular or cylindrical work up to 
75 tons and 14 ft., there’s a Ransome 
Positioner or Turning Roll Unit for 
rotating it at the right speed that will 
give you all the time-material-labor- 
saving benefits of automatic welding. 
Stronger, smoother welds. ..as much 
as 50% faster production. Investigate 
Ransome Positioners and Turning 
Rolls—today. Bulletin 210 gives all 
the facts. 
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r.p.m. and 10% i.p.m. feed reduced this 
time to 4 min., but the cutter life betwee, 
grinds was very erratic. Using a cutter body 
with radial wedges locking solid carbide 
blades in position resulted in a uniform 
cutter life. The average life between grinds 
has been 32.3 with this design compared 
with 11.2 obtained with the high-speed. 
steel cutters. 

In general, the advantages of solid carbide 
blades, mechanically held in position, are 
more ready adaptability to existing facilities 
and .practices of grinding; freedom from . 
thermal strains common to brazed Cutters: 
more uniform performance on heavy work 
or multiple-point cutter jobs; lower tool 
cost per unit of work completed; and lower 
initial cost in case of large single-point tools, 


W. L. Kennicott. Mech. Engineering, Vol, 6, 
Apr. 1945, pp. 241-243, 254. 


Plastic Coatings for 
Carbide Tipped Tools 


Condensed from “The Iron Age” 


Although strippable plastic coatings have 
been in use for over a year, it was only a 
short time ago that a prominent engineering 
company in Buffalo started to test their ap- 
plicability for the protection of tools, dies 
and gages kept in the plant tool cribs. Not 
only did this result in the saving of critical 
tools in stock, but it also permitted ship- 
ment to ultimate consumers with assurance 
of protection en route. 

Another interesting application is that of 
identification to show that gages and tools 
have been inspected. Bell Aircraft inspectors 
plastic dip inspected gages before forward- 
ing to cribs, thus providing a means of in- 
stant visual assurance that tools have been 
inspected. 

An added factor of economy is that the 
strippings are reclaimable to a great extent. 
Stripped coatings can be deposited in the 
plant’s own melting tank, and since only 
occasional addition of new compound is 
needed to rejuvenate the melt there is rela- 
tively low total compound consumption. 

Plastic strip coatings have as their base, 
either ethyl cellulose or cellulose acetate 
butyrate. Compounds of the former class are 
usually opaque or translucent and are ap- 
plied at temperatures of 375 F. Compounds 
with cellulose acetate butyrate as a base have 
a slight yellowish cast, but are otherwise 
translucent enough to enable the reading of 
identification marks or numbers through the 
coating. These latter coatings are applied at 
temperatures in the vicinity of 300 F. 

The coatings are applied in a 3-5 second 
dip, and they contract over the part forming 
a corrosion-proof covering with a high re 
sistance to abrasion. When ‘necessary the 
coating may be peeled off as simply as one 
would a banana skin. 

Since these coatings have little or no heat 
conductivity, specially designed equipment 
is advisable for proper heating and melting. 
Among Plast-O-Dip tank models manufac 
tured by Aeroil Burner Company, are 
bench-type models, as well as large sizes for 
automatic conveyor setups. According to 4 
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A SIMPLE PROPANE GAS SYSTEM 
WHICH OPERATES AUTOMATI- 


» CALLY FOR THE EXCLUSIVE USE OF 


YOUR PLANT... In the diagram 
above it will be seen that the prod- 
uct is very simply expanded from a 
liquid to a gas and piped to points 
of use at pressure ranges from 0 to 
35 psi, which is automatically and 
constantly maintained. Phillips 
gases, available anywhere east of 


the Rockies, are of constant com- 


position and highest purity. This 
assures you of low cost per unit of 
finished product. Your postwar — 
plans should include the money- 
saving conversion of your heating 
equipment to Phillips Propane or 
Butane. Our engineers will gladly 
help you, without obligation of 
course, to determine how your plant 
or product may benefit by the use 
of these remarkably economical 


Phillips gases. 


A partial list of typical operations using Phillips Propane or Butane at low cost’ are as follows: 


Annealing, Bread Baking, Carburizing, Cutting Torch Operations, Core Baking and Mold Drying, - 
Die Casting, Flame Hardening, Food Processing (Cereals), Glass Plant Operation, Heat Treating, 
Motor Block Testing, Non-Ferrous Metal Melting, Paint Drying, Pipe Bending, Powdered’ Metallurgy, 


Railroad Air-Conditioning, Railroad Motor Fuel (Switch Engines), Soldering, Space Heating, Textile 


Singeing and Calendering, Internal Combustion Engine Fuel, Vitreous Enamel Baking. 
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The volume delivered will not change under the variable 
pressure conditions present in your cupolas. 








The principle of air displacement, on which Roots- 
Connersville Rotary Blower performance is based, 
assures POSITIVE air penetration of the cupola charge 
regardless of increases in resistance. 





That’s why all Foundrymen who have tried “R-C” 
Rotary Positive Blowers—and have witnessed the more 
efficient melting performance of their cupolas—are 
numbered among our most steadfast customers. 











Other definitely superior features are— 


1 


Extra long life, 


2 


Unusual power 
economy, 


3 


- — Sa ZA Minimum mainte- 
nance costs, and 


4 


Reliable perform- 
ance. 





It is advantages such 
as these that have 
established “R-C” 
Blowers as “‘tops” for 
cupola service. 

a ee 


ROOTS-CONNERSVILLE BLOWER CORP. 


ONE OF THE DRESSER INDUSTRIES 
509 SUPERIOR AVE., CONNERSVILLE, IND. 





» ABOVE INSTALLATION: 
7,100 CFM at 325 RPM, 
V-Belt Drive. 


‘s 










WRITE FOR BULLETIN 22-B-12 
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BLOWERS 















food machinery company in California, uge 
of an automatic conveyor dip plastic coat; 
setup has reduced costs as much as 50% 
against the former methods of wrapping 7 
and waxing. 
-Bernard Gould. Iron Age, Vol, 155, 
June 14, 1945, pp. 66.67, 


Heavy-Coated Welding Electrodes 


Condensed from 
"The Welding Journal” 


Coated electrodes are used today, ranging is 
¢ 
3 





in size from 1/32 to 1/2 inch in diameter, 
to weld material varying from a few thov. 
sandths of an inch to many inches in thick. 
ness. All commercial metals and alloys are 
successfully welded; even magnesium is now 
being welded by the heli-arc process. 

The correct choice of the welding slag 
is important to the electrode designer in 
formulating the electrode coating. Vertical 
and overhead welding requires a fluid slag 
with a short viscosity range, whereas down- 
hand welding permits the use of more fluid 
slags. Sluggish slags do not clean properly 
and their use often results in irregular sur- 
faces. 

Freezing points of some commercial elec- 
trode coatings range from 1463 F to 2138 
F. It has been found that very basic slags 
are more sensitive to temperature changes 
than weakly basic slags. 

There has been no significant change in 
the core wire used in coated electrodes dur- 
ing the past few years. It is still a rimmed 
steel of 0.10 to 0.15% carbon, 0.40 t 
0.60% manganese. 

The E6010 and E6011 types of electrodes 
are used mainly today, the latter having 
been primarily developed for a.-c. welding 
only within the past two years, but can also 
be used for d.-c. reverse or straight polarity. 
They produce a high quality weld deposit 
in all positions. To do this, coatings must 
give a thin, low-density, fast-freezing, easily 
removable slag which produces a reducing 
atmosphere around the arc and gives the 
desired penetration. To give this the coating 
material usually contains organic substances 
such as cellulosic fiber, gums, starches, or 
sugars, which constitute about 30% of the 
coating. 

The E6012 type possesses a more shallow 
penetration and the property to bridge wide 
openings like bare or sub-coated wire. It 
provides ease of handling but sacrifices metal 
quality. 

A more recent development of this same 
type is the E6013, originally intended for 
a.-c. welding, but now satisfactory also for 
d.-c. With the exception of ductility, it is 
similar to E6010 and E6011. It has better 
gas-shielding properties than the E6012, 
also better arc stability, permitting lowet 
open circuit voltage, easier slag r 
and better-appearing weld bead. 

Applications of the E6012 and E6013 
types include the welding of low-pressuft 
storage vessels, sheet-metal fabrications, 
farm machinery, and steel frame consttue 
tion. Neat appearance plus speed in 
ing result in low cost fabrication. 3 

The E6020 and E6030 class has had 
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eich cross section of connecting rod forging 
- Disp the result of bot working the plastic metal 
d drop forging process. Utilizing closed impres- 
9 des, drop forging concentrates grain structure 
ibre-like flow lines at points where the complex 

of impact, torsion, whip, bend, and fatique 
is actual service. This result is obtainable only 
he forging process, which utilizes the physical 
wiies inberent in a specific grade of steel, and 
wes them to meet a specific service condition. 


Cw ww 












y Designing a part for forging is not difficult. The designing can be done much 
g more precisely when there is close cooperation between designing engineers, 
e ~ production executives and forging engineers, while the part is still in the design- 
: 7 A DVANTAGES ing stage. Such a procedure insures the consistent production of forgings in 
s Forainas Offer which grain structure and fibre-like flow lines are controlled, directioned, and 
; ging concentrated at points where the highest stress and shock occur under actual 
+ Blightensile and impact stren nepamnet dsough service conditions. The designing engineer who understands how to take 
a full advantage of the fibre-like flow line structure of metals will obtain 
'  Hicamectly proportioned combination of physical maximum metal quality in forgings. 
. in any specific grade of metal selected, 
to meet a specific service condition. A Dts of every patente as well as oe parts, such as handles 
| istuction of dead weight; maximum strength and levers, against the seven advantages forgings offer may reveal the possibility 
— ee of improving a part or a product. Wartime requirements developed many 
ite guctiae and Snish, end fewer advancements in forging techniques which make forging practical for many 


use forgings are usually free of more applications and for a greater variety of equipment. Consult a forging 
concealed defects. 


‘ engineer about how to proceed to re-check parts against the seven advantages 
; ong Deadls sagas’ rag Be «yee forgings offer. Be sure you have all the facts about forgings 
L widest range. before specifying any material for stressed parts. Utilize 
} reduction of accidents to men and machines, be- xperi i i i ini 
ase: open oneness, bo 4 riggers pe ag tes : forging =e neer in obtaining 
Mt maximum development of metal quality all the advantages that forgings offer. 


by the forging process. 


laimum strength and toughness, developed 
pough controlled concentration of fibre-like SYMBOLIC EMBLEM OF THE 


structure of metal at points of greatest DROP FORGING ASSOCIATION 
shock and stress. 





















DROP FORGING ASSOCIATION 


} Pe ¢ 605 Hanna Building « Cleveland 15, Ohio 
= 0 Booklet on “Metal Quality—Hot Working 
proves Properties of Metal.” 
I O “Drop Forging Topics,” issued ten times a y« 


> HANNA BUILDING - CLEVELAND, OHIO — meee 
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Bright annealing copper tubing: belt 

conveyor, gas fired muffle furnace with 

long cooling section, supplied with pre- 
pared protective atmosphere. 








“4 4 . Ka . 
Bright annealing high carbon steel strip; 
oil fired, continuous pull through fur- 
nace with protective atmosphere. 


Clean annealing nickel silverware: belt 
conveyor, gas fired furnace with pro- 
tective gas generated by control of 
‘combustion: equipped with water-mist 
" spray cooling section. 
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For any of the metal heating op- 
erations where a controlled fur- 
nace atmosphere is necessary to 
protect the surface or finish of the 
product, Rockwell has engineered 
numerous baich or continuous fur- 
nace types — each designed to 
meet specific requirements as to 
material, quantity, plant condi- 
tions and operating economy. 


Rockwell Furnaces—oil, gas or 
electric—with atmospheres gen- 
erated by outside producers or 
prepared in the furnace by control 
of fuel combustion conditions, are 
built for heat treatment to the 
highest standards of metallurgical 
quality and surface finish. 














“Kleenmetal” bright or clean hard- 
ening or annealing, brazing or sin- 
tering furnace—for temperatures to 
2400° F. Equipped with internal 
chute to quench tank and mufile, 
and connected to protective atmos- 
phere generator. Oil. gas or elec- 
tric: several standard sizes. 


Write for Bulletins and Designs 


W. S. ROCKWELL COMPANY 


54 CHURCH STREET - NEW YORK 7, N. Y. 
FURNACES * QUENCHING EQUIPMENT + OVENS - DRYERS - BURNERS - VALYES 






Cay 








recent notable improvement. However there 
is a new method of application by us; 

high current, a short arc, and traveling a, 
high speed. Greater penetration and sty 

is thus obtained. Because E6020 will wel 
in flat positions equally as well as E6039 
it will probably replace it. : 


—D. C. Smith & W. G. Rinehart. Welding 
Vol. 24, June 1945, pp. salts 


Black Anodizing Copper and Brass 
Condensed from “Metal Finishing” 


Methods previously used for blacking 
brass and copper have various disadvantages, 
The copper carbonate-ammonia method 
gives a blue-black to brown color and the 
solution is difficult to control. Molybdate 
coatings have fair adhesion and abrasion 
resistance, but the compression resistance 
is poor and the color is not a pure blak 
but is a dark brown. Copper sulphide fin. 
ishes are not stable and may have a variety 
of shades. Proprietary black finishing meth- 
ods are available, but are fairly expensive 
and can only be used on pure copper. Brass 
articles must first be copper plated. 

A method for blacking copper or brass 
by anodizing in an alkali solution has now 
been developed in which: (1) the color is 
a good black, (2) the adhesion is good, (3) 
the process is fool-proof and easy to operate, 
(4) no lacquer coating over the black is 
required, (5) the cost is low. 

The solution used contains 16 oz. per gal. 
of sodium hydroxide and has a density of 
12° Baume. It is operated at 180 to 212 
F. Steel, carbon, or graphite cathodes are 
used. The anode to cathode ratio should 
be about 1:1 but is not critical. Plain steel 
tanks are satisfactory. Ventilation is re- 
quired. A line voltage of 6 volts is suff- 
cient. In operating, the current is increased 
step-wise as anodizing proceeds. The cycle 
followed is: 45 sec. at 2 amp. per sq. ft. 
90 sec. at 4 amp. per sq. ft., 135 sec. at 6 
amp. per sq. ft., 180 sec. at 8 amp. per sq. 
ft., and 225 sec. at 10 amp. per sq. ft. The 
time and current density after 10 amp. 
per sq. ft. is reached are not critical. 

The work can be cleaned in the usual 
manner before blacking, or the blacking 
bath can be used for cleaning. In the Jatter 
case the work is degreased and anodized 
for 10 to 15 sec. The black smut formed is 
dissolved by dipping in 20% hydrochloric 
acid solution, leaving a clean surface. In 
the case of brass articles, a white coating 
of zinc oxide will be noted after the black 
has dissolved. Longer immersion in the acid 
will dissolve this also, leaving a clean 
surface. The work is then rinsed and ano- 
dized according to the above schedule. Care 
is required in rinsing after blacking, as 
the caustic film has a tendency to adhere. 
Successive hot, cold, and hot rinses afe 
effective. 

A spongy copper deposit builds up on the 
cathode which should be removed peti- 
odically. The sodium hydroxide content of 
the bath can be maintained by hydrometer 
readings or by titration. On removal from 
the tank the appearance of the black finish 
is velvety. On wiping with a clotha smooth 
adherent black is produced which may be 
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| BETTER INFORMATION 
on the Qualities of Laminated Plastics! 


HERE has been a big improvement lately in the 
variety and quality of the engineering infor- 
mation on the physical and chemical qualities of 
Formica. 


This has been brought about by recent application 
of the latest testing equipment to Formica’s tests in 
the Formica laboratory, and the enlargement of 
the engineering staff to make thousands of new 
tests possible. 


After the war you can really get the dope on the 
grades of Formica you may be considering for your 
various applications. It will be as complete and 
thorough as that available for any other material. 





THE FORMICA INSULATION CO., 4638 SPRING GROVE AVE., CINCINNATI 32, 0. 
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ANOTHER CASE WHERE 


" 
AN Al 


ave doing an outstanding job 














“AMERICAN” Electric Furnaces at SNOW-NABSTEDT GEAR 
CORP., New Haven, Conn., are meeting the close tolerances and 
exacting requirements of their War and Peace Time production. 






The Model NA Air Tempering Furnaces 
and the Model B Furnaces for carburizing and 
hardening are shown above. Other AEF Furnaces are used for 


salt hardening. 


American Electric Furnace Company 
29 Von Hillern St., Boston, Mass., U. S. A. 


Industrial Furnaces for All Purposes 





















polished if desired. Lacquering POG: 
a glossy, jet black finish, but lacqueting ; 
not necessary. 

The solution works well on copper or» 
any brass containing over 50% copper, 

Many units are in use for blacking 
scope tubes. The throwing power ig » 
cellent. A 4 in. diam. tube 12 in 
can readily be blackened full length on 4 
inside. Screws are blackened by suspendin 
them through the holes in a brass scree, 


J. D. McLean & C. G. F. Young. Metal Finighj 
Vol. 43, June 1945, pp. 2¢7.29 





New Electrolytic Silverplating Bath 
Condensed from “Metallwirtschaft" 


A new method for producing bright silver 
deposits consists in adding to the ordinary 
potassium-cyanide silver bath of not-too-loy 
silver concentration (about 40 g. per |), 
selenium in the form of selenite and apply. 
ing high current densities of 2 to 3 amp. per 
sq. dm. and more, stirring the bath or mov. 
ing the cathode slightly. The particuly 
advantage of this bath as compared with 
most others is the complete lack of easily 
disintegrating organic brightening additions 
If, for certain reasons, to improve the bright. 
ness still more, such brightness is desired 
a small amount of an organic brightener 
can be added which consists of a condens- 
tion product of albumen derivatives and 
fatty acid (GRUNAU 1005). The curren 
yield of this bath is almost 100%. 

The anodic current density (pure silver 
anodes) should not greatly exceed 2 to 3 
amp. per sq. dm., as with higher current 
density the anodes might be passivated. The 
time for plating cutlery in this bath is great- 
ly reduced; silverplating of a dozen forks 
and tablespoons with 90 g. silver (about 4 
g. silver per sq. dm.) requires only 20 min. 
The deposit is matte in the first few min- 
utes and soon becomes bright. It is of 
greater hardness than produced in the 


ordinary bath. 
—R. Weiner. Metallwirtschajt, Vol. 22, 
Oct. 20, 1943, pp. 472-474. 


Multiple- Operation Tooling 
Condensed from “American Machinist” 


The Rupert Diecasting Co. is in quantity 
production on 214 in. rocket body noses, 
made of Zamak zinc alloy die castings. The 
problem was to provide adequate machining 
facilities to keep pace with the casting 
machines which turn out 100 shots an hout. 
The nose casting, which is hollow and & 
pered, would have to be chucked without 
jaw clamping and chucked so as to leave 00 
marks on the smooth cast surface whid 
is not machined. 

Engine lathes were converted so that 
semi-automatic chucking could be used. The 
casting is done in machines equipped with 
hydraulically-operated plungers that apf 
a pressure of 2500 p.s.i. on the molten zine 
alloy, maintained at 750 F. Only two m 
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F ast Higgins landing craft must use distilled water in the 
cooling of their power plants. It is essential that the distillation 
unit be both sturdy and splash-proof. 


In fabricating this unit, Higgins Industries, Inc. uses seam 
welding. The Sciaky welder above is speeding the production 
of distiller cabinets. A single sheet of 24 gauge Monel metal is 
formed, then welded with a single longitudinal lap joint near 
the corner. The result is a strong, waterproof joint, produced 
with speeds up to 78” per minute. No special skill is required 
of the operator. 


We can help you design your product to take advantage of this 
modern fabricating process. A variety of special wheels, man- 
drels and jigs can be adapted to your problem. A new booklet 
describing our 180 KVA series machines, including general 
information and tooling data is yours for the asking. Write for 
bulletin 113-A. 


SCIAKY BROS., 4915 W. 67th ST., CHICAGO 38, ILL. 


Offices in New York, Washington, Cleveland, Detroit, Los Angeles 
Representatives in principal cities. Plants in London and Paris 
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A Single Portable Instrument 


to Replace All the Usual Apparatus 
of Former Gas Analysis Methods! 


The “GASALYSER” is a versatile, efficient utility instrument 
which renders many of the existing tedious gas analysis 
methods obsolete . . . Weighing but 15 pounds, it is truly 
designed for checking both gas percentage and temperature 
simultaneously by the thermal conductivity method. 


Because the “GASALYSER” operates 
electrically, it is universal in application. It can be used 
to determine the percentage of nearly any gas or combina- 
tion of gases and to measure temperature with any type of 
thermocouple capable of developing 0 to 50 millivolts . . 
Accurate readings are obtained independent of flow rate, room 


temperature, or current sensitivity of the gases being analyzed. 


Write for illustrated bulletin describing 
the operation and application of 
this modern time-saving instrument. 


CHARLES ENGELHARD, INCORPORATED 
90 CHESTNUT ST.. NEWARK, NEW JERSEY 























chining operations are needed because th 
tapered nose and thread diameter are ay 
to size and so smooth as to need no mp. 
chining, and the central hole is core 
within dimensional limits. 

It is necessary to center each piece in g 
chuck and to hold it against turning, with. 
out gripping the castings in such a way as 
to mark the surface. Required were a spe. 
cial chuck and means for pressing the piece 
into the chuck tightly enough to be driven 
by friction. In place of a tailstock an air. 


operated ram takes the casting from a hand. 


loaded magazine and forces it against g 
three-point seat in the chuck while the 
machining proceeds. 

The end of the ram, which is mounted on 
ball bearings, fits the base of the casting 
and turns with it. Tools are then fed in 
automatically and the coolant flow, similarly 
controlled, is shut off when machining is 
complete and the piece ready for ejection, 
The lathe is equipped with a special cam. 
shaft, providing for automatic operation 
except for placing the castings in the mag. 
azine, which holds two castings, the lower 
one falling into loading position as the 
plunger is withdrawn at the end of the 
machining cycle. The lathe spindle turns 
at 600 r.p.m., machining 200 castings per hr. 

One punch press operation removes flash 
and two simple automatic machining opera- 
tions yield the finished product ready for 
inspection. A small amount of scrap is 
produced but it is negligible as all rejects 
are remelted, along with sprues, gates and 
chips. This is in marked contrast to pro- 
duction from bar stock by machining, as 
there the scrap in chips is great and labor 
costs higher. 


—H. E. Shepard. Am. Machinist, Vol. 89, 
June 21, 1945, pp. 98-101. 


Forge Welding of Silver 


Condensed from "The Journal 
of the Institute of Metals” 


Pure silver is often used in the construc- 
tion of chemical equipment. Generally used 
as a lining for vessels and pipe lines made 
of steel and other cheaper material, a thin 
layer suffices. This use in pipe lines raises 
the question of making joints. The use of 
a standard welding torch requires skill only 
obtained by long and continuous practice. 
Silver, however, is an easy subject for pres- 
sure or forge welding, so experiments were 
conducted to devise methods of applying 
this process while retaining the required 
thickness and dimensions of the silver. 

Tests in constrained welding, in which a 
load was maintained on a silver-silver inter- 
face for prolonged periods at a fixed tem- 
perature, proved that it would be almost 
impossible so to constrain the silver as to 
avoid marked reduction in thickness on ap- 
plication of pressure. 

Tests were then made using unconstrained 
welding, in which two overlapping silver 
sheets were deformed by pressure until the 
total thickness was reduced by half. Further 
deformation was prevented by the use of 
steel strips as spacers. The silver was free 
to move laterally during welding. 
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In every shop where Briggs Coolant Filters have been installed, they have 
proved that effective coolant filtration pays dividends . . . the dividends you 
want in your shop. 


No wonder Briggs Filters do a better job—they are designed especially for 
filtration of coolants! The unique Z-fold refill is capable of removing even 
the smallest particle of grit. 


Briggs Coolant Filters are available for capacities ranging from 3 GPM to 
100 GPM—for installation on unit machines or in central systems. 


Learn why and how Briggs Coolant Filters do a better job of coolant filtration. 
The Briggs distributor nearest you can tell you. Look him up—he’s listed 
in the “Filters” section of your classified telephone directory, or write direct to: 







% off 

s oe | $I 
riv>sS es 
Sn BRIGGS CLARIFIER CO. 


PIONEERS IN | 
OIL FILTE 





SEPTEMBER, 1945 








BEFORE and AFTER 


At left is shown dirt deposit on 
filter paper before filtration—at 
right, note absence of dirt after 
coolant passed through a Briggs 
Coolant Filter. 


General Offices, Washington 7, D.C. 











* SCHLOEMAN 





Keasous for the 
Outstanding Excellence 


PRESSES 


Important among features that contribute to the successful per- 
formance of the Schloemann Extrusion Press is the efficient, 
flexible and controllable system of electrical induction heating 
of cylinder and container. By simple arrangement three-phase 
current is employed, the system being imbedded in the container 
wall. By this method heat is generated uniformly throughout the 
container, contributing to long container life. There is therefore 
less waste of heat, quicker response to heat and lower consump- 
tion of power. Close temperature control is provided for at all 
times. 


Other outstanding features are (1) the permissible arrangement 
of tools to permit extrusion of a wide range of sizes and shapes 
from a single unit, (2) perfect alignment of all parts of the press 
may be maintained at all times, regardless of the fact that cer- 
tain parts undergo thermal expansion while other parts remain 
cold, (3) independent movement of mandrel from press stem 
which enables the piercing of billets cast solid. 


Schloemann Engineers are available to assist in any extrusion 
problem. 





Pittsburgh 22, Penna. 
MILL MACHINERY 


1104 Empire Building 
HYDRAULIC PR 


ROLLING 
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Heating was effected by placing the » 
sembly in a muffle furnace at a tem 
50 deg. C above the required welding tem, 
perature. When the metal reached the fy. 
nace temperature, the assembly was trang 
ferred to the press, thermo-couples inserted 
in the holes provided and pressure applied 
at the desired welding temperature, After 
the few seconds required to reduce the 
thickness, the main pressure was takep by 
the steel spacers. Pressure was maintained 
for about 4 hr. 

Results showed that with 1 in. sheet, g 
temperature of 300 C or above results in x 
good weld, while at 200 C the quality js 
much lower. The amount of overlap does 
not seem to be important. With 1/,, and 
4 in. sheets, results are less Satisfactory 
and more scattered. There is no doubt, how. 
ever, that for applications where no impor. 
tant stress is put on the silver, such as 
linings, conditions for producing welds 
which would be entirely satisfactory could 
be selected. 

Most of the welds appeared quite contin. 
uous when examined in the unetched con. 
dition. On etching, the weld junction be 
came visible in all cases. With welds of 
good tensile strength the boundaries in the 
finely crystalline bond at the weld were no 
thicker than many of the grain boundaries 
in the metal away from the weld. 

The possibility of using forge welding to 
line T-pieces and crosses with silver is being 
explored. It is also possible that the method 
could be employed in the fabrication of 
vessels in silver-clad steel, should this ma- 
terial become available. 


—A. G. Dowson. J. Inst. Metals, Vol. 71, 
Apr. 1945, pp. 205-212. 


Large Volume Degreasing 
Condensed from “Western Metals” 


Large-scale production of war materials 
has been speeded up decidedly with the de- 
velopment of self-contained units which 
automatically wash, slush, rinse, and dry 
machine parts and equipment components 
of every type. Complete removal of oil, 
grease, lapping and drawing compounds, 
etc., have proved the solution of a vital 
problem in speeding up assembly lines. 

But, as is often the case, the solution of 
one problem only poses another. In the 
case of volume parts cleaning, the increased 
quantity of flammable liquids used by these 
machines represents an increased fire hazard 
requiring special fire-preventive measures. 
Only by building into the washing ma- 
chines an automatic fire protection which 
will snuff out flames at their outbreak, can 
the operation of these automatic units be 
safeguarded. 

Engineers of Walter Kidde & Co., Inc, 
fire-fighting equipment experts, have devised 
built-in systems which form an integral patt 
of various types of washing machines, with 
carbon dioxide as the rapid extinguishing 
agent. The many types of automatic wash- 
ing machines all have Kidde built-in auto- 
matic fire-fighting systems. . 

There are large teardown washers now 10 
operation in almost every large airplane 
engine plant in the country as well as 
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- quick-dip process! 
tin. F you’re looking for a fast, easy method 
con- of checking corrosion on zinc die cast, 
be. zinc or cadmium plated or galvanized surfaces 
4 . .. here’s the answer. Use Iridite, as a final 
‘tt finish or paint base. Iridite goes on with a 
ries quick dip of 15 to 60 seconds, is dried in a few 
seconds, is dried even faster with a hot water 
fa rinse, permits immediate handling or shipping. 
“4 What’s more, Iridite keeps production moving, 
of maintains automatic machine cycles, needs 
na- ' ~! no special personnel or unusual equipment. 
‘ - Wide Industrial Use 
“! See for Yourself how Used throughout industry, the Iridite process 
ae ccc Canaan. \P meets Army-Navy Aeronautical Specification 
aie compen below Sor tose + :; AN-P-32A, Army Ordnance Specification 
at adore te 3 WAYS TO 57-O-2C, Navy Ordnance Specification OS- 
corrosion teste You'll find 1374, and is used by such leading manufac- 
— BUILD PROFITS turers as Bulova, Pyrene, Sparton, York, 
WITH IRIDITE Anaconda and many others. 
. 1 a © feat fi Ishdlte is Test Iridite egategel 
h available in a variety of Send for free test panel, half of it protected 
y attractive colors. by Iridite, and prove for yourself how Iridite 
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| point or ay equer parts . . . how Iridited parts may be cold 
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Soe auetaialh: worked without flaking, chipping or peeling. 
Find out whether or not Iridite is the ideal 
3 To reduce costs, consider us- “finishing touch” for your present or postwar 
ing galvanized, plus Iri- product. Write today for your test panel. 
— \ dite, in place of more ex- Address: Rheem Reasearch Products, Inc., 
pensive metals. 14909 Standard Oil Bldg., Baltimore 2, Md. 
SEND FOR TEST PANEL , 
By MAIL COUPON TODAY 
ae Paaae -_-—— qm es ee oe es es es es es we we ws ws we oo — 
RHEEM RESEARCH PRODUCT Rueem RESEARCH Propucts, Inc. | 
14909 Standard Oil Building | 
Baltimore 2, Maryland 
Gentlemen: Please send me a free panel of Iridite- | 
treated zinc plate for laboratory testing and full i 
information and operating details. | 
Standard Oil Bidg., Baltimore 2, Md. i 
Branches—570 Lexington Ave., New York 22; 20 E. Jackson Bivd., Chicago 4; 2411 Sichel St., Los Angeles | N@mme..ccccccceccccccccces PPITTTITIT ITT TTT TTT TTT tte ! 
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STERMET 
HEAT RESISTING 


EQUIPMENT 
SAVES MONEY! 


Case #32 
the problem; 


To provide a durable and easi- 
ly handled baffle to’ prevent 
heat loss thru the bore of and 
retard heat absorption in/ the 
walls of a heavy tubular object 
requiring heating on oné end 
only. A baffle fabricated from 
sheet and plastic refractory 
would not stand the flame, tem- 
perature and handling condi- 
tions, 











f | 


he answer: 


Sterling Engineers/designed the rugged 
light weight baffle illustrated. The 
double disk end arrests the heat transfer. 
The alloy selectéd withstands the flame 
condition. The/ construction is rugged 
and balanced for ease of handling. 


the result: 


Service so/ satisfactory that the user ad- 
mits possible savings of $70,000.00 had 
the device been available from the be- 
ginning’ of their program, Estimated 
monthly savings, $2,000.00. 





T 
EQUIP 


District Engineering Offices 


Dayton St. Louis, Mo. Detroit 
Louisville Philadelphia Houston 
Portland, Ore. Buffalo Chicago 
New York City Cleveland Pittsburgh 


Milwaukee Springfield, Mass, 


STERLING ALLOYS, 7xc. 
Ga WOBURN, MASS =a 


850 











many parts manufacturing plants. This ma- 
chine carried parts from the wire mesh con- 
veyor at the load end of the machine 
through two washes and a rinse, a cold 
blowoff and a hot blowoff, discharging them 
cleaned and dried at the unload end of the 
machine. Three tanks supply this highly 
inflammable Varsol or kerosene for the de- 
greasing process. 

Mounted on the side of the machine are 
two 75-lb. steel cylinders filled with carbon 
dioxide compressed to 850 p.s.i. at 70 F. 
High in the hood of the machine are 
mounted heat actuators which, immediately 
at the outbreak of fire, relay an impulse that 
instantly sets the fire-fighting system in op- 
eration. Released from the steel cylinder, 
the carbon dioxide gushes from the special 
built-in shielded nozzles installed above each 
cleaning chamber. The gas quickly blankets 
the flame. 

Simultaneously, pressure-operated trips 
close all vent openings on the top of the 
machine and louvres in the exhaust duct. 
The motors on the fan, as well as pumps, 
are immediately shut off by a pressure- 
operated switch. Closed within the machine, 
which is rapidly filled with carbon dioxide, 
the fire is extinguished in a matter of 
seconds. 

A control handle on the carbon dioxide 
cylinder makes possible the manual opera- 
tion of the fire-fighting system in case of an 
emergency. Many advantages accrue from 
the installation of this system. 


—Western Metals, Vol. 3, May 
1945, pp. 24, 27. 


Annealing Malleable Iron 


Condensed from “Canadian 
Metals and Metallurgical Industries’ 


The most common type of furnace used 
in the malleable iron industry today is the 
periodic pulverized-coal-fired kiln holding 
from 15 to 40 tons of castings, with anneal- 
ing time running from 150 to 170 hrs. 
But the tendency is to decrease the anneal- 
ing time considerably and much progress 
has been made in that direction in the past 
10 yrs. 

The essential requirements for efficient 
annealing are: Accurate knowledge of tem- 
perature, uniformity of temperature through- 
out the charge, means of changing temper- 
ature rapidly and at controlled rates, good 
thermal insulation to reduce heat losses 
and protection of the charge from the ef- 
fects of air and atmosphere. 

Annealing time has been very much 
decreased by good temperature control in 
all parts of the charge, by the use of small 
charges, light containers, elimination of 
packing material and plentiful and intelli- 
gent use of thermocouples. The result is an 
approach to the minimum time cycle that 
is much closer than in the large periodic 
coal-fired kiln. 

Short-cycle annealing is gaining rapidly 
in favor because it is more efficient, is fre- 
quently cheaper, and provides better service 
to the customer than older methods. How- 
ever it is not foolproof, the margin of error 
is not large and close control is essential. 

































Oakite 
Protective 
Oil 


If enough time elapses between 
operations, parts being machined 
will often rust. So when you hold 
up parts from one machining step 
to the next, protect the newly- 
processed surfaces with an anti- 
rust coating or covering.-For this 
purpose Oakite Special Protec- 
tive Oil is proving especially 
effective in plants using it. 


A low-viscosity, amber-colored 
liquid, Oakite Special Protective 
Oil is used at room temperature. 
To apply, simply immerse parts in 
Oakite Special Protective Oil. 


Oakite Special Protective Oil 
also stands guard over sand- 
blasted surfaces, and provides 
semi - permanent protection of 
stored parts. Use it after hot tank 
cleaning as a method for drying 
parts by replacing water with oil. 


SEND FOR DETAILS 


Ask for further information on how you 
can safeguard your production with this 
remarkable rust-preventing material. 
Write today. There is no obligation. 


OAKITE PRODUCTS, INC. | 
34E Thames St., New York 6, N.Y. 
Technical Service Representatives Located in All 
Principal Cities of the United States and Canode 


OAKITE by 





Spee talized cleaning 


MATERIALS & METHODS FOR EVERY CLEANING REQUIMEMENT 
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\ YY, 
To find a refractory material N 
that will stand up when sub NZ se. y | 
jected to special atmospheres.  Mlddddddlldlldddree : 

















Here’s how it was solwed: 


N MANY SPECIAL ATMOSPHERE FUR- 
NACES, even when a muffle is used, the refrac- 
tory lining must withstand the destructive effects 
of carbon deposition or reduction which often shat- 
ters ordinary firebrick. 

Furnace builders tried many kinds of refractory 
materials to find one that would not be affected by 
severe pyrochemical action. They discovered that 
the light, porous structure of insulating fire brick is 
less vulnerable to breakdown than the dense struc- 
ture of firebrick. 

In Armstrong’s Insulating Fire Brick, engineers 
find a material which stands up. They find that 
these brick react very little or not at all with 
the atmospheres most commonly employed—and 





Insulating refractories in bell-type furnaces for malleable- 


hence give long satisfactory service. izing are subject to high concentrations of CO. Built by 
In addition, these brick have other properties the Lee Wilson Engineering Company, Inc., Cleveland, O., 
that make them specially useful in controlled-at-’ twenty-five of these furnaces are being successfully oper- 


ated by several malleable iron companies. They are lined 


mosphere furnaces. They are so light in weight that with Armstrong's A-23 Insulating Fire Brick. 


they are practical to use in bell-type furnaces. 
These brick also have high resistance to spalling, 











so that they withstand severe thermal shock, occur- own complex requirements, and final determination of 
ring when a bell-type furnace is either removed which brick to use requires expert analysis of all the factors 
from a hot charge or lowered over a cold charge. involved. Armstrong’s engineers, on the basis of experience 


And, like all five types of Armstrong’s Insulating with special-atmosphere furnaces since their introduction, 
Fire Brick, for temperatures from 1600° to 2600° will gladly help you find the refractory which best meets 
F., these brick offer high insulating efficiency, great your exact needs. For full details write to Arm- 

strength, low heat storage, and great uniformity. strong Cork Company, Insulating Refractories @& 
Each type of special-atmosphere furnace has its Department, 5509 Concord Street, Lancaster, Pa. 


ttt 
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ARMSTRONG’S INSULATING REFRACTORIES 
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R-S gas-fired Furnace, twin-chamber pan type, capac- 
ity 27,000 Ibs. per hour. Maximum temperature: 
1500°F. Each chamber 5 feet wide and 36 feet long. 


Pian now to operate R-S Continuous Furnaces for 
post-war production. 





Furnaces of Distinctio™ 
ee 


FURNACE DIVISION 


R-S PRODUCTS CORPORATION 





4522 Germantown Avenve @ Philadelphia 44, Penna. 
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The aim is to pour castings with the }; 
silicon content possible that will nog . 
mottled iron with the carbon Content ypj 
and the maximum size of castings 
Closer chemical control makes it 
to run much higher silicon CONTENE toy 
than was possible ten years ago. Equipme 
also counts and ability ranks as follow. 
Cupola, air furnace, and electric furnace, |, 
duplex installations the final melting yg, 
is the controlling one. 

Annealing time is decreased by 
the casting in a metal mold or ing 
other way greatly increasing the mm 
solidification of the iron; by quenchigg 
white iron casting from above the @ 
temperature in oil or water; or by tf 
the metal with hydrogen while in them 
ing furnace. The hydrogen is driven gap 
the white iron castings by a low temm 
ature baking treatment, the annealing 
being reduced considerably. ‘3 

It must be remembered that sulphur . 
retard the decomposition of cementite ¥ 
markedly. Manganese will retard decomp 
sition in less drastic manner, aod 
phorus has a mild retarding effect. 2 
nese is universally used to coun 
effect of sulphur. 

J. E. Rehder. Can. Metals & Metallurgical hy 
Vol. 8, June 1945, pp. 3 
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Treatment Lengthens Tool Life 


Condensed from # 
“Production Engineering and Manageme 






ds 

Differing in some respects from methow 
now in use for processing finished cu 
tools to increase their efficiency, one uni 
treatment is being offered under the nam 
of “Tough-Ite.” It is a liquid or chemidl 
of secret formula. Using an air tight tank 
containing the liquid, the tools are si 
merged in it, the tank is closed and heats 
applied. When the temperature of the 
liquid reaches 200 F the heat is discon- 
tinued and the liquid returned to room 
temperature. The cycle takes 24 hrs. where- 
upon the tank is opened, tools removed and 
wiped dry—and the tools are ready for us. 

Machine operators state that tool life 
between grinds can be increased 100% by 
this process—sometimes by 700%. The 
Crown Screw & Mfg. Co., Chicago, has used 
the process for several months with grat 
fying results. Company officials say that 
18-4-1 tool steel, Rockwell 62-63, required 
grinding after 3 hrs. use; the same tools 
ran 8 hrs. after Tough-Ite processing. On 
aeronautical studs, which they are blanking, 
the new treatment provided a 3 to 1 a 
vantage for the new process. 

A Chicago engineering laboratory ted 
nician stated that, working on NE. zm 
content aluminum alloy on a turning at 
reaming operation, he was getting only 
50 to 75 pieces between grinds; after the 
new treatment he attained 800 to 1000 
pieces. He said that treating of the tools 
did not alter the shape, form or hardness 
of the high speed tools. ; 

The Illinois Gear Works, when working 
with a 6 in. hob on an alloy steel ge 
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J/VC The \deal Metal for 


Die Castings Like This 


WHEN DESIGNERS of the Nashua Package Sealing 
Company conceived the well-known “National 
Tayper,” they did an excellent job. Strength, com- 
pactness, mechanical accuracy and smart appear- 
ance were engineered into the whole assembly... 
by the use of thirteen separate zinc base die castings. 

Nashua specified “Die Castings of Zinc basealloy’’ 
Why? Because they knew from long experience 
that for such intricate parts, no other process, no 


BUY WAR BONDS... Saved Dollars Mean Saved Lives 


ANACONDA SALES COMPANY 


25 BROADWAY, NEW YORK 4, N. Y. 


Subsidiary of Anaconda Copper Mining Co. 


1945 





other metal, could give them the same advantages. 

The strength, casting characteristics and uni- 
formity of any zinc base alloy depends to a large 
extent on the purity of the zinc. Anaconda Electric 
Zinc ...99.99-+- percent pure .. . assures a depend- 
able base metal for high quality zinc alloy die 
castings. 45905 























Parts completely CLEANED 


Tam (cmialele 


1/3 


former time ¢ 


. 


Tue satisfactory cleaning of ball 
bearings in maintenance and in- 
spection work was a problem re- 
cently given to the OPTIMUS Laboratory for an answer. Grease, 


carbon and shop dirt were encrusted thickly. 


Previous cleaning 


time using a solvent type cleaner of another make, was ten minutes. 


New solvent cleaner does the job 


OPTIMUS Solvent No. 2 was used diluted 1 to 7 parts in fuel oil, in a spray-type washer at 
20-Ibs. pressure. Result—freedom from toxicity and irritating fumes, and parts more thoroughly 


cleaned than before—in 3 minutes flat! 














This new OPTIMUS product furnishes a carefully 
blended mixture, which when mixed in kerosene or 
other hydro-carbon diluent, removes soil from the 
work by solvent cleaning action. Its odor is clean, 


non-toxic and non-irritant. 


Proper solvent blending provides more versatility in 
the selective attacking of the greases and dirts to be 
removed. OPTIMUS Solvent No. 2 is stable and 
long-lasting. 


OPTIMUS Solvent No. 2 can be used in a kerosene 
and water emulsion. A_ water emulsifies 
OPTIMUS Solvent No. 2 and kerosene mixtures read- 
ily to yield physically clean surfaces, suitable for 


rinse 


further processing. This solvent can be used, prop- 
erly diluted with water, as a pre-soak prior to electro- 
cleaning to remove tripoli, rouge and similar buffing 


compounds. 


WRITE FOR test sample of OPTIMUS Solvent 
No. 2 to try out in your cleaning operations. 


OPTIMUS DETERGENTS COMPANY 


136 CHURCH STREET, MATAWAN, N. J. 
ENGINEERS AND MANUFACTURERS 





blank, were unable to cut more than a fey 
teeth without shifting or grinding: 
the new process they cut six complete ge 
On a hot broaching job a Kenosha, ¥ 
firm, using 114 in. and smaller dg 
hexagon tool steel broaches, with a 
well 61-42, were getting 500 passegy 
then regrinding 4% in. to resharpen; 
treatment they averaged 3500 passes, rem 
ing only 1/16 in. to resharpen. 

Sponsors of the process do not 
mend its use with moly or Stellite 
With plain carbon steel the process m 
the hardness 2 points on the Rod 
scale, but on high speed steels there 
change in hardness. If the tool hag 
nitrided the hardness is driven 
through the tool and it becomes brittl 

The hardness of bronze, after being gy 
essed, is raised 10 points on the Rockwal 
scale and the action on soft alumi 
to increase hardness slightly. In one ca 
life of bronze bearings was increased If 
by the treatment. 


—Prod. Engineering & Management, Vall 
June 1945, pp. 7] 


Delay Quench of Aluminum 


Condensed from “The Iron Age” % 


Test-pieces were standard tensile 
mens cut in the longitudinal, with-g 
direction from a single sheet of 0.032 
Alclad 24 S-O. The specimens were dividl 
into four groups representing soaking p 
ods of 10, 15, 20, and 25 min. Each gro 
was further divided into four groups) 
three specimens each for quenching dé 
of 5, 10, 20, and 40 sec. 

The specimens were heated in a salt} 
maintained at 920+2 F. All of the sp 
mens were put into the salt bath at the 
time. At the end of the 10 min. 
period the 12 specimens were removed ff 
the salt and held over the quench 
After 5 sec., three specimens were 
merged. Similarly, three specimens € 
were submerged when 10, 20, and 40 s 
respectively had elapsed. This proceduit 
was repeated with the specimens in ea@ 
of the other three soaking periods. 

After quenching, all of the specimens 
were washed thoroughly with warm watet, 
dried with an air-blast, and aged for abom 
four days. After aging, the specimens were 
tested for tensile yield strength, ultimate 
strength, and per cent. elongation. An aut 
graphic stress-strain recorder was used @ 
the tensile testing-machine. 

The results obtained show that the mit 
imum yield strength of 37,000 p.s.i. givét 
in government specification AN-A-13 6 
exceeded when material soaked for 10 mit. 
is quenched in less than 16 sec.; that soaked 
for 15 min. is quenched in less than 32 se: 
and that soaked for 25 min. is que 
in less than 34 sec. Specimens soaked for 
20 min. did not go below the minimum® 
the longest delay for 40 sec. 

All of the specimens have ultimate 
strengths considerably above the specific 
tion minimum of 56,000 p.s.i. for all ot 
the quench delays used. Specimens soaked 
20 min. show the least variation in elongt 
tion for all the quench delays used. Yield 
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PRESCRIPTION for PROGRESS 


DIE CASTINGS 
ii! ¢ ie Oi. 
a 


IN THE FORMULA 
FOR 


success OF YOUR PRODUCTS 











Combining plastics with die 
castings will give your pro- 
ducts good performance, 
and increased beauty, and 
saleability . . . that is the 
service rendered to you by 
New Products Corporation 
and Modern Plastics Corpo- 
ration. Feel free to outline 


your problems to us today. 


SSS Indicates Die Castings GE Indicates Plastics 


Two Independent Organizations Dedicated to Your Product Development 
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No Shake... NoBu 





mp... 


IT VIBRATES 


Variable, high-frequency 
vibrations imparted to muffle 


hy electronic impulses created 


outside the furnace. 


Ideal for small parts that are 


difficult to convey. 


DETROIT: CLARE CHARRON 
301 CURTIS BUILDING 


VULCAN CORPORATION 


114 NORTH 17™ STREET, PHILADELPHIA 3, PA. 
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| (U.S. patent 2,322,777) are the uniformin 











strength, ultimate strength, and, in 
elongation decrease with increase in . 

delay for any given soaking period, 
While a relatively rapid quench is de 
sirable for maximum mechanical Properties 
the quenching rate is not critical with » 
spect to specification minimum requiremen, 

—J. E. Douglas. Ir 

: "May 24, ios’ bd 


Purnell Heat Treating Method 


Condensed from “Steel Processing” 


The basic features of the Purnell proce 


agitators, very carefully positioned 
powered; increased speed in quenching: « 
curate timing of the quench, the time bein; 
very precisely regulated, and, once set fo 
a specific article, is adhered to closely; an 
tempering as soon as possible without alloy 
ing the quenched work to cool any mop 
than is absolutely necessary. All thee 
features are equally important and, to ge 
proper results, care should be taken th 
all are utilized to the fullest degree. 
Due to the higher quenching rate ani 
more complete removal of scale, the Purnd 
method gives higher as-quenched hardness 
than conventional ‘‘still’’ oil quenches, wit 
many steels which have a fast critical cool 
ing rate. For the same tempering tempe 
ature, higher tensile and yield strengths ar} 
obtained as well as materially increase 
toughness. This toughness is obtained a 
larger as well as small sizes. 
The Purnell method produces materid 
with better than normal machinability, be 
cause of the increased quenching rate an! 
because this increased cooling rate is gaine 
on all sides of the steel being quench 
One company reported that since ado 
this process it is obtaining tool life with 
5% of that obtained using the old “unhes- 
treated” WD X-1345 steel, which contain 
high sulphur. The same improvement hs 
been obtained with gun barrels of WD 
1350 special steel, which are drilled an 
rifled after heat treatment, and also wit 
various airplane-engine parts. The mor 
homogeneous structure produced by tk 
process also improves machinability. 
The greater uniformity of cooling ond 
sides of the quenched article, the accutt 
timing of the quenching period, and tk 
immediate tempering all contribute to ei 
ination or reduction of internal stress 
which cause warping and cracking. Beating 
races of SAE 52100 steel 14 to 27 init 
diam. have been treated by this method ws 
hardness of Rockwell “C” 63 and Ie 
warpage was obtained than by quenchitf 
in special quenching machines. Fuze bod 
of WD 4150 steel and gun barrels of WD 
1350 special steel have been treated wi 
virtually no warpage in the first case 
no straightening required in the second. 
When the quench is timed so that # 
martensite forms, this method products! 
structure identical with that obtained up 
isothermal transformation. Howevet, 
transformation takes place faster than whe: 
direct isothermal transformation is Us 


of quench, obtained by use of “- 
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It's here! Not just another electrode, but the greatest 
contribution to the welding of cast iron — P&H “Harcast”’! 
Over three years in the making, this new electrode brings 
amazing results —in easier welding . . . in better welds 
... in time saving. And it's available now for all your 


cast iron welding. 


. the 
smooth weld deposits in all positions. No longer will you 


You'll like “Harcast”! The easy way it handles. . 


have the old troubles of weld cracks, poor penetration, 
excess porosity and pulling away at the fusion zone. 
"Harcast” ends all this— makes your cast iron welding 
simple and sure. Try it and see the difference! 


"“HARCAST” GIVES 


Ws, 





GREATER TENSILE 
STRENGTH 


ALL POSITION WELDING 


oy - y powenee. we » or overhead. 
either or DC. Now, whatever your “Harcast” an all position electrode . P 

i i ; ; Sound, dense welds with a tensile 
machine — whatever the cast iron you makes your welding of cast iron strength of 60,000 Ibs. p.s.i. — approx- 


h t eet be d il ier. ‘ ; 
a we better sesuils, ee — imately twice that of a good grade of 


cast iron. 
s\ Ci © 


AC OR DC WELDING 


“Harcast” works equally well on 


~ 





SINGLE OR MULTIPLE 
PASS WELDING 


WELDING STEEL TO 
CAST IRON 


LOW AMPERE WELDING 


“Harcast” was developed for low 





amperage welding to minimize dilution 
at the fusion zone, improve machining 
qualities. 


A feature that doubles the usefulness 
of “Harcast.” It fuses well with mild 
or medium carbon steels for joining to 


Everything was considered in the de- 
velopment of “Harcast.”” That's why it 
is easy to use for single or multiple 


SEPTEMBER, 


pass work. 


cast iron. 


WRITE TODAY FOR TEST SAMPLE OF PEH “HARCAST” 


There's an electrode for every requirement in the complete P&H line. 
P&H welding electrodes are available in all sizes and types for 
fabricating — repair-welding —for rebuilding and aa ges oe | to 
ee unusual resistance to wear, impact and abrasion. Let P&H 
ield Engineers help you with your welding problems. 


4550 WEST NATIONAL AVENUE, MILWAUKEE 14, WISCONSIN 
A COMPLETE ARC WELDING SERVICE © WRITE FOR BULLETIN R7-3 


pms >~ pw a. : “mh bk 
f SS we = = 
wolkes ac " moe WELDING PROOUCTION mace mec 
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WELDING 
ELECTRODES 
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POSITIONERS CONTROL SYSTEMS 
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on the clean metal. 


Chemically cleaned with safety too! The properly propor- 
tioned soluble silica component in Metso protects soft metals 
against alkali attack. Write for free bulletins. 


Sodium Sesquisilicate U. S. Pat. 1948730, 2145749 
Sodium Metasilicate U. S. Pat. 1898707 


Philadelphia Quartz Co., Dept. C, 125 5. Third St., Phila. 6. 





~ Metal cleaning baths made up with 
Metso go into action with all three. First, 
there’s Metso’s quick-wetting and emulsifying powers 
which break up the greasy films. Then it holds the 
removed dirt in suspension, preventing re-deposition 





SPRACO 
NOZZLES 


Write for NOZZLE CATALOG to 


SPRAY ENGINEERING CO. 


109 CENTRAL STREET + SOMERVILLE 45, MASS. 





Also, larger sizes can be successfully treggy 
by this method to obtain this type of stm, 
ture than can be heat treated isothermal 
Martensite or straight bainite can be form 
if desired. 

This process has been applied to parts gf 
all sizes, shapes, and grades of steel. )} 
produces the maximum uniformity of prod. 
uct, with reduction or complete eliminatigg 
of rejections and retreatments. Little, if any, 
additional expense or labor is entailed, 


—C. G. Purnell & Henry Pfahl, Sieg 
Processing, Vol. 31, June 1945, 
PP. 364-379, 


Broaching Solves Production Problem 


Condensed from 
“The Tool Engineer” 


A tank pin and bushing consisted of two 
mating parts: A pin, 2213/,, in. long 
and a bushing, 7 in. long. Two bushings 


| and one pin formed a unit. The pin had 


two opposed slots, running its entire length; 
also four flats crosswise to the axis. The 
bushings had two inverted keys mating with 
the longitudinal slots in the pin. 

The two slots in the pin had to be held 
accurately for angularity, width and depth, 
and centrality had to be maintained for 
the entire length. The pin was cadmium 
or zinc plated after machining, with 100% 
test for all dimensions after plating. The 


| alloy steel pins, heat-treated, must be 40-46 





Rockwell C, with bushings 38-40 Rockwell 
C. The finished diameter was held to plus 
0.001 in. and minus 0.0005 in. 

The slots in the pin were the problem— 
would they have to be milled or could they 
be broached? Because of lack of machines 
milling was out. It was done by broaching 
with production quotas exceeded, all in the 
matter of a few weeks, and with unskilled 
help. 

The engineers had to convert surface 
broaching machines, with 66 in. stroke, into 
pull down machines for the bushings. For 
the pins, tooling included a double fixture, 
holding two pins, to straddle broach the 
longitudinal slots. The pins were stood on 
end in the fixture and were locked with 
hydraulic clamps on the outside diameter. 
Fixtures were 34 in. high, 28 in. wide and 
24 in. deep. The problem was to hold pins 
in absolute squareness. Production pro- 
ceeded at 4000 per day. 

For broaching four flats on the pin, one 
fixture was needed. Pins were loaded from 
one side and located from inverted slots to 
insure the proper angular relation between 
slots and flats. One must clamp firmly to 
prevent rolling due to pull of the broaches, 
accomplished by hydraulic clamps. Again, 
one must broach a leading chamfer in each 
end of the longitudinal slots, done on 4 
small machine with a fixture holding four 
pins at a time. After the first pass they were 
rotated 180 deg. to complete chamfers on 
one end. The pins were then turned, end 
for end, and the opposite end chamfered. 

The work was done in the Vassar, Mich. 
plant of the Eaton Mfg. Co., a plant that is 
normally a gray iron permanent mold 


foundry. 
Tool Engineer, Vol. M4, 


—Joe Dostal. 
June 1945, pp. 34-37. 
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ANOTHER C. M. HALL ECONOMY-ENGINEERED RADIAIR OVEN INSTALLATION 


DEFINITE ADVANTAGES 


Gained from 


| 


Cc. M. HALL 


Ki hat 


HALL RADIAIR OVENS 


aoege have incorpo- 
rated the time-saving 
benefits of instant 
infra-red heat, plus the 
extra-use value of re- 
circulated, derived 
heated air. 


Hall RADIAIR Ovens Fit Right into Production 
Line . .. Produce Faster, Better Drying and Baking . 


Infra-red, industry’s newest production tool, provides instant, 
uniform heat ... speeds and improves production. You get the 
most from infra-red only through proper engineering and 
sound oven design. Get maximum benefits in a job-fitted Hall 
RADIAIR oven, economy-engineered for greatest efficiency. 


At Long Manufacturing in Detroit, RADIAIR ovens demon- 
strate the effectiveness of Hall economy-engineering. Designed 
as part of the in-line production process, these ovens, sus- 
pended from the ceiling, saved 400 sq. ft. of valuable floor space 
in a vital manufacturing area. Long radiators, even though 
made in many different sizes and shapes . . . for automobiles, 
trucks and buses ... pass through the same ovens with thor- 
oughly uniform results. Surface moisture is dried in one oven; 
paint finish is baked in another. Formerly, drying and baking ~ 
operations required 6 minutes each in a steam oven; now rose 
operation takes only 3 minutes in a RADIAIR oven. iI 


“We're ready to go”, says Long, “with improved manufactur- - 
ines > ing methods!” If you use or are considering low-temperature , 
This 28-page booklet describes many heati "i ee Se l . 
practical applications . . . will be moet eating in your work, it may pay you well to get suggestions 
elpful to you. Write today for a copy. from Hall on the better way to do the job. ; 


oS” Send for “INFRA-RED AT WORK” 


1015 EAST HANCOCK ST. Representatives in Principal Cities DETROIT 7, MICHIGAN 
SEPTEMBER, 1945 859 
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Large Capacity Strain Gage 


Condensed from “The Journal of Research” 
National Bureau of Standards 


An inexpensive strain gage having a 
range of -16 to +32% on a 1.5 in. 

+ gage length is used at the National Bureau 
of Standards for determination of the stress- 
strain relations in the plastic range of some 


_) aluminum alloys and steels. 


The gage consists of two distinct steel 
blocks equipped with steel knife edges, kept 
in contact with each end of the gage line by 

. means of spring clips. The blocks move in 


' 


q 860 


relation to each other when the length of 
the gage line changes, but are kept in aline- 
ment by means of a rod attached to one 
block passing through a hole in the other. 
The indenter block carries a hardened steel 
indenter mounted on a cantilever leaf 
spring; the target block has cemented to it 
a brass target. Each target is used for four 
tests. 

The gage is operated by depressing the 





spring manually so that the indenter leaves 
a small mark on the target; a record of the’ 
deformations of the gage line corresponding 
to the various loads is thus transferred to 
and preserved on the target, from which it 
is read by means of a traveling micrometer 
microscope. A Zeiss traveling microscope, 
at 56 magnification, accurate to about 
0.00015 inch, has been used for all the 
tests thus far made. 

The six gages used at the Bureau were 
calibrated against standard gage blocks in 
the extensometer comparator of Stang and 
Sweetman. Three exhibited only random 
errors of the same order of magnitude as the 
errors in the micrometer screw of the micro- 
scope. The other three were affected by an 
additional systematic error not exceeding 
0.2%, probably a result of the relative 
tilt of the blocks produced by the take-up, 
during separation of the blocks, of the clear- 
ance between the alinement rod and guide 
hole. 

It is felt that the gages can be relied upon 
to measure extensions within perhaps 0.4% 
plus 0.0002 in. Thus on a 1.5 in. gage 
length, strains greater than 2% may be 
measured with an error of less than 1%. 


Martin Greenspan & L. R. Sweetman. J. Research, 
Nat’l. Bur. Standards, Vol. 34, June 
1945, pp. 595-597, 


Indentation Hardness 


Condensed from “Metallurgia” 


There is a widespread lack of understand- 
ing of the results obtained in the testing of 
materials, and of what a hardness test really 
means. It is the author’s conviction that 
“where ferromagnetics are concerned investi- 
gations of plastic and magnetic phenomena 
can usefully be regarded as closely inter- 
woven and that they should very largely go 
hand in hand.” 

It is now generally agreed that the true 
stress-strain relationships during the me- 
chanical deformation of metallic crystalline 
aggregates can be diagrammatically pictured 
in which Stage A represents almost wholly 
elastic and reversible processes, Stage C rep- 
resents almost wholly plastic and irreversible 
processes and Stage B represents a mixture 
of these two fundamental types of process, 
with the irreversible plastic type rapidly 
tending to predominate at the expense of 
diminishing elastic and reversible contribu- 
tions. 

The effects of different degrees of cold 
work on an “annealed” diagram reveals in- 
teresting points. Thus the observed depth 
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LIKE hundreds of other manufacturers, 


t ° ° 
can’t be wrong: Pittsburgh Steel Foundry Corporation knows that 
ples from a melt “one test is worth a thousand expert opinions.” 
By the time samp” check- . a she . ° 
on through the Figreectibes (in Quick, simplified and accurate, Riehle machines 
testing that or example, 
such equipment, 


th d production by testing the physical 
| ihe od Sad te. Bel speed production by testing the physica 





properties of materials before manufacture, dur- 


ing processing and in the final product. 


Write for descriptive literature and prices on 
RIEHLE Impact Testers... also RIEHLE Hydraulic 
Testing Machines, Vickers Hardness Machines, 
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Brinell Hardness Testers, Measuring Instruments. 


From a recent advertisement of Pittsburgh Steel Foundry Corporation. 


UNIVERSAL 
TESTING 
MACHINES 


Division of American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 


SERTEMBER, 1945 861 

















New Profilometer Tracer Extends 
Range of Roughness Measurement 


Quality control of surface finish can be applied more conven- 
iently to a greater range of work with the new, all-purpose Type 
AW Tracer for use with Profilometer equipment. 


The particular advantage of the Type 


AW Tracer is that it is 


completely self-adjusting for use on all surfaces—flat surfaces, 
outside diameters, and inside diameters as small as 44” ID. This 
Tracer can also be used on both internal and external tapered 


surfaces and on gear teeth. 


The Type AW Tracer further rounds out the line of Proklometer 
equipment for the quick and efficient measurement of surface 
roughness. Surface finish is an important part of quality control 
and foresighted manufacturers are urged to talk with one of our 
field engineers about the advantages of Profilometer equipment. 
A letter to Physicists Research Company will enable our field 
engineer in your vicinity to arrange a visit to discuss and demon- 
strate the Profilometer. Profilometer catalog on request. 





Pictured above is the Type AW Tracer 
used with Type V Mototrace to measure 
surface roughness of an external taper. 


Profilometer is registered Trade-Mark indicating 
Physicists Research Company’s brand of surface 
roughness gaging equipment. 





PHYSICISTS RESEARCH COMPANY 


343 SOUTH MAIN STREET - 


862 


ANN ARBOR, MICHIGAN 





































of Rockwell indenter penetration jg 
related to the strain-value shown by 
specimen at the point on its stre 
curve beyond which elastic prog 
deformation cease to exert any app 
influence. 

How can it come about that a gs 
recorded during a tension test can 
factor which determines the “arrest 
of an indentation hardness test, in 
effective strains must be predomins 
compressive? The hypothesis is ¢ 
“arrest point” marks the local attaings 
a stored energy content characteristic of 
virtual exhaustion of the capacity @f 
material for further elastic deformagig 

The elastic behaviour here imagingd 
be like that of an ordinary rubber 
cushion. The more strain-energy we 
into it before we sit on it, the less 
its capacity for further reversible elashe 
formation and the sooner our “arrest fq 
will arrive. In an indentation test thea 
taneous irreversible plastic deformatw 
here regarded only as providing an jm 
to the capacity of the material to stores 
tional energy of lattice strain. 


—G. C. Richer. Metallurgia, 
Apr. 1945, pp, a 


Stress Corrosion of Metals 


Condensed from “Metallwértsch 


The tendency of metals to stress-corrosi 
seems to be much stronger than is genenl 
known. Conditions for stress-corrosion 1 
the presence of a corrosive agent, a strum 
with a tendency to stress-corrosion with 
particular corrosive agent, and static stress 
A predominant factor is hardness, as stre 
corrosion has not been observed in p 
nouncedly soft metals, as lead, tin, etc. Fy 
thermore, formation of an alloy is g 
necessary for the occurrence of stress-com 
sion; nickel seems to make an exceptioni 
this respect. 

Alloys consisting of a single crystal mp 
have less tendency to stress-corrosion if thei 
solid solutions are in equilibrium at 100 
temperature, but stress-corrosion has be 
observed here also, as in monel, alpha-bras 
austenite not undercooled, and ferrite. Ove 
saturated solid solutions in the structure # 
crease the danger of stress-corrosion 
siderably, and still more so if the strucu 
shows other crystal types which were forms 
either by crystallization from the mé 
(alpha-beta-brass) or by precipitation (4 
Mg alloys) or by transformation (part 
martensite formation in Cr-Ni steels, oy 
cially if the crystal types form local aggt 
gations in the structure or at the pi 
boundaries). Especially dangerous is a* 
ond phase in the case of highly dispest 
distribution (Al-Mg alloys). 

Nothing very definite can be said at pt 
ent about the type of corrosive agent wid 
causes stress-corrosion in the homogent™™ 
structure. However, in the case of a st 
ture of two phases the corrosive agent m8 
be of such nature that it attacks only # 
of the two phases, mostly the one pred 
tated at the grain boundaries. M 
stress-corrosion is subdivided into “it 
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Lines...Dimensions...Special Instructions 


TRANSFAX ets it 


New reproduction process speeds 
today’s output of welded components 


You have a job to do. . . a quantity of pieces to 
weld—or to cut—which must fit others “on the 
nose”’ at final assembly .. . 

Complicated? Not with the Transfax Process, 
which puts full instruction and working drawings 
on the metal to be fabricated—with all the line-for- 
line completeness and accuracy of the originals 
from your Engineering Department—in a matter 
of minutes. 

Welders simply “read”’ what’s on the metal .. . 
follow the lines . . . cut or weld as indicated .. . 
Tough and durable, Transfax resists bending, 
shearing, punching, and the welding torch itself. 
The Transfax Process saves you time ordinarily 
wasted in checking blueprints, instructions, di- 


mensions, all the way down the line! 


KODAK TRANSFAX PROCESS 


Saves Time . . . Ends Error . . . Speeds Production 


all on the metal 


a 


Hard to do, or expensive? Not at all, for Trans- 
fax needs only a spray gun and a watering hose for 
equipment. Follow these three swift steps and 
you're in production. 
1—Spray with quick-drying Transfax Spray, for a 
light-sensitive surface that makes possible the 
reproduction of drawings .. . 

2—Place original drawing in contact with sensi- 
tized surface . . . expose briefly to arc or mer- 
cury-vapor light... 
Rinse with weak ammonia solution, then with 
water ... the drawing is on the metal... 

A basic working-partner to welding, the Kodak 
Transfax Process speeds production . . . ends error 
... helps the welding industry take on new and 
profitable operations. For full informa- 
tion on the dollar-saving Transfax 
Process, write today to: 

EASTMAN KODAK COMPANY, 
ROCHESTER 4, N. Y. 


sKSaae 











Ww f . 14 crystalline stress-corrosion” and “ing, 
speeded “pn Cw 3 Limes talline stress-corrosion” of, in ag 


the structure, “homogeneous and heter 





eous stress-corrosion.” 


poy A adn weighing — oie te COLEMAN MODEL {1 yo part played by the mechanical 
11 leman Spectrophotometer wi . in the occurrence of stress-corrosi 
H. Sobers’ (Chain Belt Co., Milwaukee, SPECTROPHOTOMETER far very little clarified. Three hres ’ 
Wis.) “shot-gun” semi-micro method for have been advanced: (1) Stresses aj 
nickel, phosphorus, chromium and molyb- mechanical progress of cracks in 
denum! That is time saved! originated corrosion notch; (2) cor 
products exert a certain explosive 
Turning One Knob (3) structural elements under stress 
. « « permits selection of especially negative electrochemical po 
any color light band re- The magnitude of the necessary med 
quired. Coleman Univer- stresses varies widely. While soft-ag 
sal Spectrophotometer at $340.00 — stress-free wires can crack even under 
replaces visual and filter colorimeters. action of air and water vapor, other 
require considerable stresses to create 
Users Report corrosion (austenite not undercooled, 
nesium alloy castings). In general it ¢ 





. +. copper, nickel and molybdenum deter- ; 
minations are done in 20 minutes using said that the required stresses can be 
the UNIVERSAL, compared to 90 min- lower the more the other conditions 
utes formerly required. . Partial List of stress-corrosion are fulfilled. 


- . » steel tests, we would have had to add Satisfied Users 4 ae ere * Me 


at least one experienced chemist. Allis Chalmers Mfg. Co. 
Can Co. 


‘ Ameri 
“, .. speeded up our work three times. All i. 
problems were referred to us by the Na- ae 2 Belt Co. 
tional Research Council.” Deere Co. ae 
Write f Bulleti e Dow emical Co. 
pte Bee we Be E. I. Du Pont De Nemours & Co. 


new procedures 5nt, enpegtveni Railroad Co. 


: . Inc. H 
a: nial Seandard Oil Co, of Cal | Checking Steel Analyses 


Coleman Distributor U. S. Ro 
Condensed from “Steel” 


By the use of a low-power thermoa 


WILKENS-ANDERSON CO. system the White Motor Co, 


111 NORTH CANAL STREET «© CHICAGO, ILLINOIS = op rani cane “ 
The instrument, known as the Identometer 
is also used in identifying improperly class- 
fied steel already on hand. 

Once the chemical analysis of a steel i 
checked in the laboratory, a bar one fox 


: Ae Oe aT 
sted biea! long is marked with this series number ani 
NEW CATALOG No. 45 ae y sent, together with an index card bearigg 
AND TESTING HANDBOOK i $ i the analysis, to a master cabinet beside the 


JUST PUBLISHED fa instrument. The bar is then tested on tk 
instrument and this data also entered m 


Request Your Copy im = ° 
a Ba as 7 0 f fl PW the card. This then becomes the master ba 
: Fai Be is : against which shipments of this type d 


material is checked. 


fs ee PB eer ; Operation of the testing machine requitts 
é Eo # taking the master bar and the bar for testing 
machines — plus a wealth of ii and placing them in the clamps of the im 


telated reference data. strument so that the bars cross each othet 
diagonally and in contact with each othet. 
Two flexible leads are attached to the two 
free ends of the bars, equidistant from theit 
junction point. The indicator is cen 
the “operate” button depressed, and deflec 
In research purchasing, manufacture and tion noted on the calibrated scale. Slight 
inspection *Scott Testers aid in speeding deflections are often caused by temperatufe 
a : ? differentials between the two bars, and do 
decision and safeguarding quality. Our not necessarily indicate different type spec 
many models for wire and strip include mens. The indicator is again set on 2m. 
The duration of the test, timed electrial- 
: f , : ly, varies with the specimen. Most applia- 
flexing, twist, compression-cutting of rub- tions require 1 second. However, bars 2 
ber covering, burst, adhesion, etc., up to inches and more in diameter require 3 5 
seconds for testing. The indicator deflection 
Model Q-7 heavy duty wire is then noted. Bars of different composition 
tester with eapecity of 2,000 the. * Registered Trad may cause the indicator to swing instantly 
into a negative 50 range. 
g C 0 T T T E S T r e S i 4 C 65 BLACKSTONE ST. Austenitic as well as ferritic alloys maybe 
 ) . PROVIDENCE, R. I. tested in the instrument. Material need a0 
be ferromagnetic nor do magnetic specimets 
ae ny J 1) 5, / y / y se to be demagnetized prior to ident- 
Qt <Stsitis — Stondard G the UM Lt ld ee ee Janet 


: 1945, pp. 120-122, 158, 160, 
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testing machines for tensile, hysteresis, 





1 ton tensile. 
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TO FILL a long felt need for a compact 
gectrograph of exceptional dispersion, 
anew two meter grating spectrograph 
has been developed. By employing an 
wusually fine grating, with a large 
mmber of ruled lines per inch, high 
dispersion is achieved without resort- 
ing to a long focal length, bulky instru- 
ment. Also by making available a full 
6 inches of the Rowland circle along 
which one or more cameras can be 
moved, an instrument with exceptional 
sectrum coverage is the result. Nu- 
merous features such as camera filters 
for filtering selected spectrum lines, in- 
tensity control stand and other refine- 
ments revealed as desirable in the 
course of the manufacture and installa- 
tion of several hundred grating spectro- 
gaphs, are also incorporated in the 
uit, All these factors make this spec- 
trograph first choice for the analysis of 
highly alloyed ferrous metals and other 
materials possessing complex spectra, 
«swell as for general research work. 
With the new ARL-DIETERT Two 
Spectrograph, two kinds of 
tginal gratings are available. The 
frst grating has 36,600 lines per inch, 
91,500 lines total, and thus aa finer 
rulings any other commercial 
gating on the market. This grating 
a dispersion of 3.40A per mm 
the first order and 1.70A in the sec- 








ad order. The spectrum available for 
photography in the first order is 2100- 





RESEARCH LABORATORIES 





DIET 





HARRY W. 


7000A and in the second order 1850- 
3500. 

The second grating has 24,400 lines 
per inch; a total of 61,000 lines. This 
gives a dispersion of 5.2A per mm in 
the first order and 2.6A per mm in the 
second order. The spectrum that may 
be covered in the first order is 1850 to 
9200A; and 1850 to 4500 in the second 
order. 

Both gratings are ruled to have quite 
a uniform distribution of intensity 
throughout the spectrum and are se- 
lected for high photographic speed. 

The New Two Meter Spectrograph 
can be supplied with either of the two 
gratings described. It can also be fur- 
nished with both gratings, each of 
which is mounted permanently and 
rigidly in the instrument. One or the 
other is brought into use by a small 
angular shift of the incident beam from 
one grating to the other. 


Another desirable feature of this 
new instrument is the 24 inch camera 
which provides a 20 inch spectrogram 
on 35 mm spectrum film. The camera 
is movable on a radius arm. This allows 
positioning along the Rowland circle 
so that any 20 inch portion of the total 
60 inch spectrum available may be 
photographed at one time. Two cam- 
eras may also be supplied for simul- 
taneous photography of 40 inches of 
the spectrum. 


op: 


DIETERT CO. 





“ANNOUNCING THE NEW TWO METER 


ngeaph 


BY ARL « DIETER? eat 
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3. All controls and camera located on same end of spectro- 
(apie nen fees sm eo eeemrgmnanes 2° 0 Snaie. rhe * 
5. Two one hundred feet rolls of film with different emulsions 
may be kept in the camera at all times. 

6. Either emulsion can be put into use without opening the 
camera. b 
7. Counters on the two rolls of film indicate unused film at 
all times. 

8. Automatic camera shifter. 

9. Camera is equipped with filter case for emulsion calibra- 
tion and for regulating the blackness of the spectral lines. : 







"glean OF THE MANY FEATURES ARE: 
_ 1, One centrally located control panel. 
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fixed and voriable aperture slits. 


Automatic filter shifter. . 














Powder Metallurgy 


POWDER METALLURGY (PULVERMETAL- 
LURGIE UND SINTERWERKSTOFFE ). By 
Richard Kieffer and Werner Hotop. Pub- 
lished by Springer-Verlag, Berlin, 1943. 
(Available from Edwards Brothers, Inc., 
Ann Arbor, Mich.) Cloth, 6x83%4 in., 
403 pages. Price $10.50. 


Kieffer and Hotop, well-known German 
powder metallurgists, set out to “summar- 
ize the most important domestic and for- 
eign literature and to offer a rather com- 
prehensive presentation of all pertinent 
powder metallurgy findings, using at the 
same time their own experimental results 
and experience.” Previous accounts of 
powder metallurgy and its products as 
given in Skaupy’s “Metallkeramik” and in 
Jones’ “Principles of Powder Metallurgy” 
are considered to have become “antiquated 
in the light of numerous, more recent pub- 
lications.”” 

The shortest section (59 pages) in the 
four-section book is devoted to the making 
of metal powders, their physico-chemical 
properties, pressing, sintering, etc., all 
adequately covered by- previous authors. 
Section 2 (95 pages) deals with the scien- 
tific principles of powder metallurgy and 
the properties of compacted masses in 
general, while Section 3 surveys in 75 
pages the position and importance each 
element or group of the Periodic Chart 
has gained in powder metallurgy. Natu- 
rally, the greatest space (160 pages) is 
devoted to commercial powder metallurgy 
products, their manufacture, properties 
and applications. This latter section will 
be of much interest to the American 
reader, as it reviews in part German ‘de- 
velopments in powder metallurgy after 
Pearl Harbor. 

Although some of the photographs and 
microphotos seem to have suffered in the 


866 


reproduction process, the accompanying 
244 illustrations (many taken from the 
American literature up to 1941) and 91 
tables contain a wealth of information. 
The 22-page subject and authors indices, 
in addition to the bibliographies (papers 
and patents) appended to the 18 chapters, 
make this authoritative book a valuable 
reference guide. 

Kieffer and Hotop ungrudgingly give 
full credit to the contributions of their 
enemies, and have evidently strived to 
write in an objective, detached manner. 

The rapid expansion of powder metal- 
lurgy has overtaken earlier books and 
made that of Kieffer and Hotop the cur- 
rently most “up-to-date” volume on pow- 
der metallurgy. The book is concise, com- 
prehensive, clearly written, well-balanced 
from a practical and theoretical point of 
view, and interesting reading not only for 
those in the powder metallurgy field but 
for other engineers, too. 

—ERICH FETZ 


American Minerals 


MINERALS YEARBOOK, 1943. Published 
by Bureau of Mines, U. S. Dept. of the 
Interior, Washington, D. C., 1945. Cloth, 
644x914 in., 1626 pages. Price $2.50. 


This volume is described as the nation’s 
“most comprehensive and authoritative 
publication on the production, distribution 
and consumption of mineral commodi- 
ties.” It is published annually by the Eco- 
nomics and Statistical Branch of the Bu- 
reau of Mines. Victory in Europe and the 
resulting relaxation of the security regu- 
lations of the Bureau of the Budget have 
permitted its public distribution now 
(June). The book contains foreign trade 
information and other data that might 
have been of value to the enemy, so that 








editions published thus far during the war 
have been withheld. 

This 1943 Year Book contains from 65 
to 75 chapters covering all of the known 
mineral commodities in daily use, all pre- 
faced by specialists. They fall under three 
divisions: Metals, non-metallic or indus- 
trial minerals, and fuels. 

Features of this edition include a review 
of the mineral industries in 1943, a sec- 
tion on international aspects of war min- 
eral procurement, and a statistical sum- 
mary of mineral production, making cur: 
rent for the first time since 1931 the 
detailed output by states. A number of 
new charts are included. Sections in the 
various chapters include the post-war out- 
look on all but a few of the minerals 
treated, 

The volume is an excellent compendium 
and full of valuable information. 

—E. F. CONB 


Other New Books 


Practice in Macuininc Zinc ALiror Dm Castines. 
Published by New Jersey Zinc Co., New York, 1965. 
Paper, 6 x 9 in., 68 pages. Copies may be obtained 
by writing to the New Jersey Zinc Co., 160 From 
St., New York 7. In this pamphlet current machin- 
ing procedures on zinc alloy die castings mt 
summarized. Every method reviewed in this revised 
edition has been in actual commercial use, and 
conforms to the practice of some die caster, some 
large user of die castings, or some tool manufacturer. 


Oncanizinc von Conrract Teksrnations. By J, K. 
Rosenblatt. Published by Institute of Products 
Research, Los Angeles, Calif., 1945. Paper, %% # 
11 in., 92 pages. Price $5.00. This is a comprehes- 
sive manual of instructions containing the necessary 
forms and procedures covering contract can 

and terminations. There are three appendices, A, B 
and C, with full instructions. Also, there is inclnded 
24 forms on charts which have to be used in one 
way or another. The manual contains full instroc 
tions for those having contracts with the Govem 
ment which they may want or have to terminate. 
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Buchler 


SPECIMEN 
MOUNT PRESS 


No. 1315 

































This new, improved model is designed 
specifically for the rapid precision molding 
of specimen mounts, either in bakelite or 
transparent plastic. The simple, rugged con- 
struction, without concealed working parts, 
offers maximum accessibility and conven- 
ience for the operator. This accessibility 
combined with the smooth performance of 
this press, permits speed and accuracy in 
molding specimen mounts. 


Molding tools are lapped finished for 
close tolerance with a perfect fit. The fast 
working solid heater can be raised and the 
cooling blocks swung into position without 
releasing pressure on the mold. This rapid 
cooling permits removal of transoptic 
mounts in a few minutes. Heater and cool- 
ing blocks need not be removed from the 
press thus eliminating the possibility of 
accidental burns in handling these parts. 
This model press will develop pressure up 
to 10,000 Ibs. 





THE BUEHLER line of specimen preparation equipment includes . . 
CUT-OFF MACHINES ¢ SPECIMEN MOUNT PRESSES ® POWER GRINDERS © EMERY PAPER GRINDERS ® 
HAND GRINDERS ¢ BELT SURFACERS ® POLISHERS ® POLISHING CLOTHS ¢ POLISHING ABRASIVES 


Buckler Led. 


A PARTNERSHIP 


SALT APPARATL US 





TUBE TURNS Zetec FORGINGS 


and the world’s largest upsetter 


OSSESSION of a battery of the world’s largest upset forging 

machines does not of itself prove top quality. Rather, it is an in- 
dication of Tube Turns’ general attitude toward equipment—a de 
mand for the right equipment for the right job whether it be in Tube 
Turns laboratories, tool and die shop, in upset and mechanical 
presses or precision heat treating furnaces. 

It is true that this giant upsetter and its mates have achieved results 
never before known, with steel and light alloys. Top-flight Tube 
Turns metallurgists developed new technique and abilities to meet 
wartime emergencies. These new skills and methods are now avail- 
able to improve peacetime products of American industry. So also 
are the magnificent facilities of the great Tube Turns plants. 

Let these facilities and the experience of these men work for you 
to consider how forgings can help your products compete in 
the active markets of the near future. Write, without obligation, to 
Tube Turns (Inc.), Louisville 1, Kentucky. 


TUBE TURNS forgings fer Gudustry 
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Ferrous Metals 











ALLOY IRONS 


Molybdenum Cast Irons. Molybdenum Corp. 
of America. (1-136 


ALLOY STEELS 
High-Strength Steels. 


~ 


American Rolling 


Mill Co. (1-307) 
Standard Steels. Babcock & Wilcox Co. 
(1-197) 


Low Alloy Steel. Bethlehem Steel Co. 
(1-117) 
Molybdenum in Steel. Climax Molybdenum 


Co. (1-296) 
High Strength Steel. Great Lakes Steel 
Corp. (1-2) 


High Strength Steel. Inland Steel Co. (1-90) 
Nitriding and Nitralloy. Nitralloy Corp. 


(1-164) 
High-Strength Steels. Republic Steel Corp. 
(1-312) 
Aircraft Alloy Steels. Joseph T. Ryerson & 


n, Inc. (1-210) 
High-Tensile Steel. Youngstown Sheet & 
Tube Co. (1-313) 
CARBON STEELS 
Cold-Finished Bar Steels. Bliss & Laughlin, 


Inc. (1-287) 
Steel Bar Planning Guide. La Salle Steel 
Co. (1-281) 


HIGH SPEED STEELS 


High-Speed Steel. Latrobe Electric Steel 
Co. Complete data on Electrite CO-G6, a 
cobalt high-speed steel, are presented in a 
4-page bulletin. (1-315) 


High-Speed Steel. H. Boker & Co., Inc. 


(1-302) 
High-Speed Steels. Cleveland Twist Drill 
Co. (1-300) 


STAINLESS STEELS 


Stainless Steel. Electro Metallurgical Co. 
(1-199) 
Stainless Steel Identification Data. Peter 
A. Frasse & Co., Inc. (1-138) 
Stainless Clad Steel. Granite City Steel 
Co. (1-256) 
Stainless Clad Steel. Ingersoll Steel & Disc 
Div., Borg Warner Corp. (1-104) 


TOOL AND DIE STEELS 


Tool Steel. Crucible Steel Co. of America. 
Complete data on Airdi 150, a high- 
carbon, high-chromium tool steel for blank- 
ing dies, burnishing tools, gages, etc. are 
presented in a 4-page data sheet. (1-314) 


Tool Steels. Copperweld Steel Co. (1-228) 
Die Steel. Firth-Sterling Steel Co. (1-241) 
High-Speed Tool Steel. General Aircraft 

Equipment, Inc., Tool Div. (1-288) 
Cutting Alloy. Jessop Steel Co. (1-310) 
Flat Ground Stock. Simonds Saw & Steel 

Co. (1-212) 


IRON AND STEELS—GENERAL 


Standard Steel Analysis Chart. American - 


Steel & Wire Co. (1-261) 
Steel Specialties. A. R. Purdy Co., Inc. 


(1-213) 





Non-Ferrous Metals 








Manufacturers 
literature 


lustrates the products, facilities and abilities 
of this company, which specializes in 
Ampco Metal, the quality aluminum 
bronze. (2-295) 


Brass and Copper Terms. Chase Brass & 
Copper Co. Brief and non-technical ex- 
planations of the terms used in ordering 
or describing brass and copper are listed 
in a compact, 92-page, illustrated diction- 
ary. (2-296) 


Phosphor Bronze. Riverside Metal Co. A 
very attractive, 48-page, illustrated catalog 
discusses various phosphor bronze alloys, 
their many applications, and includes nu- 
merous useful tabies. (2-297) 


Copper Alloy Rods for Screw Machine Prod- 

ucts. American Brass Co. (2-171) 
Bearing Bronze. Bearium Metals Corp. 

(2-287) 

Engineering Bronzes. Bridgeport Brass Co. 

(2-275) 

Bending Copper Tubes and Pipes. Copper 


& Brass Research Assn. (2-241) 
Beryllium-Copper. Instrument Specialties 
Co., Inc. (2-266) 
Beryllium Copper Wire. Little Falls Alloys, 
Inc. (2-263) 
Phosphor Bronze. Phosphor Bronze Smelt- 


ing Co. (2-213) 

Copper and Its Alloys. Revere Copper & 

Brass, Inc. (2-199) 
Phosphor Bronze. Seymour Mfg. Co. 

(2-285) 

Bronze Bars. Shook Bronze Corp. (2-293) 


LIGHT METALS 


Magnesium Alloys. Aluminum Co. of 


America. (2-215) 
Magnesium Alloys. American Magnesium 
Corp. (2-218) 


Ingot Metal. Bohn Aluminum Co., Mich- 

igan Smelting & Refining Div. (2-204) 
Magnesium Alloys. Dow Chemical Co. 

(2-281) 

Aluminum Alloy. National Bronze & Alu- 

minum Foundry Co. (2-187) 


LOW-MELTING METALS 


Bismuth-Lead-Tin-Cadmium Alloy. Cerro 
de Pasco Copper Corp. (2-189) 


SPECIAL METALS 


Molybdenum and Tungsten. American Elec- 
tro Metal Corp. (2-128) 





COPPER AND ITS ALLOYS 


Aluminum Bronze. Ampco Metal, Inc. An 
attractive, 28-page bulletin describes and il- 
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| 
Electronic Heating. Fansteel Metallurgical | 
Corp. (2-278) ; 
“Foote-Prints”—a house organ on vare; 
metals, alloys and ores. Foote Mineral ' 
Co. (2-267) 
Metal Powders. Charles Hardy, Inc. (2-292) 
Indium. \ndium Corp. of America. (2-242) 
"K” Monel Metal. International Nickel Co., 
Inc. (2-202) 
Metallic Hydrides. Metal Hydrides, Inc. 

(2-144) | 

Metal Powders. Powder Metals & Alloys, 
Inc. (2-149) | 
Hard Facing Alloys. Wall-Colmonoy Corp. | 


(2-251) 
OTHER METALS 


Non-Ferrous Test Bars. American Smelting 
& Refining Co., Federated Metals Div. { 
(2-261) 























Non-Metallic Materials 

















































Plastic Pipe Seals and Thread Protectors., 
American Molded Products Co. A postcard ' 
illustrates plastic pipe seals and thread pro- 
tectors, countersunk pattern, and includes 
specifications. (12-51) 


Plastics. Boonton Molding Co. Complete. 
data on the commonly-used plastics, and 
their origin, are presented in an interesting, 
74-page reference guide book packed full 
of tables, specifications and diagrams. 
(12-52) 


Casting Resin. Durez Plastics & Chemicals, 
Inc. Complete data on Durez 7421, a cast- 
ing resin, and full instructions for its use, 
are presented in an 8-page, illustrated bul 
letin. (12-53) 


Synthetic Rubber. B. F. Goodrich Co-} 
The properties of Ameripol D, an oil and] 
heat resistant synthetic rubber for special-} 
ized applications, are outlined in an 8-page, 
illustrated catalog section, No. 8000. 

(12-54) 


Corrosion-Resistant Materials and Equip+ 
ment. U. S. Stoneware Co. This 16-pag 
bulletin, No. H, describes and illustrates} 
a complete line of corrosion resistant mney 
rials and equipment, such as tanks, lining} 
materials, tubing, drum rollers, etc. Spec 
ifications are included. (12-55)} 


Molded Plastic Parts. American Insulator 
Corp. (12-35){ 
Bakelite. Bakelite Corp. (12-24)} 
Plastic Laminate. Continental Can Co. 
y (12-8 )§ 
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” Chain Belts. Chain Belt Co. 


Continental-Dia- 
(12-7) 


Non-Metallic Materials. 
mond Fibre Co. 
Pyrex Prping. Corning Glass Works. 


(12-38) 
Plastics. Dow Chemical Co., Plastics Div. 

(12-3) 
Plastics. Eclipse Moulded Products Co. 

(12-16) 
Adbesives for Felt. Felters Co., Inc. (12-44) 
Plastic Data Book. Formica Insulation Co. 


(12-11) 

Plastic Custom Molding. Imperial Molded 
Products Corp. (12-46) 
Glass. Kopp Glass, Inc. (12-17) 


Injection Molding Machine for Plastics. 


Lester-Phoenix, Inc. (12-9) 
Plastic Sheets, Tubes and Rods. Mica In- 
sulator Co. (12-29) 
Molded Plastic Products. Plastic Manufac- 
turers, Inc. (12-48) 
Plastics. Richardson Co. (12-13) 


Hydraulic Packing Rings. Weatherhead Co. 


(12-34) 
Laminated Plastic. Westinghouse Electric 
Corp. (12-50) 





Engineering Design 








_ ALLOY CASTINGS 


Manganese Steel. Am. Manganese Steel 
Div., Am. Brake Shoe Co. An attractive, 
32-page bulletin, No. 1144-NM, profusely 
illustrates and describes numerous non- 
magnetic applications for Amsco manga- 
nese steel. (3-582) 
Heat Resisting Alloy. Chicago Steel Foun- 
dry Co. (3-19) 
Alloy Castings. Duraloy Co. (3-375) 
Iron Alloy Castings. Duriron Co., Inc. 
(3-231) 
Nickel-Chromium Castings. Electro Alloys 
oO. (3-326) 
Heat and Corrosion-Resisting Castings. 
Sterling Alloys, Inc. (3-513) 


CASTINGS—IRON, STEEL, 
NON-FERROUS, ETC. 


Acme 
Aluminum Alloys, Inc. (3-290) 
Special Castings. Advance Foundry Co. 
(3-381) 
Beryllium Copper Castings. Akron Bronze 
& Aluminum Co. (3-556) 
Centrifugal Steel Castings. American Cast 
Iron Pipe Co. (3-374) 
(3-435) 
Data on Brass and Bronze Castings. Ham- 
mond Brass Works. (3-194) 


_ Malleable Castings. Lancaster Malleables & 


* Rotary Blowers. Roots-Connersville 


Steel Corp. (3-571) 
Water Quenching of Steel Castings. Leb- 
anon Steel Foundry. (3-450) 


Castings. Meehanite Research Inst. (3-428) 
Alloy Castings. Michiana Products Corp. 


(3-512) 
Cast Steel Breech Rings. Ohio Steel Foun- 
dry Co (3-447) 


Blower 


«+ Corp. (3-229) 
'. Centrifugal Castings. Shenango-Penn Mold 
: . (3-250) 
Steel Castings. Steel Founders’ Society of 
America. (3-569) 





- |eNo. 45 PMC, 
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DIE CASTINGS, PRECISION CASTINGS, ETC. 


Aluminum Permanent Mold Castings. Per- 
mold Co. This attractive, 20-page bulletin, 
| oe ea reference data on 


permanent mold aluminum castings, and 
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includes composition and physical prop- 
erties tables as well as application data. 

(3-584) 

Die Casting and Permanent Mold Casting. 

American Metal Co., Ltd. (3-542) 

Die Castings. New Jersey Zinc Co. (3-577) 

Die Castings. New Products Corp. (3-468) 


FORGINGS 


Drop Forgings. Drop Forging Assn. (3-174) 
Forging Terms. Kropp Forge Co. (3-579) 
Pressed and Forged Products. Lenape Hy- 
draulic Pressing & Forging Co. (3-211) 
Steel Forgings. National Forge & Ordnance 
Co (3-576) 
National Lock Washer Co. 
(3-580) 

Metal Forgings. Scovill Mfg. Co. (3-567) 
Steel Forgings. Transue & Williams Steel 
Forging Co. (3-383) 


METAL PARTS 
Engineering Production. Borg-Warner Corp. 


(3-578) 
Oil-Retaining Bearings. Bound Brook Oil- 


Drop Forgings. 


Less Bearing Co. (3-564) 
Thermostatic Bi-Metal. Callite Tungsten 
Corp. (3-427) 
Solder-Backed Contacts. Gibson Electric Co. 
(3-545) 

Bronze Bearings. Johnson Bronze Co. 
(3-574) 


Spring Steels. Lee Spring Co., Inc. (3-544) 
Wear Resistant Precious Metal Parts. Per- 

mo, Inc. (3-65) 
Covers for Ball and Roller Bearings. R-S 


Products Corp. (3-192) 
Steel Stampings. Worcester Pressed Steel 
Co. (3-555) 


POWDER METALLURGY 


(See also Sec. 2—Special Metals; Sec. 3—Metal 
Parts; and Sec. 8—Metal Powder Processing) 
Parts From Powders. Henry L. Crowley & 
Co., Inc. The Crolite process of fabricating 
metal parts from soft powders is discussed 
in detail in a 12-page, illustrated bulletin. 

(3-583) 


Powder Metal Bearings and Parts. Chrysler 


Corp., Amplex Div. (3-473) 
Powdered Metal Parts. Keystone Carbon 
(3-412) 


Co. 
Powder Metallurgy Parts. Moraine Prod- 
ucts Div., General Motors Corp. (3-139) 
Powder Metallurgy. Powder Metallurgy 
Corp., Div. General Bronze Co. (3-441) 


TUBING 


Round Steel Tubes. Baker Steel & Tube 
Co. An internal pressure chart for round 
steel tubing, showing the safe working 
hydraulic pressures for round steel tubes 
up to 10-in. outside diam. and wall thick- 
nesses from 0.035 in. to 1 in., is accom- 
panied by instructions for using. (3-585) 


Spun End Tubes. Calumet & Hecla Con- 
solidated Copper Co., Wolverine Tube 
Div. (3-322) 

Piping. Flori Pipe Co. (3-345) 

Steel Tubing Bursting Pressure Chart. Globe 
Steel Tubes Co. (3-493) 

Plywood Tubing. Plymold Corp. (3-524) 

Cold-Drawn Tubing. Summerill Tubing 

’ (3-433) 

History of Piping. Tube Turns, Inc. (3-303) 


OTHER METAL FORMS 


Metal Spinnings. Milwaukee Metal Spin- 
ning Co. An attractive, 36-page catalog, 
Data Book No. 2, presents complete in- 
formation on the latest developments in 
metal spinning, and on design, applications 
and adaptability of metals to this process. 

(3-586) 





Zinc-Plated Steel. American Nickeloid Co, 


(3-330) 

Weldments. Graver Tank & Mfg. Co., Inc. 
(3-425) 

Magnet Steels. Indiana Steel Products Co, 
(3-340 

Special Rolled Shapes. Lukenweld, leek’ 
(3-575 

Sheet Wire, Tubing, Etc. D. E. Makapala 
Co. (3-529) 
Aluminum Extruded Shapes. Reynolds Met. 
als Co. (3-506) 


Springs and Wire Forms. Wickwire Spen. 
cer Steel Co. (3-517) 
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ALLOYING AGENTS 
Aluminum Alloys. National Smelting Co, 


(4-187) 
Titanium, an Alloying Agent. Titanium 
Alloy Mfg. Co. (4-144) 


AUXILIARIES 


Powdered Resin Binder. Hercules Powder 
Co. Complete data on Truline Binder, a 
powdered natural resin binder for binding 
foundry core and molding sands in the 
manufacture of castings, are presented in 
a 32-page booklet. (4-243) 


Coatings and Refractory Parting Compound. 
American-British Chemical Supplies, Inc. 
(4-235) 

Plaster Molding. Castings Patent Corp. 
(4-219) 
Testing of Foundry Sands, Cores, Etc. Hatty 


W. Dietert Co. (4-221) 
Core Coating, Binder. Foundry Rubber 
Compounds on (4-215) 
Feeding Compounds. Foundry Services, Inc. 
(4-236) 

Drier for Sand Molds. Infra-Red Engineers 
& Designers. (4-155) 
Casting Sealant. Monsanto Chemical Co., 
Plastics Div. (4-231) 


Electrode Unloader. National Carbon Co., 
Inc., Carbon Products Div. (4-234) 


REFINING AGENTS 


Exothermic Ferroalloys. Chromium Min- 
ing & Smelting Corp., Ltd. High carbon 
Chrom-X, an exothermic ferrochromium, 
and Sil-X, an exothermic ferrosilicon, for 
use in steel plants and foundries, are dis- 
cussed in an 8-page, illustrated bulletin. 
(4-242) 


Vanadium Corp. of America. 
(4-241) 


MELTING FURNACES, MACHINES 
AND PARTS 


Centrifugal Casting Machines. Centrifugal 
Machine & Engineering Co. This 4-page 
bulletin, No. 645, describes and illustrates 
Centri-Meco centrifugal casting machines, 
with the “Miracle Hub,” and non-ferrous 


Deoxidizer. 


metal castings. (4-244) 
Induction Furnaces. Ajax Engineering Corp. 
(4-240) 

* Laboratory Crucible Furnace. Campbell- 
Hausfeld Co. (4-105) 


Cutting Crucible Costs. Crucible Manufac- 
turers’ Assn. (4-36) 

Rocking Electric Furnace. Detroit Electric 
Furnace Div., Kuhlman Electric Co. 


(4-188) 

Melting Furnace Accessories. Fisher Fut- 
nace Co. (4-220) 
Die Casting Machines. Kux Machine Co. 
(4-228) 


Regenerative Furnace Control. Morgan Con- 
struction Co. (4-102) 


METALS AND ALLOYS 
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Electric Melting Furnaces. Pittsburgh Lec- 
tromelt Furnace Corp. (4-61) 
RAW MATERIALS 


Ingot Metals. Ajax Metal Co. (4-108 ) 
Bronze Casting Alloys. American Manga- 


nese Bronze Co. (4-232) 
Duplex Malleable Iron. Jackson Iron & 
Steel Co. (4-238) 
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ATMOSPHERES AND GENERATORS 


Anhydrous Ammonia. Armour Ammonia 


Works. (5-435) 
Protective Atmosphere Furnaces. Hevi-Duty 
Electric Co. (5-449) 
Bright Annealing of Metals. Lindberg Steel 
Treating Co. ¢ (5-576) 
Drying Air or Gases. Pittsburgh Lectro- 
dryer Corp. (5-500) 


AUXILIARIES 


Cold Blast Valves. Wm. M. Bailey Co. 
(5-555) 
Controlled Quenching. Bell & Gossett Co. 
(5-561) 
Furnace Observation Doors. Bigelow-Liptak 
Corp., Div. A. P. Green Firebrick Co. 


(5-636) 

Infra-Red Burners. Burdett Mfg. Co. 
(5-427) 
Pressed Steel Pots. Eclipse Fuel Engineering 
Co. (5-352) 
Centrifugal Quenching Machine. Hannifin 
Mfg. Co. (5-632) 
Cold Temperature Processing. Kold-Hold 
Mfg. Co. (5-406) 
Industrial Chilling Unit. Motor Products 
Corp., Deep-Freeze Div. (5-417) 
Quenching Oil Cooling Systems. Trane Co. 
(5-309) 


BATHS AND COMPOUNDS 


Isothermal Heat Treating. American Cyan- 
amid & Chemical Corp. Complete data on 
isothermal heat treating are presented in 
a 10-page bulletin, including an isothermal 

ormation diagram reference list (“S” 
or “TTT” curves). (5-643) 


Quenching Oils. Gulf Oil Corp. (5-455) 
Steel Hardening Compounds. Necamp Met- 


allurgical Laboratories. (5-619) 
Carburization Check. Park Chemical Co. 
(5-351) 


BLOWERS AND COMPRESSORS 
Turbo Compressors. Spencer Turbine Co. 


(5-335) 

BURNERS 
Luminous Flame Burner. Bloom Engineer- 
ing Co. (5-607) 
Superheat Burners. Selas Corp. of Amer- 
ica. (5-394) 


HIGH FREQUENCY HEATING 
Induction Heating and Melting. Ajax Elec- 


trothermic Corp. (5-623) 
Induction Heat Treating. Budd Induction 
Heating, Inc. (5-617) 
Induction Heat Treating. Central Boiler & 
Mfg. Co. (5-567) 
High Frequency Heating Equipment. Ecco 
J Frequency Corp. (5-581) 
High-Speed Induction Heating. Federal Tel- 
ephone & Radio Corp. (5-627) 
I ton Heating Data Sheets. Induction 
Heating Corp. (5-299) 
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Induction Heating Equipment. Lepel High 

Frequency Laboratories, Inc. (5-355) 

Induction Hardening. Ohio Crankshaft Co. 

(5-356) 

Electronic Power Generator. Radio Corp. 

of America, Electronic Apparatus Section. 

(5-602) 

Electronic Heating. Scientific Electric Div., 
“S” Corrugated Quenched Gap Co. 

(5-605 ) 


FURNACES 


Salt Bath Furnaces. Ajax Electric Co., Inc. 
The application of salt bath furnaces for 
process annealing, cyclic annealing and de- 
scaling is discussed in an 8-page, illustrated 
bulletin. (5-642) 


Pot Furnaces. Dempsey Industria! Furnace 
Corp. Bulletin No. 3-2, two pages, de- 
scribes and illustrates gas-fired pot furnaces 
for the heat treatment of steel in liquid 
baths. Specifications are included. (5-638) 


Gas-Fired Furnace. Lindberg Engineering 
Co. This 4-page, illustrated bulletin, No. 
170, lists numerous features of the Cyclone 
gas-fired production box type furnace for 
production tempering, stress relieving, etc., 


and includes specifications. (5-640) 
Electric Pot Furnaces. American Electric 
Furnace Co. (5-97) 
Furnaces and Furnace Equipment. Amsler- 
Morton Co., Inc. (5-256) 
Blowerless Furnaces. Baker & Co., Inc. 
(5-574) 
Furnace Periodical. Chicago Flexible Shaft 
Co. (5-291) 
Controlled Atmosphere Furnace. Delaware 
Tool Steel Corp. (5-562) 


Heat Treating Furnaces. Drever Co. (5-258) 
Chain Belt Conveyor Furnaces. Electric 


Furnace Co. (5-166) 
Electric Furnaces. General Electric Co. 

(5-469) 

Electric Furnace. Harper Electric Furnace 


rp. (5-579) 
Pot Furnaces. A. F. Holden Co. (5-494) 
Heat Treating and Laboratory Furnaces. K. 


H. Huppert. (5-303) 
Gas-Carburizing Furnace. Lithium Corp. 
(5-586) 


Blowerless Furnace. Mahr Mfg. Co. (5-518) 
Wire and Strip Mill Furnaces. W.S. Rock- 


well Co. (5-620) 
Heat Treating Furnaces. Salem Engineering 
Co. (5-341) 
Electric Furnace. Sentry Co. (5-553) 


Electric Salt Bath Furnaces. Upton Electric 
Furnace Div., Commerce Pattern Foun- 
dry & Machine Co. (5-295) 
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Car Hearth Heat Treating Furnaces. Vulcan 
Corp. (5-255) 


OVENS 


Ovens. Gehnrich Oven Div., W. S. Rock- 
well Co. A wide variety of gas, oil, electric 
and steam ovens for the uniform heat treat- 
ment of ferrous and non-ferrous products are 
profusely illustrated and described in a 


12-page bulletin, No. 115. (5-639) 
Core Baking and Mold Drying Oven. Des- 

patch Oven Co. (5-505) 
PROCESSES 


Carbon Restoration. Surface Combustion 
Corp. The “Skin Recovery” process, which 
restores carbon to decarburized steel sur- 
faces by the principle of catbon pressure 
balance, is discussed in a 4-page, illustrated 
bulletin, No. SC-125. (5-641) 


Surface Hardening. American Gas Furnace 
Co. (5-475) 
Infra-Red Heating. C. M. Hall Lamp Co. 
(5-637) 





Refractories ¢ Insulation 











Coating for Furnaces. Whitman Co. Vitro- 
seal, a self-vitrifying, highly refractory fur- 
nace coating for oil-, distillate- and gas-fired 
high-temperature furnaces, is described in a 





_ 





4-page, illustrated bulletin. (6-190) 
Fused Silica and Quartz Products. Amersil 
.» Inc. (6-182) 
Insulating Earth. Armstrong Cork Co. 

; (6-121) 

Refractory Concrete. Atlas Lumnite Cement - 
Co. (6-188) 
Plastic Refractory. Basic Refractories, Inc. 
(6-151) 
Refractory Coating Material. Brickseal Re- 
fractory Co. (6-67) 


Refractories, Etc. Carborundum Co., Re- * 


fractory Div. (6-186) 
Continued on Next Page 
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Flux Resistant Refractory. Corhart Refrac- 


tories Co. (6-95) 
Steel Plant Cement. Electro Refractories & 
Alloys Corp. (6-149 ) 


Light-Weight Refractory. A. P. Green Fire- 
brick Co. (6-181) 
Refractories. Harbison-Walker Refractories 


Co. (6-173) 
Fire Clays. Illinois Clay Products Co. 

(6-174) 

Lining for Ladles. Ironton Fire Brick Co. 

(6-150) 

Diatomite. Johns-Manville Corp. (6-134) 


Bonding Mortar. M. W. Kellogg Co. 


(6-170) 

Ramming Mixture. Laclede-Christy Clay 
Products Co. (6-112) 
Fsrebrick. Plibrico Jointless Firebrick Co. 
(6-129) 


Refractories for Aluminum. Charles Taylor 


Sons Co. (6-133) 
Vitreous Silica Pipes, Fittings. Thermal 
Syndicate, Ltd. (6-50) 











BRAZING AND SOLDERING 


Low Temperature Welding. Eutectic Weld- 
ing Alloys, Inc. (7-360) 
Silver Alloy Brazing. Handy & Harman. 
(7-337) 

Silver Flux. Scaife Co. (7-224) 

Phos-Copper Brazing. Westinghouse Elec- 


tric Corp. (7-204) 
ELECTRIC ARC WELDING 
Alloy Welding Electrodes. Arcos Corp. 


A new and simplified refererence chart on 
high and low alloy welding electrodes also 
includes welding currents and voltages and 
a stub end color table. (7-390) 


Welding Positioner. Standard Machinery 
Co. The “Standard” welding positioner, 
a completely powered, multi-purpose ma- 
chine that provides easy control of the 
rotation, elevation and tilting of work up 
to 700 Ib., is described and illustrated 
in a 4-page bulletin. (7-391) 


Voltage Control. Superior Electric Co. The 
Seco remote Positioner, which gives ex- 
acting a.c. voltage control, is described and 
illustrated in a 4-page bulletin, No. 73, 
and suggested applications are included. 


(7-392) 
Tool Steel Electrodes. Alloy Rods Co. 

(7-325) 
Welding Equipment. American Agile “2. 

(7-146) 


Arc Welders. General Electric Co. (7-209) 


Arc Welders, Cranes, Etc. WHarnischfeger 
Corp. (7-333) 
Design for Arc Welding. Hobart Bros. Co. 
(7-308) 


Arc Welding. Lincoln Electric Co. (7-381) 
Stainless Electrodes. McKay Co. (7-174) 
Arc Torch. Mid-States Equipment Co. 


(7-251) 

Hard Surfacing Electrodes. Rankin Mfg. 
‘ (7-354) 
Welding Electrodes. Welding Equipment 
& Supply Co. (7-380) 


GAS WELDING 


Production and Uses of Oxygen. Air Re- 
duction Sales Co. Bulletin No. ADG-2014, 
24 pages, profusely illustrates and describes 
the production and uses of 99.5% pure 
oxygen. : (7-393) 


RESISTANCE WELDING 


Flash Welding. American Welding & Mfg. 
Co. (7-378) 
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Welding Electrodes and Alloys. P. R. Mal- 


lory & Co., Inc. (7-342) 
Battery Welding Machines. Progressive 
Welder Co. (7-346) 
Projection Welder. Sciaky Bros. (7-388) 
SUPPLIES 
Welding Positioner. Cullen-Friestedt Co. 
(7-68) 


Measuring Surface Resistance of Sheet Alu- 
minum. Frederick Gumm Chemical Co. 
(7-384) 

Electrodes and Gas Welding Rods. Page 
Steel & Wire Div., Am. Chain & Cable 


0. (7-386) 
Overlay Electrodes. Sight Feed Generator 
Co. (7-389) 

Welding Electrodes. A. O. Smith Corp. 
(7-261) 


Fluxes for Welding, Brazing, Etc. Superior 
Flux Co. (7-341) 

Regulator Parts. Victor Equipment Co. 
(7-283) 


THERMIT WELDING 


Fabrication and Repair by Welding. Metal 
& Thermit Corp. (7-375) 





Metal-Working 





FORMING 


Non-Marring Hammer. Greene, Tweed & 
Co. The Basa hammer, with replaceable 
face that strikes a hard blow without dam- 
aging the surface, is described and illus- 
trated in a 2-page folder, No. B-1. List 
prices are included. (8-705) 


Pipe Bending Machine. American Pipe 
Bending Machine Co., Inc. (8-506) 
Hydraulic Presses. Anderson Bros. Mfg. Co. 
(8-279) 

Presses. E. W. Bliss Co. (8-272) 
Die and Mold Duplicators. George Gorton 
Machine Co. (8-557) 
Stretch-Forming Machine. Hufford Machine 
Works, Inc. (8-636) 
Hydraulic Presses. Hydraulic Press Mfg. Co. 
(8-591) 

Double-Flaring Tool. Imperial Brass Mfg. 
Co. (8-348) 
Plastic Hammers. Industrial Products Sup- 
pliers. (8-642) 
Hydraulic Presses. Johnson City Foundry 
& Machine Works. (8-673) 
Sheet Metal Facilities. Kirk & Blum Mfg. 
Co. (8-333) 
Metal Working Machinery. Kling Bros. 
Engineering Works. (8-675) 
Zinc-Base Alloy. National Lead Co. (8-657) 
Hydraulic Stretch-Forming. North Amer- 
ican Aviation, Inc. (8-647 ) 
Metal Duplicating Without Dies. O’Neil- 
Irwin Mfg. Co. (8-561) 
Extrusion Presses. Schloemann Engineering 


Corp. (8-661 ) 
Tangent Bender. Struthers-Wells Corp. 
(8-559) 
Vertical Punches. Thomas Machine Mfg. 
Co. (8-539) 
Ground Stock, Die Blocks, Etc. Tool Craft 
Co. (8-609 ) 
Hole-Punching Equipment. Wales-Strippit 
Corp. (8-478) 
Punches and Dies. Wiedemann Machine 
(8-617) 
FORGING 
Hydraulic-Presses. A. B. Farquhar Co., Ltd. 
(8-146) 


MACHINING 


Curved-Tooth Files. American Swiss Fil, 
& Tool Co. A complete list of curyed. 
tooth files, made of special alloy steel, fo- 
chipping or shearing off metal shavings i, 
presented in an 8-page, illustrated bulletin 
Prices are included. (8-700) 


Centrifugal Chip-Cleaning Machine. W.R 
Carnes Co. Centrifugal extractions of 
chips, sludge, abrasives and dirt from grind. 
ing coolants and cutting oils with the 
Model G-A centrifugal Clarifier is discussed 
in a 6-page, illustrated folder. (8-701) 


Form Tools and Gear Cutters. Colonial 


Tool Co., Ltd. A.complete line of form’ 


tools and relieved form cutters for 

threads, splines, etc. is profusely illustrated 
and describéd in a 20-page bulletin, No, 
D-45. (8-702) 


Boring Mill. Defiance Machine Works, Inc. 
A Model No. 22 toolroom horizontal bor. 
ing, milling, drilling and tapping machine 
especially useful for small jig and die work 
is described and illustrated in an 8-page 
bulletin. Specifications are included. 
(8-703) 


Grinders. Fox Grinders, Inc. A variety of 
Hi-Speed Swing Frame grinders, precision 
engineered, are described and illustrated in 
this bulletin. (8-704) 


Metal-Cutting Tools. Waynes Stellite Co, 
Complete data on high-production menl- 
cutting tools made from Haynes Stellite 
98M2 and Star J-Metal alloys are pre. 
sented in a 52-page, illustrated ca 
Specifications and prices are included. 


(8-706) 


Machine Shop Service. Hudson American 
Corp. This 4-page bulletin announces a 
complete service in machine shop work, 
and illustrates its many facilities. (8-707) 


Drill Chucks. K. O. Lee Co. A complete 
list of Knock-Out drill chucks, specifications 
and prices are included in an 8-page, illus. 
trated bulletin. (8-708) 


Precision- Grinding and Finishing. Minne 
sota Mining & Mfg. Co. The 3-M Wet 
ordry method of precision grinding and 
finishing metal, plastic or glass is discussed 
in a profusely illustrated, 12-page bulletin. 

(8-709) 


Micrometers, Grinding Tools, Etc. Prei- 
sion Equipment Co. This industrial buyer's 
bulletin for August, 16 pages, describes 
and illustrates a variety of equipment in 
stock, such as fans, micrometers, tool room 
units, grinding tools, etc., and lists prices 
for each. (8-710) 


Drill Bushings. Products Engineering Co. 
A.S.A. standard stock sizes of “Pec” drill 
jig bushings, as well as prices, are presented 
in a 4-page, illustrated bulletin, No. S, 
(8-71 


Roll-Forged Drills. Republic Drill & Tool 
Co. An attractive, 40-page manual, No. $4, 
presents complete data on Shankless roll- 
forged drills. Numerous illustrations, spe 
ifications and prices are included. (8-712) 


Surface Grinder Attachment. Strong Mfg 
Co. A multi-purpose grinder attac 
that makes possible a wide range of pre 
cision-grinding operations is descri 
illustrated in an 8-page folder. Speci 
tions are included. (8-713) 


Cold-Treated Taps. Threadwell Tap & Die 
Co. This 2-page folder describes and illus 
trates Cold-Temper taps for the tapping 
of plastics and other abrasive ma 
and lists sizes and prices.’ (8-714) 
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Grinding Wheels. Abrasive Co., Div. Sim- 
Saw by 4 a (8-651) 

tabide Tipped Tools, Blanks, Etc. Alle- 
i Ludlum Steel Corp. (8-623) 
Separators. —— Drill Co. (8-654) 

J Filters. Briggs Clarifier Co. (8-538) 
od ic Control. Lee Co. (8-605) 
ing Steel with Carbides. Carboloy Co., 
5 (8-414) 


ed Abrasives. Carborundum Co., Globar 
Div. (8-366) 
Tool-Holder Bits. Carpenter Steel Co. 
(8-667 ) 
Waal Cutting Lubrication. Cities Service 
2%, Colonial B a 
+ Sharpeners. Colonial Broac oO. 
- . (8-611) 
Filters. Cuno Engineering Corp. (8-685) 


Tapping Machines. Detroit Tap & Tool 


Co. (8-686) 

Tube Cutting Machine. DeWalt Products 

Corp. (8-347 ) 
soluble Cutting Oil. DoAll Service Co. 

(8-365) 

Back Spotfacer. Edlund Tool Co. (8-670) 

Cutting Lubricant. Filmite Oil Corp. (8-671) 


Milling Machines. Fray Machine Tool Co. 

(8-672) 
Portable Coolant Systems. Gray-Mills Co. 

(8-364) 
Taps and Tapping Problems. Greenfield 
Tap & Die Corp. (8-627) 
Finishing Machines. Hammond Machinery 


Builders. (8-296) 
Surface Grinders, Etc. Hill Acme Co. 

(8-687 ) 

Milling Machines. Kearney & Trecker Corp. 

(8-674) 

Tools. Kennametal, Inc. (8-260) 


Spindle Machine. Kindt-Collins Co. (8-644) 
Broaches and Broaching Machines. Lapointe 
Machine Tool Co. (8-690) 
Cutting Machines. Loma Machine Mfg. Co., 

Inc. (8-677) 
Air Grinders. Madison-Kipp Corp. (8-462) 
Resharpening Checker. Michigan Tool Co. 


(8-477) 
Drillers, Borers, Tappers. National Auto- 
matic Tool Co., Inc. (8-691) 


Multipurpose Grinder. Norton Co. (8-384) 
Proflers. Pines Engineering Co., Inc. 


(8-372) 

Thread Milling Cutters. Plan-O-Mill Corp. 
(8-698) 

Metal Cutting Machine. Racine Tool & 
Machine Co. (8-389) 
Precision Machine Tools. Reed-Prentice 
Corp. (8-467 ) 
Precision Lathes. South Bend Lathe Works. 
(8-483) 

Grinding With Oil. D. A. Stuart Oil Co., 
Itd. (8-523) 
Bend Saws. Tannewitz Works. (8-679) 


Drill Press Turret Head. Universal Engi- 
neering Co. (8-697) 


ROLLING 
Mold Lubricant. Glyco Products Co., Inc. 
(8-503) 
Conical Mills. Hardinge Co. (8-144) 
Mixers, Agitators, Etc. H. K. Porter Co., 
Inc. of Pittsburgh, Pa. (8-542) 


RIVETING AND FASTENING 


Screw Thread System. Aircraft Screw Prod- 
ucts, Inc. The ‘‘Aero-Thread” screw thread 
system, used in highly-stressed threaded 
assemblies of light metal and steel, is de- 
stibed in a 4-page, illustrated bulletin, No. 
- Dimensions and specifications are 


included (8-699) 
Locking System. Bardwell & McAlister, Inc. 
(8-653) 


Blind Rivets. Cherry Rivet Co. (8-683) 
Post-War Uses of Explosive Rivets. E. I. 
lu Pont de Nemours & Co., Inc., Electro- 
chemicals Dept. (8-588) 
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Nasls, Rivets and Screws. John Hassall, Inc. 

(8-438) 

Double Seaming Machine. Ross Machine 

orks. (8-693) 
Adhesive Cement. U. S. Plywood Corp. 

(8-681) 
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CLEANING 
Portable Dipping Tanks. Aeroil Products 
Co. (9-366) 
Cleaning Machines. Alvey-Ferguson Co. 
(9-317) 


Blast Cleaning Equipment. American Foun- 
dry Equipment Co. (9-522) 

pinskedias for Metals. Enthone Co. 
(9-259) 


Metal Core Brush. Fuller Brush Co., Indus- 
trial Div. (9-463 ) 
Metal Cleaner. E. A. Gerlach Co. (9-542) 
Degreasing Bath Control. Industrial Instru- 
ments, Inc. (9-436) 
Metal Cleaning. Kelite Products, Inc. 
(9-531) 
Metal Cleaners, Etc. Kiem Chemical Works. 
(9-539) 
Electrolytic Cleaner. W. D. MacDermid 
Chemical Co. (9-524) 
Electro-Cleaning. Macdermid, Inc. (9-543) 
Metal Cleaning. Magnus Chemical Co 


(9-282) 
Electric Washers. Modern Maid Co., Inc. 
(9-544) 
Cleaning of Die Castings. Oakite Products, 
Inc. (9-488) 
Metal Cleaning. Optimus Detergents Co. 
(9-533) 
Blast Cleaning Equipment. Pangborn Corp. 
(9-526) 
Silicate Cleaners. Philadelphia Quartz Co. 
(9-369) 
Concentrated Industrial Cleaners. Pennsyl- 
vania Salt Mfg. Co. (9-46) 
Surface Peening. W. W. Sly Mfg. Co. 
(9-422) 
Abrasive Cleaning. Vapor Blast Mfg. Co. 
(9-166) 
Metal Degreasing Cleaner. Wolfe-Kote Co. 
(9-453) 


CHEMICAL TREATMENTS 


Rust Preventives. Nox-Rust Corp. A com- 
pact use chart presents a complete list 
of U. S. Government Specifications for 
rust preventives, and Nox-Rust matching 


numbers. Some of the most used rust 

preventives are described in detail, also. 

(9-561) 

Oxide Coating on Metals. Alrose Chemical 

Co. (9-167) 
Cooling Equipment. General Electric Co. 

(9-456) 

Finish for Steel. Heatbath Corp. (9-243) 


Rust Prevention. E. F. Houghton & Co. 
(9-510) 
Rust Preventive. Johnston & Jennings Co., 


Rusta Restor Div. (9-548) 
Penetrating Salt Baths. Mitchell-Bradford 
Chemical Co. (9-454) 

Protective Coating. Geo. R. Mowat Co. 
(9-514) 


Protecting Paint Finishes. Neilson Chemical 
Co. of Canada. (9-532) 
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Corrosion-Resistant Finish. Rheem Re- 
search Products, Inc. (9-556) 

Blackening Stainless Steels. Rustless Iron & 
Steel Corp. (9-546) 

Rust Inbibstor. Special Chemicals Corp. 


(9-547 ) 

ELECTROPLATING 
Rectifiers. Hanson-Van Winkle-Munning 
Co (9-226) 


Corrosion-Resistant Metal Coating. Standard 
Steel Spring Co., Corronizing Div. 
(9-469) 
Copper Plating. United Chromium, Inc. 
(9-301) 


NON-METALLIC AND ORGANIC 
COATINGS 


Corrosion-Resistant Coating. Cordo Chemi- 
cal Corp. (9-401) 
Insulating Varnish. Dow Corning Corp. 


(9-523) 

Near Infra-Red Process. Fostoria Pressed 
Steel Corp. (9-466) 
Plastic Coatings, Etc. Heresite & Chemical 
Co. (9-440) 
Paints. S. C. Johnson & Son, Inc. (9-270) 
Porcelain Enameling Process. Porcelain 
Enameling Institute. (9-527 


’ Protective Coatings. Quigley Co., Inc. 


(9-481) 
Electrostatic Painting Process. Harper J 
Ransburg Co (9-545) 


Rust Arresters. Smith Oil & Refining Co., 
Industrial Oils Div. (9-377) 
Spray Finish Machines. Spray Engineering 


Co. (9-182) 
Metallic Paint. Wilbur & Williams Co. 
(9-529) 


PICKLING 


Pickle Polish Process. American Chemical 
Paint Co. This 3-page Technical Service 
Data Sheet, No. P-100-10, presents com- 
plete data on the ACP pickle polish process 
for obtaining a lustrous finish on stainless 
steel. (9-558) 


Welded Equipment for Pickling, Annealing, 
Etc. Youngstown Welding & Engineering 
Co. This 16-page bulletin describes and 
illustrates welded Monel and Inconel bas- 
kets, crates, chains, hooks and accessories 
for pickling, annealing and heat treating. 


(9-560) 


Corrosion Resistant Ceramics. Atlas Mineral 
Products Co. (9-72) 
Plastic Chemical Equipment. Haveg Corp. 


(9-435) 
Chemicals in Metal Industry. Monsanto 
Chemical Co., Merrimac Div. (9-193) 


POLISHING 


Grinding Wheel Selector. Cleveland Quar- 
ries Co., Sterling Grinding Wheel Div. 
(9-358) 
Coated Abrasives. Clover Mfg. Co. (9-550) 
Compress Polishing Wheels. Divine v4 
9 


ers Co. ( 0) 
Polishing and Buffine Booklet. Lea Mfg. 
Co. (9-147) 
Polishing Dust Collector. Leiman Bros., 


Inc. (9-554) 
Deburring and Finishing Metal Parts. Stur- 
gis Products Co. (9-487) 


PROTECTIVE PACKING 


Plastic Coating. Better Finishes & Coat- 
ings, Inc. This 16-page bulletin profusely 
illustrates and describes “Liquid Envelope,” 
a tough, impervious, peelable plastic film 
for the packaging or protection of mate- 
rials or equipment in transit or in storage. 


(9-559) 


Case Liners. C. T. C. Industries, Inc. 
(9-557) 
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Testing © Quality Control 











CONTROL INSTRUMENTS 


Thermoswitches. Fenwal, Inc. This pocket- 
size, 8-page folder describes and illustrates 
a variety of thermoswitches for heat or cold 
control, and includes specifications. 
(10-673) 
Armored Rotameters. Fischer & Porter Co. 
A complete line of armored rotameters for 
flow rate measurement and control is pre- 
sented in a 12-page illustrated bulletin, 
No. 43-E. Specifications are included. 
(10-674) 
Regulators. Hagan Corp. The operation 
and characteristics of Type SO regulators 
for controlling suction, pressure or flow in 
any gas or air flow system are described 


in an illustrated bulletin, No. 1145. 
(10-675) 
Ratio Control. Askania Regulator Co. 
(10-586) 
Micro Pressure Switches. Barber-Colman 
Co. (10-418) 
Electric-Type Controllers. Bristol Co. 
(10-665) 
Hot Blast Control. Brown Instrument Co. 
(10-421) 
Operation-Time Recorders. Foxboro Co. 
(10-321) 


Control Instruments. Hays Corp. (10-656) 
Pyrometers. Illinois Testing Laboratories, 
Inc. (10-483 ) 
Pyrometers. Leeds & Northrup Co. 
(10-540) 
Electrical Indicating Instruments. Marian 
Electrical Instrument Co. (10-669 ) 
Temperature Control. Wheelco Instruments 
Co. (10-490) 


HARDNESS TESTING 


Equipment for Hardness Testing. Clark 
Instrument, Inc. (10-229) 
Measuring Furnace Gases. Permutit Co. 
(10-195) 
Hardness Testers. Riehle Testing Machine 
Div., Am. Machine & Metals, Inc. 


(10-407 ) 
Hardness Testers. Wilson Mechanical In- 
strument Co. (10-599) 


INSPECTION DEVICES 


Magnifiers. George Scherr Co., Inc. This 
4-page bulletin describes and illustrates a 
variety of Magni-Ray models for magni- 
fying work in every industry. Prices are 


included. (10-676) 
Test and Dial Indicators. B. C. Ames Co. 
(10-573) 


Strain Gages. Baldwin Locomotive Works, 
Baldwin-Southwark Div. (10-643) 
Surface Analyzer. Brush Development Co. 


(10-653) 
Precision Instruments and Methods. Con- 
tinental Machines, Inc. (10-667 ) 
Precision Scales. Detecto Scales, Inc. 
(10-513) 
Identification of Steel. Dravo Corp. 
(10-271) 


Electronic Metal Identifier. Allen B. Du- 
Mont Laboratories, Inc. (10-479) 
Snap Gages. Federal Products Corp. 


(10-645 ) 
Optical Contour Comparator. Fish-Schur- 
man Corp. (10-628) 
Speed Measurement. General Radio Co. 
(10-563) 
Magnaflux Inspection. Magnaflux Corp. 
(10-248) 
Magnetic Analysis Comparator. Magnetic 
Analysis Corp. (10-544) 
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Profilometers. Physicists Research Co. 


(10-480) 
Illuminated Magnifiers. E. W. Pike & Co. 

(10-345 ) 
Testing Methods. Triplett & Barton, Inc. 

(10-615) 


MECHANICAL TESTING 


Dynamometers. W. C. Dillon & Co., Inc. 
Complete data on the traction-type dy- 
namometer, and its many applications, are 
presented in a profusely illustrated, 20-page 
bulletin. Prices are included. (10-672) 


Strain Gages. Baldwin-Southwark Div. 


(10-341) 

Electronic High-Magnification Recorder. 
Tinius Olsen Testing Machine Co. 

(10-344) 

Abrasion-Resistance Testing. Taber Instru- 

ment Co. (10-650) 


METALLOGRAPHIC EQUIPMENT 
Optical Instruments. Bausch & Lomb Op- 


tical Co. (10-357) 
Metallurgical Testing Apparatus. Buehler, 
Ltd. (10-80) 
RADIOGRAPHY 
X-Ray Films. Ansco. (10-315) 
X-Ray and Radium Protection. Bar-Ray 
Products. (10-626) 


Industrial Radiography with Radium. Cana- 
dian Radium & Uranium Corp. 


(10-261) 
Industrial X-Ray Units. General Electric 
X-Ray Corp. (10-324) 
X-Ray Equipment. North American Philips 
Co., Inc. (10-617) 
X-Ray Equipment. Picker X-Ray Corp. 
(10-503) 
SPECTROGRAPHY 
Universal Spectrophotometers. Wilkens- 
Anderson Co. (10-180) 


LABORATORY AIDS 
Buffer Tablets. Burrell Technical Supply Co. 


(10-627) 

Testing Equipment. Gamma Instrument Co. 
(10-646) 

Temperature Control Cabinets. Precision 
Scientific (10-661) 
Potentiometers. Rubicon Co. (10-662) 








Equipment and Machinery, 
General 








Engineering Literature and Products. Allis- 
Chalmers Mfg. Co. A comprehensive direc- 
tory of products and engineering literature 
describing the lines of equipment this com- 
pany furnishes to nearly every industry is 
presented in a 32-page bulletin, No. B6057. 

(11-357) 


Industrial Electronics. General Electric Co. 
The numerous applications of industrial 
electronic equipment are attractively por- 
trayed in a profusely illustrated, 96-page 
catalog. (11-358) 


Electric Marker. Ideal Commutator Dresser 
Co. A new electric marker with 30% more 
power in the cutting stroke, available with 
diamond or alloy paint, is described and 
illustrated in a single sheet. (11-359) 
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Vibration Control. Korfund Co, The 
fects of vibration on plants, equipmen » 
personnel, and methods of controllj 


vibration are discussed in a 12- 
trated bulletin, No. SP-650. 


Page, 

(1139 
Portable Conveyor. Lamson Corp, 
4-page bulletin describes and illustra 
lightweight portable gravity conveyor 
either inside or outside work. Specificas. 
are included. (113 


High Vacuum Pumps. F. J. Stokes 
chine Co. Bulletin No. 463, four p 
describes and illustrates a variety of Mic 
vac high vacuum pumps, either air 
water cooled, and includes typical 
cations, specifications and dimensions. 
(11-36 
Colloidal Graphite. Acheson Colloids 


11-108) 
Dust Control. American Air Fae 


Inc. (1 
Dry Chemical Fire Extinguishers, ¢ 
Chemical Co. (11310 
Mounted Wheels for Portable Tools, Gy 
cago Wheel & Mfg. Co. (11 
Ventilating Fans. De Bothezat Ventiles: 
Equipment Div., Am. Machine & 

Inc. (11 
Magnetic Separators. Dings Magnetic Sel 
arator Co. (11-232 
Dust Collector. Dust Filter Co. (11-34 
Linograph Transfer Paper. Eastman Kode 

(11-293) 


Co. 
Turbine Pumps. Fairbanks, Morse & Co, 
(11.346) 


Refrigeration and Air Conditioning Equi 
ment. General Electric Co. (11-243) 
Hydraulic Cylinder Calculator. Hanna hy 
feates Works. (11-354) 
Oil Filters. Hilliard Corp. (11-292) 
Hydraulic Equipment. Hydraulic Mathis. 


ery, Inc. (11-201) 
Compressors and Blowers. Ingersoll Rant 
Co. (11-315) 
Fire Extinguishers. Walter Kidde & C. 
(11-235) 
Open Steel Grating. Wm.:F. Klemp S 
(11-268) 
Hydraulic High-Lift Truck. Lyon-Raymon 
Corp. (11-279) 
Heat Exchangers. Niagara Blower Co. 
(11-227) 
Dust Preventives. Parsons Engineering 
Corp. (11-233) 
Dust and Fume Control. Peters-Dalton, In. 
(11-242) 


Underground Pipe Conduits. H. W. Porter 
& Co., Inc, (11-351) 

Lubrication of Anti-Friction Bearings, Re 
liance Electric & Engineering Co. 


(11-356) 
Dust and Fume Collector. Claude B. Schnei- 
ble Co. (11-342) 


Lubrication for Steam Turbines. Sinclait 
Refining Co., Inc. (11-197) 
Specialized Lubricants. Tide Water Aso 
ciated Oil Co. (11-352) 
Dust Collector. U. S. Hoffman Machinery 
Corp., Filtration Div. (11-210) 
Injection Molding Machines. Watson-Stil: 
man Co. (11-240) 
Centrifugal Pumps. Worthington Pump & 
Machinery Corp. (11-55) 








Engineering Services 








Metal Treating. Wesley Steel Treating ©. 
A very attractive, 18-page bulletin 
trates in color the facilities of this 
treating company. (13) 
Process and Product Development. Sao 

Tour & Co., Inc. (13-1) 
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Molybdenum in steel combines full 
hardening with freedom from temper 


brittleness to produce optimum 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


low temperature impact strength. 





MOLYBDIC OXIDE, BRIQUETTED OR CANNED: 
FERROMOLYBDENUMe“CALCIUM MOLYBDATP 
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Designed to fulfill the requirements of a 
wide variety of applications, a new ‘‘three- 
way” bench type universal laboratory fur- 
nace is now available from Surface Com- 
bustion Corp., Toledo 1, Ohio. Controlled 
operation over a wide range of temperatures 
is possible. 

It combines three different types of fur- 
maces in one casing: A direct-fired oven 
unit from 300 to 2400 F; for direct heating, 





a muffle can be placed on the hearth; if an 
atmosphere is desired, a diamond block can 
be used in the muffle. A removable plug 
built into the arch of the furnace provides 
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Three-Way Bench Laboratory Furnace 


a means of inserting a pot. 

The furnace is ideal for small shops of 
laboratories where a wide variety of heat 
treatments in relatively small quantities of 
small parts must be performed. Annealing, 
carburizing, hardening, cyaniding and tem- 
pering, with or without a furnace atmos- 
phere, can be handled by the one furnace. 
It functions as a direct-fired oven, indirect 
heated muffle, gaseous atmosphere, salt or 
lead bath type, and may also be used for 
melting soft and light metals, such as tin, 
lead, aluminum, magnesium, etc. 

The furnace is equipped with three atmos- 
phere-type gas burners, each of which can 
be independently controlled. The burners 
are arranged under the hearth to provide 
uniform and rapid heating throughout the 
heating chamber. A gas pressure regulator 
assures uniform control of burner operation. 
Fuel under low pressure is sufficient for 
burner operation, such as manufactured or 
natural gas at 3 to 6 in. water pressure, or 
butane or propane at 9 to 11 in. pressure. 

To assure economical application where 
all the features of the unit are not desired, 
the muffle and certain other equipment are 
offered as accessories. Temperature ihdica- 
tors are also in this category, and are avail- 
able if desired. 

Dimensions are: Hearth width and 
length, 6 by 12 in.; door width and height, 
54 by 4% in.; overall dimensions, width 


19 in., length 21% in., height 29 in: 
Two hours are needed to heat from cold tc 
2400 F. Maximum gas demand is 90,000 
B.t.u. per hr. 

In the accompanying photograph are the’ 
furnace and following accessories: A, muffle:} 
B, protective atmosphere equipment; C | 
plug and D, pot. 



































@ A new heavy coated hard surfacing elec 
trode that welds like mild steel and “wear: 
like a diamond” has been developed by the 
Hobart Brothers Co., Troy, Ohio. Desig 
nated as “Tufanhard,” it is made in three 
grades, “600,” “400,” and “250,” corre 
sponding with the Brinell hardness of de 
posited metal. Producing a hard alloy weld 
it has all of the ease and smoothness o 
operation of a heavy coated mild steel rod) 
It can be used in all positions with no more 
skill than is required by the so-called “cold’} 
rod. The welds can be made continuously 
with overlapping beads without the necessi 
of removing the slag, and the low spatte)| 
loss and smoothness of bead requires onl 
a small amount of grinding in finishing 
The deposit can be heated and drawn to an 
temper within the range of the type ro 
used. It operates on either a.c. or dcl 
straight polarity being recommended witl} 
d.c. machines. i 
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Were the way 
Lo froduce 
POWDERED 
METAL 


THE HARDINGE CONICAL MILL 
WITH 
REVERSED-CURRENT 
AIR CLASSIFIER 



















1—Material accurately fed to mill by constant weight feeder. 

2—Finished material immediately removed from mill. 

3—Separation as fine as 99.9% minus 325 mesh without mechanical rotors. 
4—Oversize returned to mill without elevator. 

5—Product discharged at any desired elevation—no elevator required. 


6—Fan returns clean air to mill. 
7—Small amount of air and vapor vented, HARDINGE: 


maximum capacity. 








8—"'Electric Ear guaranteed to maintain 
YORK, PENNA——Main Office & Works 


NEW YORK—122 E. 42nd st CHICAGO—205 W. Wacker Drive 
SAN FRANCISCO—601 Howard St. TOHONTO—200 Bay ot 






































Emergency Electronic Alarm 


A new safety emergency alarm feature 
that protects process equipment and mate. 
rials has been added by the Brown Instry. 
ment Co., 4431 Wayne Ave., Philadelphia 
44, to its line of electronic air-operated 
controllers. Known as the Brown Electronik 


| contact controller, it provides safety alarm 





principles that operate automatically. It also 


| provides on-off control in addition to air 





control to actuate motorized valves, solenoid 
valves, contactor panels, signal lights, etc. 

As shown in the accompanying picture 
of the Electronik .and the contact controller, 
Contacts (A) and (B) are made or broken 
by the action of cam (C) and roller (D), 
and the spring loaded lever to which it 
is attached. The control point is set by 
loosening the knurled knob (E) and rotat- 
ing cam (C), so that its notch corresponds 
to the position of the temperature pen that 
has been previously moved to the desired 
point. 

The pen position sounds the emergency 
alarm. A red pointer on the scale, not 
shown in the picture, indicates the tempera- 
ture setting of the contact controller. 

The new equipment can be used in steel, 
petroleum, chemical, plastics and over 60 
other major and related processing indus- 
tries. 


Three-Purpose Welding Electrode 


A new combination type welding elec- 


| trode, Airco No. 315, for producing hori- 


zontal fillet welds with flat or slightly con- 
cave profiles and concave fillets in the flat 
position, with deep fillet and deep groove, 
has been announced by Air Reduction, 60 
E. 42nd St., New York 17. 

Usual applications include pressure vessels 


| and their connections, heavy machine weld- 
| ments, structural assemblies such as trusses, 


built-up girders and connections, and all 
heavy steel assemblies where high weld 
quality is important. 

(Continued on page 882) 
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These easy-to-clean stainless steel dyeing machines illustrate but one\ 
of many applications for lustrous Republic ENDURO in the textil 
industries. Others include: dry cans, tables, valves, reels, b 
forms and bleaching equipment. 


in many ways: 





eo 
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Lustrous, bright, sanitary appearance—plus factor of Republic 
ENDURO Stainless Steel—pays prompt dividends in improved 

employee relations. 
ENDURO is clean—and remarkably easy to clean. It makes work 
loyee ; easier. Employees take pride in keeping it spotless. They find new 
Im roved Employ incentive in the bright, cheerful atmosphere created by gleaming 
Relations ENDURO equipment. And its smooth, shiny surface never wears 
out because ENDURO is solid stainless steel all the way through. 
There are many other reasons, too, why it will pay you to specify 
ENDURO Stainless Steel. See your equipment manufacturer or 

write directly to: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES: CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


¥ 
® c “yy 


ENDURO STAINLESS STEEL 


Rex. U. S. Vat. OF 


Other Republic Products include Carbon and Al 
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LAST YEAR MORE AIRLINE PASSENGERS IN THE 
UNITED STATES FLEW ON SINCLAIR PENNSY1. 
VANIA MOTOR OI/L THAN ON ANY OTHER OIL... 
SINCLAIR AVIATION GASOLINE WILL AID FLYING 
ON NATIONAL AND INTERNATIONAL ROUTES. 


- nec Atin HinannmanincenrtansodieapatitiiiliManninsessbbnsstibe abba 
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FOR BETTER LUBRICATION OF MACHINING EQUIP- 
oe MENT, SINCLAIR PRODUCES A WIDE RANGE OF 
' *_ | SINCLAIR TANK TRUCKS OPERATE OUT OF 2000 is MANY T BULK PLANTS SPECIALIZED HYDRAULIC, SPINDLE, VE AND 





| WHICH SERVICE INDUSTRIAL PLANTS, AS WELL AS MANY THOUSANDS OF GENERAL PURPOSE OILS... ALSO A DIVERSIFIED 
| SINCLAIR DEALER STATIONS, WITH PETROLEUM PRODUCTS. LINE OF CUTTING OILS ADAPTED TO EVERY MA- 
; CHINING PROBLEM. 


AY Va IS EQUIPPED T0 SERVE YOU BETTER! 


OR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. ¥. 
, 880 METALS AND ALLOYS 
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WE asked a large number of manufacturers to list, 
in order of importance, the features they desire 
most in a fluid-cleaning device. 

Here’s what the men in charge of production con- 
sidered most important: 


1, Efficiency 

2. Simplicity and compactness 
3. Service from supplier 

4. Ease of maintenance 

5. Capacity 

6. Continuous operation 

7. Maintenance cost 


Now consider the Cuno Auto-Klean. (1) It’s efficient 
—positively stops all solids larger than minimum 
size specified. (2) It’s simple and compact—actually 
smaller in size than other filters handling the same 
volume at equal porosity. (3) There are 21 sales 
tigineering organizations throughout the country to 
provide service. (4) It’s easy to maintain—s clean- 
able just by turning a handle, or by motor—nothing 
toreplace or remove for cleaning. (5) Flow capaci- 
tiesrange from a fraction of a gallon to thousands of 
gallons per minute. (6) Production is never delayed 
—the filter is continuously cleanable without inter- 
fering with flow. (7) Maintenance cost is low be- 
cause the all-metal filter element will last as long as 
the equipment on which it is installed. 

Cuno Auto-Klean—an all-metal, non-collapsible 
filter—is being used successfully on a variety of ap- 
plications ... from high-pressure to gravity-feed 
systems .. . from straining river water to filtering 
heaviest fuel oil. 


You'll find filter selection information and specifi- 
tations on the Cuno Auto-Klean in SWEET’S—or 
Write us for Mechanical and Process Industries 
Catalog, Cuno Engineering Corporation, 459 South 
Vine Street, Meriden, Connecticut. 
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Airco No. 315 electrode is reco 
by its steady, forceful spray type are, 
thick porous slag. which completely 

the weld deposit under practical] 
V “by 7) condition, is readily removed. The 4 
may be used with conventional tech 
employing normal currents, under 
f conditions medium penetration iso} 
i} | . Deeper penetration is secured, ~ 
when the deep fillet technique is 
the high currents recommended 
procedure. 
5 The new electrode can be used 
a job that calls for a 6020 or 6030 e 
= and may be applied with either a.c. 
straight or reverse polarity. 














This new Kennametal Lathe File retains 











i all the time-and cost-saving characteris- @ Because of its flak-penetration resi 
tics of previous designs—cuts steel up Reynolds Metals Co.’s high strength alumi. 
to 62 Rockwell C hardness; does out- | num alloy, R301, is now being used e. 


standing job on cast iron and non-fer- tensively as armor protection on B-29 super. 
rous materials; permits filing operations fortresses. Besides its strength, a feature jg , 
atcarbide tool tirning speeds; produces | that it is more easily fabricated than alloy 


superior finish. formerly used in the construction of the 
i hn ; huge bombers. R301 has a tensile strength 
And now, in addition, it provides of 64,000 p.s.i. 
ian these new features—Jonger filing sur- | 
face; quick, easy blade replacement; f 


greater handling convenience. 


The filing surface comprises two . 
4" long Kennametal blanks which have Box- Type Electric Heat Treater 
i cylindrical nuts brazed to them, and are An electric heat treater, for Processes 
‘| attached to the aluminum alloy handle to 2000 F, is announced by the Mabr Mfg. 
by screws. After long service (up to 200 Co., division of Diamond Iron Works, 1701 
times that obtained from steel files) the N. Second St., Minneapolis 11. Built in 


various standard overall sizes up to 54 in 
by 102 in. by 88 in., the unit will harden 
The handle grip has a thumb rest carbon and alloy steels to 1850 F, temper 


blanks can be readily replaced. 





= and knuckle guard. An extension of the heat treated parts, anneal, normalize or pre- 
| handle beyond the filing surface provides heat high-speed steels. It is also offered a 
a secure finger hold. A hole in this ex- an ideal furnace for experimental and de 





velopment work, and is available with o 
5 without protective atmosphere. 
m9 Heating elements are made of 80 Ni, 


tension permits the file to be hung up. 








On the first production run, a Kenna- 20% Cr, with a watt density not to excel 

oS metal Lathe File usually saves its cost ; : : 
features _ SEE. Cader annette? # 10 w. per sq. in., and are easily removabk 
Pennell = demonstrate to you an astonishingly 


REPLACEABLE BLANKS _ _ low filing cost-per-piece. is F 


Kennametal blanks are : = 
attached by Phillips q z 


head screws. Twotypes = = 

are available: fine (30 E = 
teeth per inch); and : = 
| coarse (20 teeth per ; : 


inch). 


LIGHT WEIGHT =e 
Weighs less than one 


. | pound. Can be han- , 
dled with ease, and /* ‘ | 
used for long periods = \ 


$ of time with minimum 
! | expenditure of energy. 














































ie HAND-FITTING GRIP SPECIFICATIONS AND PRICES 
, COMPLETE FILE i FILE BLANK—2 REQUIRED 
Handle i fortabl PRICE TEETH. PRICE . 

} code. rod tinal. ead : GAT. No. I “Fic car. me NCH EACH for replacement. The terminals have three 

4 | : vides secure grip. Op- F-453 30 $7.50 times the cross sectional area of the resist0t, 
| posite end of file pro- F-45* $18.50 | F-452 20 7.50 and are securely clamped to solderless oom 

mi —— -_ nectors with a ventilated housing at @ 

If, ‘ |* Furnished with blanks having 30 teeth/inch unless otherwise specified. back. 

_ (More News on page 886) 
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1919 


Butt welding steel couplings for oil 
casing, a method developed by A. O. 
Smith that utilized SMITHway pat- 
ented paper-coated electrodes and pro- 
duced welds with tensile strengths at a 
new high of approximately 60,000 p.s.i. 


































X-ray quality welding of high-tensile, alloy 
steel torpedo air flasks, with special electrodes 
developed by A. O. Smith—an achievement 
that produces welds with tensile strengths in 
excess of 130,000 p.s.i. after heat treatment. 


The Proof Is in Production 
The mastery of preparation and welding 
techniques that made A. O. Smith devel- 
opments as revolutionary in 1919 as they 
are in 1945 is born of welding research 
that never ends... research that goes on 
in A. O. Smith laboratories and produc- 
tion research in A. O. Smith plants as well. 


Every day more than 320,000 SMITHway electrodes are A Complete Line 
used on every type of product—large and small complexand soon SMITHway 
simple, mild steel, high-tensile, and stainless. A. C. Welders 


For detailed specifications of SMITHway Certified Elec- Ready for delivery 
soon, the expanded 


trodes and their application to specific welding jobs, send __|jine of A. C. Welders 
for the SMITHway Welding Guide. includes three new 
omen. 150-, 
. ’ : . 200-, 250-am- 
Mild Steel... High Tensile... Stainless Steel asi eagutia aad 
dition to the 300-, 
WELDING ELECTRODES 400-, and 500-am- 
pere heavy-duty 
made by welders... for welders models. Write for 
— — complete specifica- 

tions and prices. 





SMITHway 
Certified 

WELDING 

ELECTRODES 
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Here’s something that should please the 





boss, the stockholders, the foreman, and 
---the MAN THAT DOES THE WORK 

















With increasing uses being found for stainless-clad steel, 
the development by Granite City Steel Company of 
SUPERBOND, the stainless-clad steel that can is more 
easily formed, punched, beaded and fabricated on your 
present equipment designed for mild steel, is of great 
value to you. 


In Addition—Through complete essary | control of 
your order, Granite City Steel Company helps hold re- 
jects to an absolute minimum. First, tests are run to find 
the perfect clad and composition to suit your use, thus 
assuring you of resp! in the original cost by giving 
you the exact stainless-clad to fit your job. 


The laboratory control continues through- 
out production and into your fabrication 
process, adding value to the product by 
giving it greater lasting quality and service. 


The Bond That Guarantees Your Product—Long 
after your product has been made and sold, SUPER- 
BOND continues to give it that extra—hidden value. For 
every sheet of SUPERBOND Stainless-Clad has a perma- 
nent bond between the stainless steel and the mild that 
permits no separation of clad. 


Send for this 
BOOK OE viscn coo. 


tains complete information 
and technical data on SUPER- 
BOND Stainless-Clad Steel. 


Granite City Steel Company 
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Granite City, Illinois , 


RANIT 
Chicago * Cleveland * Denver * Houston + Indianapolis + Kansas City + Los Angeles —h6re@ 
Lovisville * Memphis * Milwaukee * Minneapolis * Moline * New York + St. Louis y 


WOT ROLLED SHEETS © COLD ROLLED SWEETS © STRIPLATES © STAINLESS-CLAD © TIN PLATE © TERWE PLATE © ELECTRICAL SHEETS © TIN MILL PRODUCTS + PORCELAIN ENAMEL ; 
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hstead, you place your 

tust in the 25 years of 
aperience and know-how 

that Aluminum Refiners 
bring to the refining of Alu- 
nioum Alloy Ingot. 

You place your reliance on the very 
htestin refining equipment and scientific 
lboratory controls. On what sounder 
basis could you do business? 

To secure Aluminum Alloy Ingot that 
meets your specifications, and on which BOHN ALUMINUM & BRASS CORPORATION = Detroit 26, Michigan 
you can rely—send your next order to General Offices. Lafayette Baila | 


Aluminum Refiners. 
| 





fy , if 
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HOFFMAN GIVES YOU THESE OUTSTANDING BENEFITS 
Coolant control by Hoffman Filtration increases production. 
enhances precision finish, reduces rejects — and lengthens 
life of machines, cutting tools and grinding wheels. Filtration 
also reduces maintenance, and permits longer cycles of 
operation. 


WE BUILD EQUIPMENT FOR EVERY FILTRATION NEED 


Hoffman offers the flotation process, filter-cid and non-filter 
aid equipment for soluble oil, and pressure filters, for straight 
oil coolants. Some models are self-cleaning; others offer 
automatic sludge removal. Hoffman refrigeration units aid in 
maintaining tolerances. 


WE PROVIDE COMPLETE ENGINEERING SERVICE 


Expert Hoffman filtration engineers are available to help you 
determine sizes, capacities, filtering area required. flow rates, 
desirability of refrigeration, etc. If necessary, we design spe- 
cial models. We offer a planning and layout service for 
centralized systems. 


MAC HIN 
U.S. HOFFMAN (3: 
7 2 223 Lamson St., Syracuse 


COOLANT FILTERS FILTRATION ENGINEERING SERVICE 























Electropolishing of 
Stainless Steels Demonstrator 


In a move to assist fabricators of stainles 
steels to prepare for production of civilian 
goods, the Rustless Iron & Steel Corp., 340 
E. Chase St., Baltimore 13, has announced 
it is making available at once, gratis, electro. 
polishing demonstration units using th 
Rustless patented process. The purpose. js 





to assist interested fabricators to evaluate a 
practical and praven electropolishing process 
in their own plants. 

Rustless engineers will direct installation 
of the models and assist in the initial use of 
the citric-sulphuric process, which in five 
years has demonstrated its value as a pro- 
duction tool, particularly applicable to the 
finishing of complex formed and welded 
wire products and other small items diff- 
cult to finish mechanically. 

The units will be distributed to interested 
manufacturers of stainless steel articles after 
samples of the individual items have been 
treated at the Rustless plant in Baltimore, 
and it is determined that it is practical to 
electropolish them. 

The demonstration unit is a lead-lined 
tank of treated wood with inside dimensions 
6 by 18 by 12 in. It has two cathode bars 
and one anode bar, and the item to be elec- 
tropolished is attached to the anode bar. 
Included are a relay for temperature contro! 
of the bath, a temperature regulator, an 
ammeter, and a heater. 

Components of the solution, which is re- 
stricted to the electropolishing of stainless 
steels, are 15 to 20% sulphuric acid, 55 to 
60% citric acid, and 20 to 30% water. 
About 5.83 gal. of solution are used in the 
model units. 


@ For protecting steel and galvanized wite, 
Nox-Rust No. 66 has been brought out by 
Nox-Rust Corp., 2455 S. Halsted St., Chi- 
cago 8. An invisible coating keeps wire 
and sheet metal as bright as new. 


Salt Furnace for 
Quenching and Austempering 


A new, high production speed salt bath 
furnace for production quenching, especially 
suited for austempering high carbon and 
other steels, is added to its line of electric 
salt bath furnaces by Upton Electric Furnace 
Div., 7450 Melville Ave., Detroit. The new 
quench furnace is for a capacity of 1,000 
lb. of work per hr. at 700 F. The rapidity 


(Continued on page 890) 
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ARISTOLOY 


STEELS 


Up to and including final 

shipping inspection... 

ARISTOLOY Steels undergo a series 

of thorough inspections. Expert 
chemists, metallurgists and inspectors are 
constantly on the alert to detect even the 
slightest imperfections. Thus, when you 
receive ARISTOLOY Steel you know it is 


the finest obtainable. 


ARISTOLOY Cold Finished Steels are 
produced as required by any combination 
of the following operations: controlled 
atmosphere annealing, pickling, drawing, 


ih i, | = _ wf i 
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straightening, machine turning and cen- 
terless grinding. They are available in 
practically all types of analyses in three 
different finishes: cold drawn, turned, and 
ground. Bars may be rough turned, smooth 
turned, or turned and polished. 


Your Copperweld representative will 
gladly explain how it would be to your 
advantage to make Copperweld your 
source of supply for all electric furnace 
alloy steels. 


mi on 7 


STANDARD STRUCTURAL ALLOY STEELS « MAGNAFLUX-AIRCRAFT QUALITY STEELS + BEARING QUALITY STEELS 
CARBON TOOL STEELS » ALLOY TOOL STEELS » STAINLESS STEELS + NITRALLOY STEELS + SPECIALTY STEELS 


COPPERWELD STEEL COMPANY ° WARREN, OHIO 
ARISTOLOY STEEL INTERNATIONAL COMPANY * EXPORT DIVISION 815 FIFTEENTH STREET, N. W., WASHINGTON, D.C. 
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(This is the second of three advertisements regarding permanent magnetic materials) 


ALNICO ALLOYS (Grades I-IV) 


The precipitation-hardening alloys known as 
Alnico are composed of aluminum, nickel and 
iron, with the addition of cobalt and copper 
in some grades. Composition is varied to 
adapt the material to a wide range of require- 
ments. All grades of Alnico have compara- 
tively high coercive force, moderate residual 
induction (except Alnico V, which is high in 
both) and high available energy. 

The Alnicos are hard, brittle, coarse- 
grained, non-forgeable and non-machinable. 
They are cast from coreless induction fur- 
naces in sizes ranging from 1/10 ounce in 
weight to 110 pounds. Sintered Alnico is a 
mixture of powders of the constituent metals 
molded to desired shapes under extreme pres- 
sure. It is less brittle than the cast type, 
fine-grained, and can be produced in weights 
between 1/150 ounce and 3 pounds. 


THE INDIANA STEEL 


6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS 


Close control of all steps of production is 
essential for obtaining the highest magnetic 
efficiency in the Alnico alloys; they must be 
poured over a narrow range of temperature, 
heated to just under their melting point for a 
measured period of time, cooled at a con- 
trolled rate and annealed at precisely 
controlled temperatures. 

Better permanent magnet materials make 
possible improved operating results in many 
devices. Many products now using perma- 
nent magnets of less efficient materials should 
be re-designed to capitalize the latest devel- 
opments. Consult our engineers on your 
problems in product design to get the best 
solution to your permanent magnet require- 
ments. Write for technical handbook: 
*“Permanent Magnet Manual.” 


PRODUCTS COMPANY « «+ 


Copr. 1945, The Indiana Stee! Products Co, 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
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IMPROVING INDUCTION HEATING 
vi" HIGH POWER CONCENTRATIONS 


More Uniform Case-Hardening, Less Distortion, High Heating Efficiency, 
and High Production Rates Can Be Obtained By Careful Application 


BASIC CHARACTERISTICS: Induction heating 

with electronic power makes possible con- 
trolled heating at rates that greatly exceed 
those obtainable any other way—and at 
high efficiency. The work piece can be 
made to absorb efficiently as much as 5000 
B.T.U.’s per square inch of area, per min- 
ute. This rate is 17 times the top figure for 
heat-transfer systems. 


High-frequency electrical power is de- 
livered to the work piece by efficient elec- 
tromagnetic induction (transformer ac- 
tion) where it is converted into heat. The 
induced high-frequency currents are con- 
centrated at the surface or skin, tapering 
off sharply towards the center. This con- 
centration (called “skin effect”) varies 
directly with frequency. But it also be- 
comes much less pronounced when the 
steel gets hot. Nevertheless, if the fre- 
quency is 500 kc, 86% of the power con- 
version in a piece of hot steel will occur in 
a layer 35 mils thick. 


Thus, the transformer action enables 
efficient transfer of electrical power into 
a work piece; and the skin effect efficiently 
concentrates the conversion where it is 
most useful. 


EFFECT OF POWER CONCENTRATION Heat 


flow in steel is remarkably rapid. Thus, 
although very little current flows in the 
core, it will get hot because of heat flow 
from the outer skin. If the input rate is 
low, the heat will move inward almost as 
fast as it is generated. If the skin only is 
to be hardened, this interior heat serves no 
useful purpose. Instead, it represents 
wasted power, increases distortion and 
adds to the problem of quenching. Thus, 
the heating must be at a rate that mini- 
mizes the effect of heat flow. 


The power concentration is a function 
of the applicator coil design, as well as 







RCA 
ELECTRONIC 
HEAT 


RADIO CORPORATION 
OF AMERICA 
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the power delivered by the high-frequency 
generator. A one-turn coil of relatively 
small tubing enables maximum concen- 
tration of whatever power is available. Use 
of progressive heating (scanning) makes 
practical the use of a much smaller gen- 
erator than is required when the entire 
surface area is heated simultaneously. 


If the power concentration is high, the 
cool interior mass can quench the hot 
layer as effectively as a liquid spray or 
bath. This method, known as self-quench- 
ing, produces hard and uniform thin 
cases. Furthermore, it minimizes distor- 
tion and scaling and results in more de- 


BUY 
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FOR COMPLETE ARTICLE SEND THIS NOW 


RCA, Electron Apparatus Section, Box 70-202, Camden, N. J. 
Please send me free a complete reprint of Wesley M. Roberds’ 
article on Obtaining High Power Concentrations In Induction 
Heating. Also information on RCA Electronic Generators. 
































sirable gradation from hardened to un- 
treated zones. 


EFFECT OF FREQUENCY: although the skin 
effect is a variable that depends upon fre- 
quency, one must not conclude that there 
is an ideal frequency for a given depth of 
case. 


The previous section showed why effi- 
cient case-hardening requires that the 
heat-input rate be high enough to domi- 
nate the heat-flow effects. This supports 
the conclusion that the heat input rate is 
at least as important as frequency in de- 
termining heating depths. Also, it can be 
proved that, for a specified power input, 
the voltage across the applicator coil in- 
creases with frequency. Obviously, the 
higher frequency therefore incurs greater 
danger of flashover between coil and work. 


Because of these factors, the common 
practice is to choose a frequency in the 
general range of 300 to 500 ke and vary 
the power concentration and heating time 
to control heating depth. Only in the 
case of very thin sections is a higher fre- 
quency fully justified. 


SUMMARY Of ADVANTAGES: Use of high- 
power concentrations for case-hardening 
has been found to provide uniform thin 
cases with greater freedom from distortion 
and scaling. Its more efficient use of heat 
results in lower production costs, and 
higher production rates. 


FREE BULLETIN: Copies of “The Use ol 
Radio Frequencies to Obtain High Power 
Concentrations for Industrial-Heating 
Applications,” by Wesley M. Roberds, of 
the RCA Victor Engineering Department 
are available at no cost. Send the coupon 
for your copy. The information in this 
advertisement is a condensation of this 
technical article. 


Inquiries about RCA electronic genera- 
tors for induction or dielectric heating 
should be addressed to Radio Corporatior 
of America, Electronic Apparatus Section 
Box 70-202, Camden, N. J. 





Company___ 


eee 








This 
LIGHTWEIGHT INSULATING BRICK 


does **T)ouble Duty’’ 


in Furnace Walls 























































CONVENIENT 13%2 x 9" SIZE— EASY TO HANDLE 
REDUCES WALL JOINTS 65% 


Protects furnace steelwork and plating from ex- 
cessive heat with a strong resilient cushion which 


absorbs expansion stresses. 


KEEPS HEAT INSIDE FURNACE WALLS 


Excellent insulation — a 4!/2 inch thickness being 
equivalent in heat flow resistance to more than 
29 inches of fire brick. 

4 Find out how quickly THERM-O-FLAKE Brick 
will pay back theip.cost in reduced furnace heat 
losses. For specific data, indicate type of furnace 


and approx. operating temperatures in writing to: 


ThermOflake prick 


FOR HOT FACE TEMPERATURES UP TO 2000° F. 





Clay Products 
( ompany 


LIET, ILLINOIS 








of quenching is due to the step-back design 
and the method of adding balancing heat. 

The step-back construction gives sufficient 
surface area to radiate and thus dissipate 
heat at a rate in excess of that brought into 
the furnace by heated work that is to be 
quenched. Electrodes at the bottom of the 
furnace supply exactly the right amount of 
heat to balance and thereby keep the tem- 
perature of the salt in the furnace uniform 
throughout. Since the electrodes are at the 
bottom, circulation of heated salt is natural 
and normal, and insures uniformity of 
temperature to produce uniformly treated 
work, 

Temperatures are held to +5 F with 
selection of various operating temperatures 
easily varied. A variation in the speed is 
also available by adjustment of the variable 
speed transmission, which drives the two 
worms that carry the work through the bath. 


@ Plastic pipe seals and thread protectors 
in countersunk pattern are announced by 
American Molded Products Co., 1644 N. 
Honore St., Chicago 22. Plastic takes accu- 
rate and durable threading, is non-corrosive, 
dielectric, and excludes moisture, oil, dirt, 
grit, etc. 


Set for Dressing Abrasive Wheels 


A new dressing tool, the Super-Cut circle 
set, has just been introduced by the engi- 
neering designers and makers, Industrial 
Abrasives, Inc., 3724 W. 38th St., Chicago 
32. The new set is especially designed for 
a sturdy, efficient, economical abrasive 
wheel dresser that is built for rugged service 
on jobs where fast dressing and long tool 
life are expected. 

The tool consists of three parts, the circle 
set insert, impregnated with diamonds, 
lg-in. deep and 14-in. wide, the holder and 
one set screw. It contains over 5 carats of 
specially selected diamonds, uniformly dis- 
tributed in the insert; in case of accident or 
abuse, only part of the tool is damaged or 
destroyed instead of an expensive single 
point diamond. 

All diamonds are completely imbedded 
and solidly locked in a special matrix, which 
holds them firmly until completely used up. 
As the top layer of diamonds wears down, 
other diamonds are uncovered and come 
into the cutting position so that, at all times, 
several diamond points are simultaneously 
in contact with the grinding wheel. 

The set is used either horizontally or 
vertically against the abrasive wheel. As a 
flat spot is worn on the diamond insert, the 
set screw is released, the insert rotated and 
the dressing action repeated. This rotation 
is continued until all the diamonds are 
consumed. 

This tool is recommended for all grades 
and sizes of abrasive wheels, such as tool 
room wheel dressing, snagging wheels, 
cylindrical, centerless and other grinding 
wheel operations where tolerances are not 
too close and finish standards not too critical, 
as well as on some form dressing. 

(More News on page 894) 
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WHEN 
STEEL CASTINGS 
GET THE BENDS 








This Lake Erie hydraulic straight- 
ening press, built for the Pratt and 
Letchworth Co., Buffalo, is used for 
straightening castings. Designed by 
experts and produced by experienced 
craftsmen, this press has push-button 
control with adjustable pressure and 
is designed to do a specific job. It 
has many outstanding construction 
and operating features including sim- 
plicity of design, eliminating many 
mechanical parts subject to wear: 
variable stroke—length of stroke be- 
ing adjustable to suit work; variable 
pressures—easily and accurately 


SEPTEMBER, 1945 


HISTORIES 


PROVING THE POWER 


LAKE ERIE | 


ERG\"¢ CRENC Cope 
GUFFALO NY EGA 


varied to suit every condition; can- 
not be overloaded by extra thickness 
of stock, and other features all re- 
sulting in low operating and main- 
tenance costs, 

Lake Erie Hydraulic Presses are 
built in a wide variety of standard 
sizes and capacities. If we do not 
have a pH or press to suit your 
needs, specify your requirements 
and we will build it. 

“The Power of the Press” as applied 
to Lake Erie Hydraulic Presses. 
means that you can do it better. 
quicker and more economically. 


OF THE PRESS 


Write for Bulletin 144—Column Type 
Presses... Bulletin 244—Side Housing 
Type Presses... Bulletin 444— Bending. 
Straightening and Forcing Presses. 


LAKE ERIE. 


ENGINEERING CORP. 
BUFFALO, NY. US.A. 





512 Woodward Ave., Buffalo 17, N. Y. 


OFFICES IN PRINCIPAL CITIES...UNITED STATES 
AND FOREIGN COUNTRIES 
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R-Metals 


(THERMOSTATIC BIMETALS) 


They make possible a single circuit breaker design 
for various current capacities. 


PROPERTIES AND CHARACTERISTICS—WILCO R-Thermo- 
metals—graduated in electrical resistivity from R-24, 24 
ohms, to R-530, 530 ohms (sq. mil-ft.), are extensively used 
as automatic trip elements in circuit breakers of motors, 
generators, transformers and many other industrial devices. 
Whether on overload the Thermometal is heated directly by 
the current flowing through it, indirectly by a resistor wound 
around it, or in response to ambient temperature, the result 
is prompt, safe automatic action in tripping the latch, break- 
ing the circuit, and giving the current limitation desired. 


CONSULT OUR ENGINEERING DEPARTMENT— Write our 
Engineering Department for help in developing the proper 
application of WILCO materials to your products. 


SEND FOR WILCO BLUE BOOK—The Blue Book contains 
charts, formulae, and full descriptions of all WILCO 
R-Metals and other WILCO products. Send for FREE 
copy today. 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 

Silver RINGS— 

Platinum For rotating controls 

i SILVER CLAD STEEL 

Alloys JACKETED WIRE— 

Sintered Powder Metal Silver on Steel, Copper, 
Invar or other combinations 

THERMOSTATIC BIMETAL— requested. 

High and Low Temperature ROLLED GOLD PLATE 

with new high temperature 

deflection rates. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago + Detroit + Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
* ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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THIS PICKLING TANK WAS 
BUILT TO LAST... 


IVE YEARS AGO this tank began taking the 

terrific punishment of continuous pickling 

at 210°F. A recent thorough inspection showed 

no evidence of attack on the Asplit Cement 

e sERVICE that bonds the bricks. It has actually resisted 

§ Y s A & acid and abrasion better than the bricks 


themselves. 


7 OF ATTACK Minimum construction costs are possible 


C h h th f hin Asplit joints, y 
yo EVIDEN retin Taping on yay mee 


and corrosive vapors. 


Our long experience with corrosion problems qualifies us 
to offer our recommendations in a wide variety of construc- 


PECIAL CHEMICAL IVISION P 
wee S cane Se ROOUETS tions. Write to us about your problem—no obligation. 


Acid, Alkali, and Solvent proof cements « Lead Fluoborate 
Concentrates « Fluoboric acid « Acid, Alkali, and Solvent 
Emulsion Type Cleaners « Paint Strippers « Pickling Agents. 


SPEC'AL CHEMICALS DIVISION 


PENNSYLVANIA SALT MANUFACTURING COMPANY 


Special Chemicals Division Dept. MA, 1000 Widener Building, Philadelphio 7, Pa. 


) E N N $ Y L Vv A N I A $ A L T Ee Pennsalt Asplit Cement 


MAN UFA/C TURING C OFYM PAN Y 


a NAME 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA TITLE 
COMPANY 


ADDRESS 
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A Division of Armour and Company 
120 BROADWAY, NEW YORK 5, NEW YORK 
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amour’s PURE AMMONIA 





Ween yon Heed te... 
Whacwe yor need tt. (HOTT 


Armour knows what it takes for your heat treating... knows that 
when you need ammonia you need it in a hurry! ‘That’s why your 
orders are shipped promptly. What’s more, 65 conveniently-located 
stock points mean prompt delivery. Many customers receive their 
shipments of Armour’s Anhydrous Ammonia within 24 hours. 

Armour’s Anhydrous Ammonia is pure and dry with a Dew 
Point of —60°F. It’s widely used in Nitriding, Dry Cyaniding, 
Dissociation and other applications. Orders can be filled in either 
bottle or tube type cylinders. 

There’s no sacrifice in quality with this superior service. Armour 
tests every cylinder for purity. 

So remember: prompt delivery, product dependability and tech- 
nical advice are as near as your sees Call Armour today. 


ARMOUR AMMONIA WORKS 


“Headquarters for Ammonia Service” 








1355 WEST 31st STREET, CHICAGO 9, ILLINOIS 
Or your nearest Armour branch 








@ An instrument that takes a hardness 
test where the material is, rather than pk. 
ing the material to a testing machine, jg 
announced by Steel City Testing Laboratory 
8843 Livernois, Detroit 4. It is called, 
portable hardness testing hammer, type p 
Repeated tests can be made without re. 
adjusting the hammer and with unskilled 
labor. It is only necessary to see whethe 
the diameter of the impression made by the 
machine corresponds with the compression 
diameter on the specimen of standard of 
desired hardness. 





News of Engineers 


Gerald Edmunds, research metallurgist 
with New Jersey Zinc Co. at Palmerton, Pa, 
has joined the metallurgical staff of Amer. 
ican Brake Shoe Co. 





Robert L. Klein has become development 
engineer with Massachusetts. Pressed Pow- 
dered Metals Corp., Worcester, Mass. He 
was formerly employed as a research fellow 
at the powder metallurgy laboratory, Stevens 
Institute of Technology, Hoboken, N. J. 





Gilbert Soler, superintendent, quality con- 
trol departments, Steel & Tube Div., Timken 
Roller Bearing Co., has been named assis- 
tant general superintendent of the division. 
He started with the company in 1931 asa 
refractories engineer. In 1940 he received 
a degree from Ohio State University in 
metallurgical engineering. A holder of sev- 
eral patents he has written 18 papers on 
steel processing, refractories and allied sub- 
jects. He belongs to several technical 
societies. 





Fred A. Emm has been made superin- 
tendent of the plant of the Rustless Iron 
and Steel Corp. at Baltimore, having been 
superintendent of the wire mill since he 
joined Rustless in 1935. Previous connec- 
tions have been with the Crucible Steel Co., 
Mond Nickel Co. and International Nickel 
Co. Much of his experience has been with 
manufacture and processing of special alloy 
and stainless steel wire, bar and tubes. 





A. R. Zapp has been made carbide prod- 
ucts manager of Firth-Sterling Steel Co. 
While with the Union Wire Die Co., first 
U. S. concern to manufacture carbide dies, 
he participated in the evolution and de- 
velopment of sintered carbide dies from the 
start. He is author of numerous articles 
on carbide dies. He was prominent in 
development of special dies for brass and 
steel cartridge case manufacturing. He was 
appointed manager of Firth-Sterling’s Firth- 
aloy division in 1932. 

The Carpenter Steel Co. has appointed 
Berton H. DeLong and Paul B. Greenawald 
directors and vice presidents. Mr. DeLong 
will continue to supervise research and de- 
velopment work and Mr. Greenawald will 

(Continued on page 898) 
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Photo shows paint treated with 
Paint-Gon reaw) to be hosed off 





Turco Chemists Present Paint-Gon 
with 3 Outstanding Advantages 


1, REGARDLESS OF THE MATERIAL UNDER THE FINISH— 
new Turco Paint-Gon is safe and non-corrosive 
to all widely used metals and wood; will not 
attack aluminum, magnesium, steel, cadmium, 
iron, zinc, or galvanizing; nor will it warp or 
raise the grain of wood. 


2. REGARDLESS OF THE TYPE OF FINISH—New Turco 
Paint-Gon is effective on all kinds of coating— 
paint, enamel, baked enamel, varnish, lacquer, 
automotive synthetic enamel, baked varnish, 
air dry synthetic enamel, and even such stub- 
born finishes as baked urea alkyd and through 
the action of the stripper alone without scrap- 
ing, scrubbing or brushing. 


3. REGARDLESS OF THE CONDITION OF THE FINISH— 
new Turco Paint-Gon swiftly removes un- 
wanted finishes, regardless of their condition, 


A product of Surface Chemistry 


WA-—Wetting Action 
EA—Emulsifying Action 
SV—Saponifying Value 
SA—Solvent Action 
CA—Colloidal Activity 
WC-—Water Conditioning 
BI—Buffer Index 
PH—Energy of Alkalinity 
TA—Total Alkalinity 


RE—Research and Experience, 
the combining factor that puts 
all the above elements into 
balance and to work on your 
specific problem. 





© 1944 TURCO PRODUCTS, INC 


Surface Chemistry is the scien- 
tific balance and application 
of these cleaning factors to a 
specific problem, 


regardless of the number of coats, whether the 
finish is baked on by blistering desert sun, or 
cracked, or pitted. 

Paint-Gon is swift in its action, removing 
coatings in five to twenty minutes so that it 
may be flushed away, leaving no gummy ad- 
hesive residue or film. 

Paint-Gon may be applied by brushing, 
scrubbing or spraying; spreads easily and uni- 
formly; clings well to vertical surfaces. It is 
non-inflammable (and does not require use of 
inflammable, volatile solvents ), is water remov- 
able, exceptionally free-rinsing. Product itself 
is stable, non-separating, has no tendency to 
congeal, causes no trouble in shipping, storing, 
or handling. 

Phone your nearest Turco field representa- 
tive, or write Turco today. Dept. MA-9. 
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INDUSTRIAL CLEANING COMPOUNDS 
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Turco Propucrs INc. Main Office & Factory: 6135 S. Central Ave., Los Angeles 1. Offices & Factories: 125 W. 46th St., Chicago 9; 1606 Henderson St., 
Houston 1, Texas. Offices and Warehouses: 415 Greenwich St., New York City 13, Atlanta, Seattle, San Francisco, Kansas City, Denver, and all principal cities, 
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POMET POWDER METALLURGY 


POMET’S READY FOR RECONVERSION 


the volume production of parts. 


Throughout the war Pomet has been solving the tough- 
est types of technical problems for some of America’s 
largest manufacturers. Pomet engineers and produc- 
tion men have been bringing powder metallurgy up 
. to new highs in precision, volume and quality. 


Now manufacturers who need complicated small parts 
for peacetime products will find a whole new field of 
possibilities in Pomet Powder Metallurgy. Our im- 
| proved wartime techniques offer new economies in 


CLOSE TOLERANCES 
WITHOUT MACHINING 


HIGH DENSITY 


Special characteristics such as density, wear resistance, 
ductility, and hardness can be supplied to order. Com- 
plicated parts can be pressed to close tolerances with 
little or no subsequent machining. 


If you need large quantities of small parts in iron, 
steel, brass, bronze and other metals, it will pay you 
to see what Pomet can do. We shall be pleased to 
quote on blueprints and specifications. 


DUCTILITY OR HARDNESS 
COMBINED MATERIALS 
WEAR RESISTANCE 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 


| 30-46 Greenpoint Avenue 


Long Island City 1, N.Y. 
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Many industries have lor scorehet yore fre 
ing metal—one which combines companion properties 
of high yield strength, resistance to shock and yet re- 
quires no heat treatment. Frontier “40-E” provides this 
free machining property. With it, lapping and close 
tolerance machining operations are possible. The tear- 
ing effect of cutting tools is absent, providing smooth 
finished surface. It can be readily reamed or tapped. 
Machine speeds, on sand castings, have been increased 
as much as 20%. Here’s an important “40-E” plus value. 
ENGINEERING DATA ON REQUEST 

_<—<s> The Frontier Alloy Data Book brings perti- 
nent engineering and metallurgical facts on 
the physical properties of “40-E”. In writing 
for your free copy, please state company 


name, your title, and address. 


Licensing franchises now available in certain 
areas to meet the increasing demand for 
Frontier “40-E” Alloy. Details on request. 
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Specifications — Army-Navy Aeronautical Spec. AN-A-17; U.S. Navy Bureau of 
Ships Spec. 46A-1 (INT), Class 1; A. S. T. M. Spec. B26-42T, Alloy ZG-41, S.A.E. 310. 


INEABI 





Shock Resistance—Tests have proved its 
exceptional ability to withstand explosive 
shock and standard impact shock. 


Corrosion Resistance—Excellent, not only 
in standard corrosion tests but also under 
stress. 


High Yield Strength—A dominant factor 
where distortion or misalignment of parts 
would make the assembly inoperable. 


Machineability—Far superior to the usual 
sand cast aluminum alloys and machined 
parts have a high lustre. 


Pressure Tightness—The fine grain of the 
alloy enables it to withstand high pressures. 


No Heat Treatment—Physical properties 
are obtained by natural aging at room 
temperatures. 


Typical Physical Properties — tensile strength, 35,000 
psi.; yield strength, 25,000 psi.; elongation, 5% in 2”. 


FRONTIER BRONZE CORPORATION 


* 4874 PACKARD ROAD * 
NIAGARA FALLS, NEW YORK 
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These new Electro High-Speed Grinding 
Wheels afford faster cutting without 
troublesome heat development whether 
the grind is for snagging or for fine 


finishing. 


We believe that war demands made it 
possible for ELECTRO to show cooler 
cutting at higher speeds, and present 
high state of perfection will be the basis 
for further gains. All we ask is oppor- 
tunity to prove the cooler cutting at 


higher speeds of our wheels. 


Will you wire us?—or phone 
us at Buffalo, WAshington 5259? 


C 


344 DELAWARE AVENUE 


REFRACTORIES & ALLOYS CORPORATION 


Manufacturers of Crucibles e Refractories © Stoppers ® Alloys @ Grinding Wheels 


Established 1919 


BUFFALO 2, NEW YORK 
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THE LAKESIDE STEEL 


118 Lakeside Avenue 








LAKESIDE‘’S 

NEW HEAT TREATING 
FURNACE 

1S BEST FOR YOUR WORK! 


IMPROVEMENT CO 





be in full charge of mill production. De. 
Long has been chief metallurgist singe 
1916, while Greenawald has been metal. 
lurgical engineer for 21 years. 





Van H. Leichliter has become general 
superintendent of South Works, Worcester, 
Mass., American Steel & Wire Co., suc. 
ceeding George A. Gleason who becomes 
manager of operations in the Worcester dis. 
trict. Harvey R. Rice succeeds Mr. Leich. 
liter, with Wade B. Houck succeeding Mr, 
Rice. At Cleveland Charles B. Hull has 
been made chief draftsman and Walter L 
Longnecker is division metallurgist of hot . 
mills. 





Victor V. Nordlung has been made assis- 
tant plant industrial engineer at the sheet 
and tin mill, Carnegie-Illinois Steel Corp,, 
at Gary, Ind. He had formerly been assis. 
tant to the plant industrial engineer in 
charge of planning. 





William W. Austin, Jr., recently in 
charge of physical and chemical testing lab- 
oratories for Consolidated Vultee Aircraft 
Corp., Nashville, has become research met- 
allurgist with Southern Research Institute, 
Birmingham. 





Henry A. Mullen, formerly welding su- 
pervisor at the Willow Run plant, Ford 
Motor Co., has joined the sales department 
of Ampco Metal, Inc., Milwaukee 4. He 
will work from the Detroit office as resis- 
tance welding consultant, having been long 
in that field. 





Dr. Edgar Pitzer, formerly head of the 
inorganic research group, has been made 
director of research, Foote Mineral Co, 
Philadelphia. W. F. Luckenbach, Jr., for- 
merly director of research, becomes develop- 
ment engineer, being an expert on unusual 
compounds of lithium, strontium and zir- 
conium. Donald B. Alnutt, expert on zit- 
conium, has become assistant director of 
research. 





Richard O. Loengard has been named 
president of United Chromium, Inc., with 
Theodore G. Coyle and Hugh D. McLeese 
made vice presidents. All three, well known 
in the electroplating and metal finishing 
field, have been with the company since its 
inception. Mr. Coyle continues as technical 
director; Mr. McLeese as general sales 
manager. 





Richard W. Berg has been made district 
engineer, Pittsburgh, of Torrington Co., 
Bantam Bearings Div. From 1942-44 he 
was a melter of electric arc furnace steels 
with Mesta Machine Works; previously, he 
was roller and industrial engineer, Irwin 
Works, Carnegie-Illinois Steel Co. 





B. W. Bittner, at one time in charge of 
furnace design and construction for the 
Crucible Steel Co. of America at Syracuse, 
N. Y., and more recently assistant managetf, 
engineering department, General Alloys Co., 
will now serve with L. J. Edwards, field 
manager out of Boston, who also has been 
promoted. Mr. Bittner becomes New Eng- 
land district manager. 


(Continued on page 902) 
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Looming on the horizon—the largest die forging 
press in the world, now in process of installation at 
Wyman-Gordon. When this press is completed at 
the end of this year, magnesium and high strength 
aluminum alloy forgings larger than any yet made 
will be available. This press will be operated by 
Wyman-Gordon Products Corporation, a wholly 
owned subsidiary of Wyman-Gordon Company for 
the account of Reconstruction Finance Corporation 


WYMAN 


21, BG 
EB, type 





which owns the press, and will be available to air- 
craft manufacturers in particular and to industry 
generally for experimentation in and for the devel- 
opment and production of light metal forgings. 
This means to our aircraft industry reduced weight 
which, in turn, means increased pay-load and 
greater performance for American planes . . . 
And for industry in general—complete range of 
magnesium and aluminum forgings. 


GORDON 


PRODUCTS CORPORATION 


WORCESTER, MASSACHUSETTS, U.S. A. 
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THE STRENGTH FOR GIANT TASKS 
—IS FOUND IN VANADIUM STEELS 


Strength—without excess weight—the greater 
strength that permits weight and material savings 
in modern designs, the greater strength that in- 
sures an extra margin of safety and longer service 
life... you’ll find it in vanadium steels. 


Like the giant casting shown above—a water 
nozzle weighing approximately 17 tons—which 
easily met not only hydrostatic pressure tests of 
3000 lbs. per square inch but thorough magna- 
flux inspection as well. 


The Carbon-Vanadium Steel used in this casting 
developed the following physical properties, 
typical of the advantages these cast steels offer: 


Elastic Limit p.s.i. 61,650 60,800 
Tensile Strength p.s.i. 87,150 83,900 
Elongation % 26.5 27.7 
Reduction of Area ° 49.2 50.7 


The background of experience of our metallurgical 
engineers is at your service in any application 


po? 


where “alloy steels can do the job better! 


FERRO ALLOYS 
AND METALS 


MAKERS OF 


All government restrictions on Vanadium shipments have been 
lifted. Adequate stocks on hand assure immediate shipment and 
quick delivery of Ferro Vanadium and other Vanadium products. 


VANADIUM CORPORATION OF AMERICA 


420 LEXINGTON AVENUE, NEW YORK 17,N.Y.* DETROIT-CHICAGO-CLEVELAND-PITTI SBURGH 














I. efficiency of your plant cannot be judged by how little com- 
pressed air it uses each shift. What really counts is how much it uses, 
because every cubic foot of compressed air, properly applied, will 
increase your output and lower your costs. You need enough to do 
the jobs that can be done only by compressed air, and to do all of the 
other jobs that can be done better, faster, and cheaper by compressed 
air than by any other form of power. 







You can save money, too, by selecting and installing the most 
economical compressors. For air power at pressures from 80 to 110 
pounds per square inch, Ingersoll-Rand builds hundreds of types 
and sizes ranging from 1 to 15000 cubic feet per minute. These 
require from “% to 3000 horsepower, and are driven by electric- 
motor, steam-, oil- or gas-engines. 


No matter how many cubic feet you need, an Ingersoll-Rand 
Service Engineer can probably help you improve your present plant, 
and help select the best machines for any additional capacity that 
you may need. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


1.578 


COMPRESSORS AND AIR TOOLS BUILT AND APPLIED BY THE MEN WHO KNOW AIR POWER 
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BURLING 


TEMPERATURE 
LIMIT SWITCHES 





SE NO LIQUIDS . . . NO GASES 





MODEL H 


WITH MANUAL 
RESET BUTTON 


Literature 






on 
Request 


Improved High Temperature Safety 
Switch with Manual Reset Button. Available 
with switch normally closed for cutting off 
heat, stopping fan, closing valve — with 
switch normally open for lighting lamp or 
ringing bell—with single pole double throw 
switch . . breaks heating circuit while 
closing alarm circuit. 





Sturdy, foolproof | 


reset button operates from outside of case. | 
| education is proposed by Dr. Vannevar 


@ Accurate, Rugged, Dependable 
@ Corrosion and heat resisting tube 

Dial Pointer for easy setting 

Locking screw locks temperature setting 
Terminal plate has large screw terminals 
Snap-action Micro-Switch eliminates 
contact troubles 

Range 0-1400°F. Adjustable range 
200-300 ° F 

@ Dimensions—5'%s” x 1%” x 3 


” 





MODEL V-I 


For lower temperature 
range from 0-300°F. 
Available for mini- 
mum of —100° to 
maximum of 600°F. 
Usual adjustable range 
50-150°, operating dif- 





ferential may be as small as +'% or as 
large as +5°. Adjustable by screw and 
dial inside case. 
xX 4%” high) 


(Sizes 234” diameter 


MODEL D 


Adjustable range 
200-500°F. Tem- 
perature range 
0-1400°F. For use 
where temperature 
must be changed to 
suit operating conditions. Turn outside 
knob to change temperature setting. 
(Sizes 512 x 2% x 2%”). 





Instruments also Built to Specifications 





Making Precision Controls for Over 10 Years 





BURLING INSTRUMENT CO. 


Springfield Avo, at Liviugston St. 


Newark, WN, J. 
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F, F. Sylvester has been made technical 
director in charge of research and engineer- 
ing for Reeves-Ely Laboratories, Inc., New 
York, being an expert on radar. 





L. R. Burr has been made chief engineer, 
Kold-Hold Mfg. Co., Lansing, Mich., suc- 
ceeding H. W. Whitmore. Mr. Burr joined 
his present company a few months ago 
from Trane Co., LaCrosse, Wis. 





Charles H. Aldrich, technical manager, 
American Metal Co.’s refineries here and 
abroad, died July 20 after a short illness. 
He was an internationally noted metallur- 
gical engineer and built the Copper Cliff 
refinery in Ontario, Canada, and others fh 
England. 


Briefs on Associations, 
Promotions and Education 


Establishment of a National Research 
Foundation by Congress to promote a na- 
tional policy for scientific research and 


Bush, director of the Office of Scientific 
Research and Development. The report, 
submitted to the White House, is titled: 
“Science—the Endless Frontier.” 


The American Welding Society has ten- 
dered the Miller Award for outstanding 
work contributing to the art of welding 
to J. H. Deppeler, chief engineer, Metal & 
Thermit Corp., New York. Mr. Deppeler 
is one of the founders of the A.W.S. and 
was its first vice president, later becoming 
president. 


F. J. Walls, International Nickel Co., 
Detroit, is the new president of the Amer- 
ican Foundrymen’s Assn., with S. V. Wood, 
Minneapolis Electric Steel Castings Co., 
vice president. The John A. Penton gold 
medal has been presented to Clarence Edgar 
Sims, Battelle Memorial Institute, for his 
contributions to steel casting. The Joseph 
S. Seaman gold medal has been given A.F.A. 
Secretary Robert E. Kennedy for his long 
and meritorious service with A.F.A. 


The American Society of Mechanical En- 
gineers has awarded the Holley medal to 
Dr. Sanford A. Moss, consulting engineer 
with the General Electric Co.’s Lynn, Mass. 
River Works, for his outstanding work 
with aircraft superchargers. In 1938 Dr. 
Moss went into retirement at the age of 65 
but two years later voluntarily resumed his 
work as consulting engineer with G.E. 


Dan W. Moll, vice president, Hills- 
McCanna Co., has been appointed as the 
Magnesium Assn.’s representative on the 
executive committee of the American Foun- 
drymen’s Assn. 
programs dramatizing advantages of mag- 
nesium, presented before technical societies 
and commercial groups. 


(Continued on page 906) 
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Demonstrating 
BRICKSEAL 


REFRACTORY COATING 


HEATED 
TO 2250° 


Brickseal provides a crackproof, 
vitrified armor for furnace lin- 
ings. The small firebricks shown 
in the furnace were bonded and 
painted with Brickseal and heated 
to 2250°. Directly from the fur- 
nace they were plunged into cold 
water as shown below—a test for 
any material subject to expansion 
and contraction. 

Brickseal is semi-plastic when 
hot, yet hard and tough when 
cold. Brickseal is made in grades 
suitable to heats ranging from 
1400° to more than 3000°. It will 
make any furnace last longer by 
giving new life to your refrac- 
tories. Write or call local dealer 
for a demonstration. 


DOUSED IN 
COLD WATER 





BRICKSEAL 


REFRACTORY COMPANY 


5800 S. Hoover St.. Los Angeles, Cal. 
1029 Clinton $t., Hoboken, N. J. 
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4 inch=9 miles up 


Just imagine trying to measure 47,520 feet 
with a ruler only a quarter of an inch long! 
That in effect is what the diaphragm of the 
altimeter in the picture does. 


Each time the’plane climbs 20 feet, the lessen- 
ing air pressure expands the diaphragm nine 
one-hundred-thousandths of an inch—equiva- 
lent to approximately 1/13th the diameter 
of a human hair—but when the ’plane is nine 
miles high the total of the device’s expansion 
is only a fourth of an inch. 





C. G. Conn, Ltd., of Elkhart, Ind., manufac- 
turers of the altimeter, were able to reduce 
rejections of diaphragms from 30% to just 
5% when they switched to Western Super-X 
phosphor bronze. Thus, keeping ’planes fly- 
ing just where they ought to be is another of 
the many war jobs being performed efficiently 
by a Western “‘tailor-made’”’ copper-base alloy. 


You, too, might find it beneficial to investigate 
Western metals. Our mills at East Alton, IIl., 
and New Haven, Conn., deliver alloy metals 
as specified...in sheet, strip, long coils or 
stamped parts. Your inquiry will be welcomed. 


WESTERN BRASS MILLS @@gmee 


DiviSiON OF OLIN INDUSTRIES, INC. 
East Alton, Illinois 


BRASS « BRONZE « PHOSPHOR BRONZE ~ NICKEL SILVER »- COPPER 
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Experience accumulated since the first Midvaloy stainless bar was shipped 
in 1916, is used daily at Midvale in the manufacture of many varieties of 
heat and corrosion resisting stainless steel bars. All of the common types 
are made, as well as many special ones. Strictest “nth degree” laboratory 


control and the great technical skills of our expert staff keep Midvale 


quality high. Our technicians are available for consultation — and our 


modern rolling, forging and finishing facilities invite your inspection. 


THE MIDVALE COMPANY « NICETOWN ¢ PHILADELPHIA 


OFFICES: NEW YORK « CHICAGO « PITTSBURGH f. ~ 
WASHINGTON « CLEVELAND « SAN FRANCISCO yf 4 


# 
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You start with that aluminum 
slug. One wallop of the press 
and there’s the shell. Expand its 
top to a circle, cut the threads, 
and the part is ready for its cap. An Alumi- 
lite finish (process patented) adds to its 
good looks. 

With Alcoa Aluminum impact extrusions, 
you have high speed production at its best. 
Very little machining is required. Metal is 
sound and uniform, giving great depend- 
ability. Ribs, bosses and other projections 
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may be included 

A slight change in design may permit a 
part to be made as an impact extrusion. 
Production is speeded up. Costs are cut. 
Our engineers will gladly help you determine 
what products are adaptable to the process. 
AvuminuM ComMPANy OF AMERICA, 2162 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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Modern Production Welding is done on C-F 
Positioners—without crane assistance, \ ithout sling 
crews, without extra floor space for “flopping” the 
weldment around so that all sides can be welded 
“down hand’. On a C-F Positioner, the welder 
himself tilts and turns the weldment to position 
with a push button control—can tilt it up to 135° 
beyond horizontal, turn it to any angle or rotate 
it at any speed from 0 r.p.m, up. 

C-F Positioners come in capacities for all weldments 
—from small hand operated positioners to giant 
units that easily handle great weldments weighing 
up to 30,000 Ibs. (1 No. 140, C-F Positioner, 
Capacity 14000 Ibs. and 2 No. 60, 6000 Ib. 
capacity illustrated). 


Write for Catalog 


CULLEN-FRIESTEDT CO. 


1314 S. Kilbourn Avenue Chicago 23. Ill. 








SINTERING 
POWDERED 
METALS 





Temperatures up to 2750°F. Gastight construction for atmosphere control. 
Photograph shows entrance, high temperature and water cooled chambers 
with flame seal at entrance and exit for continuous operation. Various 
sizes for research and mass production. Used by America’s foremost concerns. 
Write for engineering data. 


ARPER ELECTRIC FURNACE CORP. 


1461 Buffalo Ave., Niagara Falls,N. Y.  "““3o;°"*¢ 
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A new safety code for industrial use of 
X-rays has been completed by the Wy 
Committee of the American Standards Assn 
Much of the material in the code is ney 
having grown out of the research that has 
been going on since November, 1944, 


Seventeen professional and technical s0. 
cieties of the Kansas City area have joined 
forces to establish the Technical Societies 
Council for unified action in the develop. 
ment of scientific endeavors. They will pro. . 
mote better technical libraries, encourage 
scientific courses in the schools and coop. 
erate with civic, educational and goverp. 
ment agencies in matters requiring profes. 
sional assistance. Headquarters will be at 
the Midwest Research Institute, Kansas 
City, Mo. 


At the 32nd annual conference of AES. 
a meeting of job platers was attended by 
over 75. Plans were laid for the formation 
of a national association of job platers. 
The chairman for the next meeting is R. J. 
O’Connor, Bridgeport, Conn. 


The new 1945 Packaging Catalog is of 
the press, published at 122 E. 42nd §t, 
New York 17. One section is called “Pack. 
aging for Shipment.” 


A new industrial electronics talking slide 
film training course is announced by Gen- 
eral Electric Co., for presentation in twelve 
sessions. The complete course consists of 
12 slidefilms and records, 25 sets of 12 
review booklets, one instructor’s guide and 
a carrying case, all for $100. 


House Organ Notes 


Inco, International Nickel Co., Vol. 19, 
No. 4. 


More progress in development of the 
permanent magnet has been made in the 
past decade than in the previous 300 years. 
A new alloy, “Alnico,” has provided a 
magnet that can lift 4450 times its own 
weight. It is composed of aluminum, nickel, 
cobalt and iron. Ten years ago there were 
four materials out of which permanent mag- 
nets were fashioned—now there are 15 
alloys. “Alnico V” exhibits 20 times more 
total energy than chromium steel. The Chi- 
cago police department now has an Alnico 
magnet for lifting revolvers and other 
weapons from river and lake bottoms with 
lifting capacity of 175 lb. Possibilities are 
in a coffee maker that automatically turns 
down the heat when the coffee is done; an 
electric flat iron that switches off the juice 
when the iron is out of use; a magnetic wite 
recorder that can record 66 min. of com 
tinuous speech on a spool of wire no longet 
than a doughnut. 


Aluminum News-Letter, Aluminum Co. of 
America, July, 1945. 

A “walk-in” aluminum refrigerator, where 
the housewife enters to deposit or withdraw 
chilled food, is being manufactured by the 
Beall Pipe and Tank Corp., Portland, Ore. 


(Continued on page 910) 
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Nelson Automatic 
Stud Welding saves 
time and material! 








Nelson Stud Welding saves time and material because it 
eliminates drilling holes and. tapping to secure studs. In 


less than a second studs from 3%” to 3/4,” diameter are secured. 


Automatic operation and accurate arc timing control produce 
complete fusion of the stud to metal. Operators are trained 
quickly and produce consistent results. 

Thousands of stud welders are now used by more than 750 
industrial plants and shipyards . . . because 500 to 1000 studs 
per operator can be secured per shift. 

For rapid precision production of stud welded parts single 
and multiple stud welding units are available which weld one 
or more studs of various sizes at the rate of 20 to 30 welds 
per minute. 

Write today for complete information on this time and 
material-saving equipment: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORP. 


Dept. MA, 440 Peralta Avenue 
San Leandro, California 


Eastern Representative: Camden Stud Welding Corp., 1416 South Sixth Street, Camden, N. J. 
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HOW NELSON STUDS 


ELIMINATE DRILLING 


AND TAPPING 





After layout and center- 
punching a stud is placed in 
the gun chuck. The pointed 
end is located in the 
punch mark and the trigger 
pulled. Instantly the are 
flashes and the weld is made. 
The operator loads again and 
proceeds to the next weld. 





CLL 





Complete fusion between 
Stud and metal results... 
drilling and tapping opera- 
tions have been eliminated. 









\ 
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Cover and gasket fit easi- 
ly and a neater result is 
obtained. One gun welds any 
diameter stud — a standard 
welding machine is used. 





Cutaway of typical stud 
weld. Etched with Nital 
to show penetration. 
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MODERN 


DESIGN 


Pebiic interest is in modern de- 
sign—and modern design calls for 
the modern metal, Aluminum, with 
all its advantages of light weight, 
strength, eye-appeal, easy machin- 
ing, and corrosion resistance. 
Products designed to use Alum- 
inum Alloy castings to eliminate 


weight and simplfy assembly, are 













definitely labelled as up-to-date 

. modern. 

Manufacturers are now assured 
of constant supplies of Aluminum 
Alloys ...and when they specify 
Smelters’ laboratory - controlled 
Aluminum Alloys, they are further 
assured of uniform, high quality 


metal at favorable prices. 


Heommum Researcn lnsrrrure 


111 West Washington Street, Chicago 2, Illinois 


R. Lavin & Sons, Inc. Aluminum ond 


Federated Metals Division 
American Smelting & 
Refining Company 


Chicago 23, Illinois 
The National Smeiting Co. 
New York City 5 and Branches Cleveland 5, Ohio 


Magnesium, Inc. 
Sandusky, Ohio 


The American Metal Company, Lid. 


Niagara Falls Smelting & New York City 6 


General Smelting Company Refining Corp. 
Buffalo 17, New York 


Sonken-Galamba 


Philadelphia 34, Pennsylvania 


Samuel Greenfield Co., Inc. 


Buffalo 12, New York Corporation 


William F. Jobbins, Inc. 





Kansas City 18, Kansas 


U. S. Reduction Co. 
Aurora, Illinois East Chicago, indiana 


Apex Smelting Co. 
Chicago 12, Illinois 


Berg Metals Corporation 
Los Angeles II, California 


The Cleveland Electra Metals Co. 
Cleveland 13, Ohio 
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fs advantages of McKay Stainless Welding Electrodes are now 
made available to AC equipment users by the addition of an AC 
series to the popular McKay certified and researched line. 


These new AC electrodes, conforming to A.I.S.I. specifications 
and type numbers, have a special titania coating (cream in color) 
and similar operating characteristics to their corresponding stain- 
less types for DC Reverse or DC-AC operating. Available in 25 or 
50 Ib. cartons. . 

Full information is obtainable from your nearest McKay repre- 


sentative or distributor. Your inquiries are invited. When ordering 
be sure to specify—AC Type. 


AVAILABLE IN 
THESE GRADES 


Type No. 308 





Type No. 309 





Type No. 309 Cb 





Type No- 310 





Type No. 316 





Type No. 347 





Type No. 410 





Type No. 430 





Type No. 502 


PITTSBURGH, PA. 


WELDING ELECTRODES ... COMMERCIAL CHAINS ... TIRE CHAINS 
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With 160 cu. ft. capacity, “it is large enough 
to be practical yet small enough to fit any 
home.” It is portable, since built in several 
sections. It has an aluminum outside cover 
and is completely lined with aluminum in- 
side. It is 814 ft. long, 5 ft. deep and 6 
ft. 8 in. high. 
Link-Belt News, Link-Belt Co., June-July, 
1945. 

Brazil, which has every facility for silk- 
worm culture except cool weather, is now 
employing refrigerators to speed up the 
life cycle of the silkworm from cocoon 
to butterfly, thereby producing more eggs 
and young worms and increasing silk pro- 
duction. Ten crops of cocoons may be pro- 
duced in one year by the proper application 
of cool air. The normal climate of Brazil 
is ideally suited to production of mulberry 
trees. Experiments are being conducted 
with 300,000 mulberry trees to develop the 
most satisfactory strains. 


Magnewsium, Magnesium Assn., Vol. 1, 
No. 1. 


Oh, oh—get that pun—MagNEWS- 
ium?” Off to a good start, we would say! 
Like the old gag, we hope they prove “black 
and white and re(a)d all over.” We learn 
that the Defense Plant Corp. has offered 160 
universities, having laboratories, up to 200 
lb. of pure magnesium ingot each for ex- 
periment along four lines: Corrosion, cov- 
ering or coating of paint, machinability and 
creation of new alloys. 


Trade Winds, Wright Aeronautical Corp., 
June, 1945. 


A leading article, “Custom Tailor for 
Power,” describes how—to prove what's 
on paper and to prove that Cyclone parts 
will perfectly match both engines and air- 
planes—the model shop works out the di- 
mensions in full-scale mock-ups of metal 
and wood. The shop pursues its deliberate 
work with chisel and saw, its whole struc- 
ture built on the hand craft skills of its 
cabinet and pattern makers. The shop builds 
“three-dimensional blueprints.” Wherever 
possible, parts are made of wood. Cylinder 
heads, crankcases, carburetors and even com- 
plexly bent tubing are cut from fine-grained 
lumber. The model of a forged cylinder 
head may require 30 pieces, glued and 
screwed together. One cylinder head, de- 
signed for a test fit on a “W” fin barrel, 
consumed 30 full days of one man’s effort. 
Wood has been found the most adaptable 
material for the complex shapes of engine 
parts. 


Bendix Radio Engineer, Bendix Radio Div., 
Bendix Aviation Corp. 


Signal Corps men frequently found mys- 
terious breaks in telephone lines on one of 
the Pacific islands, with stretches of wire 
missing. On an especially trying day they 
were invited to a local talent party given 
by one of the native chieftains. The food 
was plenteous, the girls were lush, if not 
beautiful, and native dancing followed the 
meal. The natives were dishing out hot 
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electronics. 












@ Hitherto the distribution of O.F.H.C. 
Copper has been restricted to cer- 
tain special end uses such as 


@ O.F.H.C. Copper and a few special 
dilute alloys thereof are now avail- 


able for most uses. 





THE AMERICAN METAL COMPANY, LTD. 


6! Broadway 
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licks on South Seas musical instruments— 
“in the groove.” The gleaming strings of 
a banjo caught an S.C. man’s attention, 
Close examination confirmed his suspicions 
anent the missing telephone wire. Instead 
of vibrating from electrical impulses it was 
vibrating out weird music under the smudgy 
thumb of a dark skinned Romeo. 


Vancoram Review, Vanadium 
America, Spring, 1945. 


Corp. of 


METALS AND ALLOys once published ap 


article entitled, ‘Human Hardware.” Add. 


to the list of hardware stainless steel threads, 
0.003 in. diam., used as sutures in surgery 
of nerves, tendons, thyroid glands and 
hernia; also in plastic surgery, as dermal 
sutures, tension sutures and in bone surgery, 
Called “Surgaloy,” the specially heat-treated 
chromium nickel alloy steel is non-absorb. 
able, pliable, has high tensile strength, little 
tendency to kink, yet ties well into knots, 
It is non-magnetic, corrosion-resistant, elec. 
tro-passive in body fluids, inert and well 
tolerated by the body tissues. In the body 
it can be exposed to diathermy or X-ray; 
it does not afford a harborage for infection, 
Its development follows six years of research 
by Davis & Geck, Inc., world’s largest man- 
ufacturer of surgical sutures. 


Ampcometal, Ampco Metal, Inc., June, 1945, 


Tools that have become mushroomed 
are dangerous. All tools should be checked 
closely for mushroomed surfaces and have 
the heads dressed before splitting takes 
place. An Ampco employee was striking 
with a hammer on an iron bar, 14 by 12 
in., both ends of which had become mush- 
roomed and split. A 4% in. jagged piece 
from the end of the bar entered his arm, 
severed a blood vessel, necessitating a 
tourniquet. It lodged near a bone. The 
piece could have entered his head or heart. 


Plants and Slants 


A new electronic sound gaging device 
that may mean employment to America’s 
otherwise unemployable blind, is announced 
by the Timken Roller Bearing Co., Canton, 
Ohio. At its first formal demonstration a 
sightless operator quickly fed the outer 
races of bearings into an outside diameter 
gage equipped with the new device. It 
consists of a cone-type speaker mounted on 
the back of the blind operator’s chair and 
connected with the electronic device. The 
operator hears three different notes from the 
loudspeaker: High note for over-size of the 
inspected part, low note for undersize and 
middle note for correct size. The three 
notes correspond to red, green and orange 
indicator lights used in the visual inspection 
device. 


Recordings of time clocks sometimes 
cause confusion in industrial plants because 
it is difficult to determine if a 7:00 punch, 
say, is morning or evening. The Heppenstall 
Co. has adopted 24 hr. time in the Pitts- 
burgh and Bridgeport plants, with Strom- 
berg clocks changed over. Day turn workers 

(Continued on page 914) 
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PHOTOS COURTESY 
CANTON DROP 
FORGE CO. 


evaluating 
THE FORGEABILITY 
OF STEELS 


A request written on 
your firm’s letterhead 
will bring a 72 page 
booklet entitled, “Eval- 
uating The Forgeability 
of Steels’. It lists the 
recommended forging 
temperature for 68 steels. 
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TIMKEN ALLOY STEELS 


A: the points where strength and uniformity are needed 
to resist shock and stress is where you will find forgings made of 
Timken Alloy Steel. 


Timken Alloy Steels have high strength to weight ratio, they are free 
of harmful external and internal defects and are made to meet your 
specifications for chemical analysis, grain size and hardenability. 


Consequently they have the proper physical and mechanical properties 
to give strength where it’s needed most. 


The uniform “forging quality” of Timken Alloy Steels is secured by 


’ being made in electric and open hearth furnaces under the most pre- 


cise control measures known to the steel industry. 


Give your forgings the sales advantages of strength and quality by 
making them of Timken Alloy Steels. 


A member of our technical organization will be glad to recommend 
the correct analysis for your particular application. Steel and Tube 
Division, The Timken Roller Bearing Company, Canton 6, Ohio. 


Ablhy firil? 
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Magne Literature on designing, machining, and 
finishing magnesium castings—on request.. ~ 


Superior engineers will be glad to cooperate with . 
you. No obligation. ; 


MAGNESIUM CASTINGS TO MEET U. S. ARMY & NAVY SPECIFICATIONS 
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UNITEMPER MILL’ 


@- Delivery Side of United Unitemper Mill 


This mill resembles somewhat in appearance a 
conventional 4-high mill. It employs in a single 
housing two pairs of processing roller and ten- 
sioning units disposed vertically with respect to 
one another and between which the strip is 
processed by stretching, the strip passing in a 
circuitous path around these units. This stretch- 
ing is accomplished by regulation of the differ- 
ential in speed between the upper and lower 
roller tension units. In the mill the strip is re- 
duced continuously in a sequence of operations 
consisting of rolling, stretching, and again roll- 
ing, the major portion of the reduction being 
accomplished by stretching and the processing 
being varied as required to secure different 
degrees of hardness. 

UNITED UNITEMPER MILL utilizes the 
principle of work-hardening or tempering by 
continuous stretching. The resultant product, uni- 
formly cold-worked throughout its entire thick- 
ness, conclusively shows superior cold-forming 
properties and meets as well, all accepted 
physical standards. 

All commercial degrees of hardness can be made 
with one pass through the UNITEMPER MILL, using 
one grade of rimming steel. Standardization of 
ingot analysis, with its attendant economies, is 
therefore possible. 


; 7 Entry Side of United Unitemper Mill 


The UNITEMPER process, which embodies 
all of the essentials of continuous stretcher level- 
ing, produces an extremely flat product. 

Very low rolling pressures, as compared 
with conventional 4-High Temper Mills, permit 
use of UNITED Alloy Iron Rolls instead of 
more expensive forged steel rolls. This, plus 
savings resulting from standardization of ingot 
enalysis, and savings due to a simpler installation, 
make the UNITEMPER process extremely at- 
tractive from a manufacturing standpoint. 

To manufacturers of tinplate, autobody sheets, 
furniture stock, stainless steel panels and other 
specialties, in anticipation of demands for hard- 
rolled steel with better cold-forming properties 
for many fabrications, the revolutionary advan- 
tages of UNITEMPER will be apparent. 

UNITED engineers will gladly furnish com- 
plete information including data based on mill 
production records. 


*Process and apparatus patents pending. 


UNITED ENGINEERING AND FOUNDRY COMPANY 


/ = COMPRESSION 


*Che World’s Largest Designers and Makers of Rolls and Rolling Mill Equipment 
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clock “In’’ at 6:30 and “Out” at 15:07, or 
thereabouts. Time cards can be filed away 
for years and still be understandable. 





The North American Philips Co., Inc., 
affiliate of the Philips Works in the Nether- 
lands, maker of electronics equipment in- 
cluding fine wires, diamond dies, etc., plans 
a post-war expansion program in the U. S. 
involving $20,000,000. Philips plants in 
Holland have been 25 to 30% damaged 
by bombing. Greater loss was through loot- 
ing by the Germans. Production there dur- 
ing the occupation dropped to 25 to 30% 
of normal. 





An extremely ambitious industrial re- 
search project is being launched by General 
Motors, consisting of a group of buildings 
on 350 acres, just outside Detroit, to be 
known as the Technical Center. The build- 
ings will be grouped around a 7-acre lake 
and will be of contemporary functional 
architecture. It will be a purely technical 
fact-finding and experimental development 
activity. Among the buildings will be those 
devoted to administration, advanced engi- 
neering, research laboratories, styling section 
and process development. 





Singmaster & Breyer, metallurgists and 
chemical engineers, 420 Lexington Ave., 
New York, have made the following junior 
partners of the firm: Byron Marquis, Gerard 
E. Sonderman, Donald G. Case and Edward 
H. Hilgeman. 


Light Metal Machinery, Inc., is a new 
firm entering the manufacture and distribu- 
tion of high production machines for fabri- 
cation of zinc, aluminum, magnesium and 
other light metal alloys, largely die casting 
machinery. The address is 607 Ariel Bldg., 
Erie, Pa. The president is Ward F. Martin, 
former president of the G. & N. Mfg. Co., 
Cleveland. 





F. L. Jacobs Co., Detroit, maker of pre- 
cision automotive parts, has acquired a 
plant at Holly, Mich., to be operated as a 
plating and machine unit of its subsidiary, 
Continental Die Casting Corp. 





The Harvill Corp., Los Angeles 43, die 
and pressure mold castings, has established 
a branch plant at Jefferson and Lawton St., 
Fall River, Mass. Comprising 9,000 sq. ft., 
it will handle all types of die casting, finish- 
ing and machining. 





Tate-Jones Co., maker of industrial fur- 
nace; and auxiliary heat treat equipment, 
located at Leetsdale, Pittsburgh 30, since 
1898, has moved its executive, engineering 
and sales offices to the Plaza Bldg., in the 
heart of downtown Pittsburgh. The plant 
will be moved from Leetsdale to Beaver 
Falls. 





Certified Metals Mfg. Co., Inc. has moved 
offices and plant to Twelfth St. and Licking 
Pike, Newport, Ky. 





The Herman Machine & Tool Co., Tall- 





madge, Ohio, has doubled its heat-treating 
capacity and expanded facilities for cg. 
burizing by 50% in its modern plant. 





A new company, the U. S. Metal Sigg 
Co., a $100,000 corporation, has bee 
formed at Atlanta, Ga. In post-war th 
company will mass produce many types of 
indoor and outdoor advertising signs and 
fixtures, including spectacular electric dis. 
plays. 





Buick Div., General Motors Corp., ap. 
nounced plans for the largest peacetime ex. 
pansion in its 40 years history. Included 
will be 1,325,000 sq. ft. of new factories 
at Flint, new engineering and research fy. 
cilities and substantially increased produc. 
tion capacity. 





The Beryllium Div., American Mining 
& Research Co., Philadelphia, has become 
a separate company, Slagle Beryllium Co, 
with George Slagle as president. 





Lester B. Knight & Associates, 120 §, 
LaSalle St., Chicago, announce a new cop. 
sulting and engineering service, specializing 
in foundry problems and dealing with plant 
surveys, modernization and mechanization 
and consultation in problems of manage. 
ment, sales and production. Mr. Knight has 
been with the foundry industry since 1925 
when he joined Abendroth Bros. Stove 
Foundry, Port Chester, N. Y. He has had 
varied experience since, part of the time 
with the Navy in foundry and forge projects. 























































WRITE FOR 
CATALOG OR 
DEMONSTRATION 


Zine or Alluminum Castings. 


15 different types and sizes—each 
equipped with proved safety features 


Every operation of Kux Hydraulic Die Casting Machines is 
automatically controlled by electrical timing devices. 
These easily adjusted timers can be put into action at 
any time during the casting cycle—they are an important 
reason why Kux Die Casting Machines have a 


world-wide reputation for being the safest machines built. 


Kux Produces the Most Complete Line of High 


Pressure Die Casting Machines Available, for 


Ku x 


MACHINE Co. 


in EO tee a 2 2 a ae a 
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3924-44 WEST HARRISON ST. + CHICAGO 24, ILLINOIS 
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Antimony-Bearing Solder 
Will any of the low t solders s 
VIVE vnet tin plentif [ i year < 
On x] nes tha ny-bearing 
low t s ¥ I ( to 
reall 1 laving voraDle itt 
substitut \ ilf pe ent ct 
i zet fl ty, higher 
st ythe good qualities 
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nd the silver-bearing ones. It may 
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No “bugs” have 
g 


so far [he | 





yr.—and with a 


Light-Metal Automobile Doors 
PRE 


in the automotive field. his 


According to one the biggest musters 
ympanies post 


war autos will go heavy for the light metals 








with alum 1 getting m tonnage-useé 
because of its generally better sui 

for stressed ym ponents He pre licted light 
metal lox rs which “ ] e easier to open 
easier on their hinges and, of course, less 


dead weight overall than steel doors 


Magnesium-Cerium Alloys 


Add to the list of post-war magnesium 
alloys that you may be studying for appli 
; 


cation-possibilities: magnesium-cerium al 








loys containi i to 6 cerium and 
Magnesiun They are excellent for ele 
vated-temperature applications, such as 


pistons, for wh h_ the Germans found 


them highly useful di 





Private Flying 


In a June “Blueprint” about post-war 





plane production, we skipped lightly over 





the private-flying potential, describing it 
simply as nknown Comes now one 


better informed than we, who predicts a 


960 





(os 
¢ * 
I 1 licensed private 
) iSé€ ma growtn 
n that Nas ne Since 1 Th Ss 
probably conservative for with 9500,0( 
ret ning war fliers aS a nucieus and Se€vV 
era ng out safe 
yw-la 2,000 or less 
the t 10 post-wat 
ears § of growth 
> iC€ 


Plastics Molding Machines for Britain 
American plastics-fabricating equipment 


/ 





anufacturers are already heavily booke 


with advance orders for molding and other 





machines for post-war delivery in England 
The chief reason—in addition to normal 
replacement and general post-war expan 
sion—is that British fabricators, dependent 
on Germany for the bu!k of their pre-war 
equipment, will buy it in the U.S.A. in- 


stead post-war 


Uses for Magnesium 

This department would not be complete 
without more predictions about light met- 
als. Magnesium spandrels in window con- 
struction in skyscrapers are forecast; electric 
fans of this material would conserve power 


1 lessen vibration. You may have heard 





of it in wheelbarrows, dishwashers, skiis, 
ofhice machines, vacuum cleaners and textile 


machinery. Though one authority has pre- 
dicted that post-war consumption for the 
first post-war year or two will be only 
one-eighth of overbuilt war capacity, an- 
other expert is sanguine over the long 


rs 


pull, predicting that in 25 yr. magnesium 


will soar ahead of aluminum in consump- 
tion, reaching 5,000,000 tons yearly. 


And For Aluminum 

As to aluminum, the army used an alu- 
minum printing press weighing 2300 lb. 
as against a conventional press, that size, 


of 6000 Ib., good in peace for export and 





lishments. A Cana 


putting aluminum jpg 





and doors of three box cars g 
xperiment, saving 3600 Ib. in weigh 
each Develope the war are 
sion resi aluminum allo 





etter than pre-war, for roofs, flash 
Aluminun 
windows fit snugly, do not warp or mst 


r 
y 
v 


IWwhOcsp rt 
wnspou s 


Vell and ec minimum Maintenance 
A liamir m herctrinn , il be h pr 
\luminum weatherstripping will be cheape 
than competing material. Other household 
gadgets will be fin-tube radiators, grilles 
hot air duct systems, laundry chutes, hard- 


ware, Venetian blinds, gas ranges, refrig 


erators 


New Stainless Steel “Sleepers” 
When travelling today, you're lucky t 


get any bed in any type of Car, Dut post-war 


railway planners are preparing for better 
times. One car manufacturer has designe 
an all-room car with 22 rooms, electrically- 


raising and lowering beds (with magnesium 


bed 


frames and foam-rubber mattresses 
and other conveniences The car 1s made 
Free subscriptions 
will not be given to those correctly guess 


' ! 
ot welded stainless steel 


ng the builder’s name 


Versatile Walls 

Apparently walls will be something other 
than merely space to hang pictures on. A 
wall paint mixed with DDT, the glamor 
insecticide, will kill that fly that awakens 
you at 5 a.m. Again, in process of develop- 
ment are hollow metal coils to be place 
in walls, floors or ceilings for radiant heat 
ing of homes. Temperature of walls is kept 
at 80 to 85 F, and the room becomes com: 
fortable though the thermometer reads onl} 
60 to 65 F. Since the human body produces 
all its own heat, artificial heating is needed 
merely to decrease the rate at which the 


body loses its heat 


AND ALLOYS 


METALS 
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by Harold A. Knight News Edito 


lotal employment after reconverst 
tures in 194 ) gain 42% over 1939 
gain 60.000.000 s0b5 O often 


... ln immediate tuture, 6 to 8 milli 


airports, roads and levees to help out. 


In unempl ovyed. 


wer 1940.... Value of manufac- 


Automobiles at top of list with 75.8% 
talked about may actually be 53,500,000. 


] ... Government to build 


... Washington perhaps tries to scare us 


on tin intimony and lead reported scarce. 


Will there be 
seriously our iron, copper, oil, 
better than predicted 
parties for uranium 
uranium 


a sharp cut in aluminum price 


... During war we used up 


inc and lead... . Iron ore resources perhaps 
Should we share secrets of the atomic bomb? ... Best 


} . } 
use Of nuclear enerey 1s as source Of beat... 


. Canada sends out 20 prospecting 


Our Bureau of Mines has quick way of identifying 


Radar beam is more powerful than standard broadcasting station. ... Returned 


radar echo 15 


only one-five-billionth as powerful as the original impulse. 


Cartoon: “Got a match, Bud?” ... Westinghouse demonstrated “three dimen- 


sional” plant model: 
atomic bomb 


Carboloy for dental drills. 


.. . Cast tron wins over 


Experts Predict Manufacturing and Employment 


Total employment after reconver- 


sion will be 24% greater than in 
1940. At least that is a result of a 
survey among 100 cities and counties 


throughout the nation made by the 
Committee for Economic Develop- 
ment. The cities represent every sec- 
tion of the 
from small towns up to Philadelphia 

A member of the marketing com- 
mittee of the same C.E.D., quoted 
above, Stanley A. Holme, Economi 
Research Div., General Electric Co., 
predicts that the value of manufac- 
tures in 1947 will be 42° 
than in 1939 


country and range in size 


preater 


based on 1939 prices 
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with manufacturing employment 13,- 
469,000 as against 10,078,000 1n 
1939—remember, this does not in- 
clude agriculture and those in service 
occupations. Mr. Holme estimates a 
total postwar employment of 53,500,- 
000 civilians. 

When listing increases in 1947 
over 1939, Mr. Holme classifies by 
Thus, he predicts that 
among non-ferrous metals and their 
products a gain of 44.2% will have 
taken place, or some higher than the 


industries. 


general increase for all industry, 
whereas iron and steel and their prod- 


ucts (except machinery ) will increase 


uction Frontiers 





but 37.3% as against 4: tor all 
industry. 

Most pronounced gains will be in 
the automobile and accessory indus 
try — 75.8%, with transportation 
equipment (except automobiles) a 
close second at 74.3%. Chemicals 
and allied products are slated to rise 
58.2%, while machinery (except 
electrical) will be upped 52.5% 
Lowest in the scale stand leather and 
its products at 22.3%. 

Mr. Holme said: “There has been 
a great deal of talk about 60,000,000 
jobs. In 1947 there should be 3,500, 
000 in the armed forces and 2,500,000 
may be ‘frictionally’ unemployed—or 
shifting from job to job. That brings 
the number of civilians needing jobs 
at any one time in 1947 down 
54,000,000—and we estimate 53 
500,000 actual jobs.” 


Let's Not Have Too Much Government 
[he manufacturer who made the 
fabulous “jeep” is one td be listened 
to. Charles F. Sorensen, president, 
Willys-Overland Motors, states that 
the master plan for the present period 
is to let the country reconvert itself 
Says he: “People on the whole are 
more efficient than arty force, and 
they want economic freedom to plan 
and do things.” Moreover, Mr. Soren 
sen points out that the war gave the 
U.S. the chance to demonstrate before 
the world the superiority of Ameri 
can products and manufactures. “The 
whole world has been sold on the 
United States”, he says. “There is no 
need for the Government to promote 


IO 











foreign commerce—that has already 
been done. The American cigarette's 
popularity has swept the earth and 
it is as good currency as coinage. Take 
the American jeep—one product 
which gained worldwide fame and 
acclaim, being a natural universal ve- 
hicle that has struck the popular de- 
mand wherever it went 

Mr. Sorenson winds up his exposi 
tion with: “Young Americans today 
are on the threshold of a greater op 
portunity than has existed for any 


preceding generation 


Though predictions fos 17 are 
optimistic on the part of the experts 
there is less optimism or more 
immediate situation. A representative 
of the Office of War Mobilization & 
Reconversion fores S millior 
nemployed within six no oths. But 
he says, the Governme Vill alleviate 


this condition somewh by the con 
struction of airports, roads and levees 
which will not compete with the prt 


vare construction industry 


Scarce and Plentiful Metals 

It is perhaps well to survey the 
post-war situation among some of the 
metals. Many close to the tin situa- 
tion believe that the Government has 
tried to throw a scare into metal users 
when they say it will be 18 months 
before tin production in the Far East 
is resumed on a large scale. Reports 
coming to our ears at mid-September 
are to the effect that tin smelters in 
Malaya and other Jap-occupied re 
gions are still intact and were not 
demolished as per German custom 
Moreover, there is considerable tin in 
pig form at the smelters, ready to be 
shipped. 

Tin mines are shallow and worked 
by hand, with but little mechanical 
labor, and production can start at 
once. The fact that a sister product, 
rubber, is already being shipped from 
the Far East augurs well for tin 

On the more pessimistic side, a 
WPB official tells us that the tin 
stock pile will be gone at the end of 
next year at the present rate of con 
sumption. Another scarce item, he 
says, is antimony, which will clear 
up as soon as we get into China. He 
says that lead is scarce, but according 
to reports reaching us the supply has 
been improving rapidly. Of course 
there will be a big drain on both anti 
mony and lead in automobile battery 
production, 

The gossip we hear on aluminum, 
which supposedly trickled down from 


) 


a high source, is that a 25 cut in 


964 


price will come soon, which should 
stimulate demand sharply and present 
real competition to other metals, such 
as copper. Producers of copper are 
worried about large supplies of prime 
and secondary metal left over from 
the war, recalling the terrific surplus 
after World War I, a surplus which 


virtually paralyzed the industry 





Share the Atomic Bomb? =| 


There is hue and cry among 


eee ; , 
many weli-inteé ntioned people 10 
share immediately with the rest 

Id + ; ns 

world the secrets Of manu 
i, ti , bomet 5 

‘ la / i? Vie 
. j 

} / reds } tlie 

ft, except pert aps that the 


r the world adapts atomu 
er fo peace, the better will 
bveftbet orld 5 standards of lit ing. 

Naturally, we will tell every 
thing to co-workers on the bomb 
Britain and Canada. But let's 
arg et see a 
ot be hasty in broadcasting the 
rectpe to the world. First, it ts 


too early to know bow the de- 
y 


teated AXi5 will réaci ft [He | 
yoke of the conquerors. We may | 
ze i WANE jist | yiore yea 
Dad res é 4 
5 [ / Ui State 
proved tlself one of the most 
avd 1deais if bu 
manity and such a country 
f/ WATE Fhe é weapons 
enforce peace. Again, even m 
an life one mist be licensed 
rry fire arm So lets not 
mldke it Loo easy Jo! the CUnMAN 


type of nation to brew up ar 


| atom bomb! 











War Played Hob With Our Resources 
Many engineers and mining experts 
are worried by the manner in which 
we have used up our natural resources 
during the war. According to Charles 
[. Lucey, Scripps-Howard staff writer, 
we used up oil from 1941 to 1945 
equivalent to one-fourth of present 
proved petroleum reserves. We shot 
way about of commercial iron 
ore reserves, while the fabulous 
Mesabi range in Minnesota may begin 
to play out in 5 to 10 yr. We used 
one-fifth of our copper, more than 
one-fourth of our lead, and nearly 


one-fourth of our zinc 


Though many pessimistic predic. 
tions have been made about our 
Mesabi iron ore for several years— 
one authority foretelling exhaustion 
by 1950—some equally well-informed 
predict the opposite. Thus, Dr. A. B 
Parsons, secretary, American Institute 
of Mining & Metallurgical Engineers, 
presents factual data to the effect that 
Mesabi will live at least 100 more 
years. He points out that war require 
ments have been abnormal, with ship 
ments’over the next decade likely t 
be only 50,000,000 tons annually 

New York, Alabama and the Far 


West will contribute increasing per 
ntages of iron ore Because of the 
Si on in Minnesota, much 
kept hidden and ur 

xplore 
Minu ence in a rich region 


would indicate that reserves far ex 
expectations. We have 
made good progress in using the 
leaner ores, 35 to 40°° Fe, and will 
tend to depend less on the 50% 
Mesabi ores. Moreover, there are 
large supplies of magnetic taconites 
which metallurgists have only recent- 
ly learned to handle. There are again 
four co five times as much taconite, 
with iron oxide in the form of non 


magnetic hematite 


Thoughts on Atomic Power 


Ic occurs to us that there ts an 
interesting contrast between the 
atomic bomb and magnesium. The 
bomb does not become explosively 
active until several pieces, all of the 
same substances, have been brought 
together into one unit, perhaps sligh:- 
ly as a jig saw puzzle is assembled 
Then it gains enough mass to perform 
the service for which it was intended 

Magnesium, on the other hand, 1s 
“safe” and stable when in the mass 
Only when it is divided into extreme- 
ly small units, such as powder, is it 
apt to enter into violent reaction in 
the form of combustion. 

“The most probable utilization of 
nuclear energy, the basis for the 
atomic bomb, is as a source of heat, 
according to engineers and research 
men of General Electric. Such heat 
in turn may produce steam or hot 
gases for conventional types of power 
generating equipment.” 

Say the G. E. men, the possibility 
of direct conversion from nucleat 
energy to electric power in usable 
form is an “extremely remote possi- 
bility.” At present, one would have 
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ro encase a nuclear power plant in 
many feet of lead or concrete, neces- 
sary where such radiation is emitted, 
which is awkward and expensive, but 


in time a practical solution may be 
found. As to expense, “the two billion 
dollar cost of the atomic bomb pro- 
gram could be reduced greatly if a 
similar project were started today, 
based on experience already gained, 


but it would still be tremendously 


costly undertaking 


The Germans were working on 


omic power and with good results 
They knew of uranium fission and 
how to get practically as well as 
we did, Dut were far from putting 
their knowledge into effect because 

the incapacitation of their industri 

plants So spoke Dr. A. Allan Bates 


laborator 


of Westinghouse research 


ies, WhO spent several weeks in Get 


many studying German technological 


methods Ten years from now a lot 


of countries will have worked out 


the secrets Of atomic powe! in thei 


own laboratories. The next war will 


be fought with weapons de veloped in 


} 


research laboratories rather than by 


great armies of men. There ts no need 
tor a peacetime conscript army, he 
said. 

Naturally, there will be a vreater 
ever to locate new 
Says the Bank ot 


Montreal in a statement which is by 


scramble than 
sources Of uranium 


no means selt-eftacing as regards our 


neighbor Canada 


now rank as one of the most poten 


northern 


must 
tially powerful nations in the world 
and one of the best equipped for such 
dvances as eventually may come from 
harnessing the newly-found power 
atomic ) to peaceful uses. The Cana 
dian Government is now arranging 
for organization of 20 prospecting 
parties to search for fresh uranium 
leposits in the Great Bear Lake area 
n which the original source is Jo 


cated.” 


Our own Bureau of Mines an- 
nounces that uranium can be detected 
readily in low grade complex ura 
num-vanadium ores by a relatively 
simple and speedy qualitative test 
leveloped and used successfully for 
over two years. The test is based on 


the fact that certain uranium salts 


fluoresce under ultra-violet light, and 
certain solutions of uranium salts also 
luoresce under proper conditions 
The new method has saved 


laboratory hours 


countless 


The ore is dissolved in a chemical 
solution in a beaker which is 


then 
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set on a flat, non-reflecting surface 
in a dark room. The ultra-violet light 
is placed on the open top of the 
beaker. Uranium shows up as a bright 
greenish-yellow _ light, 
viewed from a certain angle. 


seen when 

The method is sensitive enough to 
indicate amounts ordinarily detected 
by most precise chemical methods. [t 
is good for detection in columbium 


tantalum ores. It is ideal for testing 


ore samples prior to quantitative 
analyses, the process wastes none of 
the sample and permits prompt rejec- 
tion of samples proved to contain no 
uranium. It provides a good corro- 
borative test. Short wave ultraviolet 
light has been found better than the 
long wave. A pamphlet is available 
from the Bureau of Mines for those 


interested 
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By GILBERT 





"Got 


light there, 


Mac?" 





More About 


Last month some facts about radar 
were given in these columns. Impor- 
rance of the subject justifies further 
details, this time told by Dr. J. A 
Hutcheson, associate director of the 
Westinghouse research laboratories 

Methods of detecting the direction 
of distant and invisible targets were 
used during World War I. One meth 
od depended on the chance pick-up 
of radio signals from the target itself 

an enemy ship contacting its base 


Radar 


Another method was by giant mechan 
ical “ears” to pick up the sound of 
since this 
was limited by speed of sound, 700 
mi. per hr., the presence of a speedily 


approaching planes. But 


approaching target could not be re- 
vealed soon enough. Radar waves, of 
course, travel at the speed of light, 
or 186,000 mi. per sec, 

In 1932 Dr. Ilia E. Mouromtseff 
designed the electronic tube which 
was present in the sets that detected 
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Japanese planes min. before they 
reached P H D 14] 

[The anter from which radar 
waves ire snot into sp Cé iS very 
small, consisting of two rod-shaped 
conductors a few inches long. Te 
direct the waves into a narrow beam 
a reflector, such as in a ito he 


light, is used The reflector iS rot 


in all airect ms to scan @€ver©°ry point 

. ? lag nr j 
in sp ce R i r waves I xtremely 
short, while ordinary radi roadcast 
ing waves average 1000 tf 1 length 


In radar, the signal is broadcast fron 


contrast to regular broadcasting 


A radar beam is more powerful in 


energy than that from stro S 
regular radio station. Its potency is 
demonstrated by holding steel wool 
close to the emitter, the w niting 
The beam is so fast that, after locating 
a target 100 miles aw will flash 
home with a message ut one 
thousandth of a second and with 


‘carbon copy” of the target's position 

A fast approaching plane is liter 
ally “shadowed” by the radar indica 
tors. As it nears the location of the 
radar unit its decreasing distance is 
read from gages by the operator as 
easily as a motorist reads his mileage 
while traveling. The indicator als¢ 
shows the time it takes the plane « 
travel from one point on the map ro 
the next, hence the operator can 
calculate the speed of the craft 

Of the rays that make contact with 
the enemy target, a large portion is 
scattered in all directions. The “frag 
ment” that makes the homeward jour 
ney is so tiny that its electrical power 
would have to be increased many 
million times to light an ordinary 
electric bulb. Thus, if 


of short wave energy were projected 


(0) C000) watts 


by a radar antenna at reget 1000 
fr. away, the effective power in the 
region of the target might be only 
0.8 watt per sq. fr. TI power is 
further weakened on its rn jour 
ney 

Suppose 50 sq. ft. of rget i 


struck by the beam. Then power for 


the homeward trip is 50 times 0.8 


or 40 watts. By che time reaches 
home, its power density has been re 
duced to 1/150,000 watt per sq. ft 
If the antenna is 3 sq. ft. in are: 
power entering the receiver would be 
34 times 1/150.000 wart. or 1/50.000 
watt. Thus, the returning signal is 


one-five-billionth of the original bur 


of energy 
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€ c gener I 1uces 
tre juencies r many i] s of cycles 
that is, waves os € many mil 
I of nes ¢ Ch burst of 
t the signal must 
€ I Cl vo l on 1Ot ( 
rfere with the oming ech¢ 
erwise it migh be ] 
Che length of I tween out 
oing signals is dete ied by the 
st range desire if nis AS 
) 0 yd., for example, the bean 
vould have to travel round trip 
1,000 yd. At 327 yd., every mil 


lionth of a second it would take the 
beam 2000 times a millionth of a 
second, or 1/500 sec. for the round 
trip. Hence, the time between out 
going signals must be no less than 

UU of a sec. SO aS not to drow! 


out the echo 


“Three Dimensional” Plant Models 


1 
/ 


All we could think of was a doll’s 
house, with papa doll, mama doll and 
ill the little dolls, plus necessary fur 
niture. Actually, what we were view 
ing was the machine layout used in 
the Naval ordnance plant at Canton, 
Ohio, one of our truly modern war 
plants. Operated by Westinghouse, 
one of their first innovations was a 
model to scale replica of every work 
man and machine 

Their engineers call this a “three 
jimensional” layout, which they claim 
is more effective than the two dimen 
sional. With models of men, ma 
chines and conveyors, it is possible t 
see that material arrives at, and flows 
from work stations at the correct 
height. All operators have sufficient 


] 
working space since standard height 





men models were cast with arms out 
stretched and pivoted at work stations 
ro check required working areas 
We can imagine that the engineers 
who jaid out the models were fa 
hers who play with their sons toy 
trains. There is fascination surely 
bo Such model ( small, but 
e scale. We noticed that most of 
men” had black tops to their 


heads. But some had red heads 

We thought that we were pro 
pounding a serious question when we 
isked a Westinghouse engineer: “Are 
the red-headed men the foremen? 
[he demonstrator was puzzled for 
the moment, but came back with 
No, them’s are red-headed Irishmen 

they've got to be handled with kid 
gl ves 


LI] | L, 1 
It is quite possible that such models 





B-2-2-2, Whi-f--r, B-2-2-2 


When a lad at the impressionable 


age, we were much intrigued by an 


ultra dignified bachelor who lived in 
yur town. Somehow the acme ot his 
individuality and eccentricity was dis- 
played when he visited the barber 
Nort content with the hair. 
brushes sterilized before our eves 
(this was before the day of cello 
phane-wrapped brushes), our ligni- 
fied triend always came with his own 
brush and comb and insisted that not 
1 hair of his sparsely thatched dome 
be touched by any hirsute implement 
ner than lis wo 
We thought of this the other day 
when an official of Carboloy Co.. Inc 
necdote slightly similar 
concerning another officer of | this 
ompany [his gentleman always 
takes to the dentist when he is to be 
treated a quic k-boring Carboloy tipped 
drill, with the idea of getting it over 
with in the dentist's chair in a hurry 
and with less pain 
Not all dentists, of course, are 
equipped with these ultra modern 
dental burrs of hard carbide metal— 
ours at least is not. But most dentists 
will doubtless eventually adopt this 
to be in the post-war swim. Our den 
tist tells us that his hardest drill is a 
diamond-studded tool, but that it is 
not very satisfactory because the too 
clogs too easily with tooth filings 


Atomic Bomb Versus Cast Iron 


We always take off our hat t 
a clever advertising or promotion 
scheme. Our hat is now off to—and 
we bend from the waist toward—the 
Gray Iron Founders’ Society. They 
sent us in today’s mail a picture 
taken from the ground of Hiroshima 
In this vast desolation the only 
semblance tc 


their original form are a couple o! 


came with the 
photo says: “Close study of the AP 
wirephoto does not indicate that the 
bombed-out radiators were damage¢ 


in the least. There is no apparent 
crushing, shattering, warping or dis 


or melting, 0 


tortion, no fusion 
sign of breakage or cracking—as pet 
were molded 
They may have escaped destruction 
because of the great pacity of pray 


iron to absorb vibration 
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When an army bomber dropped the first atomic 
bomb on Hiroshima Aug. 6, 1945, the lid was blown 
off more than five years of secret intensive research 
by hundreds of the country’s leading physicists, and 
a development involving many of the country’s indus- 
trial plants, large and small. With increasing knowl- 
edge of what went on under that lid of secrecy, the 
tremendous part played by American industry is more 
fully appreciated. There can be no doubt that, with- 
out the help of skilled engineers from great companies, 
laboratory processes involving a few milligrams of 
material could not have been expanded to plants 
covering several square miles and synthesizing pounds 
of a metal new to man. 

The scientists who directed the project have stated 
that, although they knew German physicists were 
working on the problem of harnessing atomic energy, 
they felt sure of America’s winning the race when 
they saw how much industrial capacity was required 


Trends in 


The war has decidedly changed the trend in Ameri- 
can alloy steel production. There has been and still is 
a marked expansion in the demand for and use of 
these steels. 





OCTOBER, 1945 








UNIVERSITY OF N 
DEPARTMENT OF 


The Atomic Bomb as an Engineering Achievement 


to produce the atomic material in quantity. America 
could produce an atomic bomb because these scientists 
could call upon great manufacturing plants for stan- 
dard materials in huge quantity, or for completely new 
materials, or for skilled engineers to design plants 
for unheard-of processes. 

The story of the researches in nuclear physics that 
led directly to the harnessing of atomic energy is a 
brilliant page in American science, reflecting the 
high scholarship of this country’s researchers. The 
story of how those ideas were put into produc- 
tion with usable quantities of materials, in plants 
whose design was absolutely without precedent, and 
with equipment made to function under conditions 
almost unknown, is an equally bright page in the 
records of American engineering. 

That story is told, in the first article in this issue. 
as one of the outstanding engineering achievements 
of our time. —K.R. 


Alloy Steels 


Before the war, in 1939 and 1940, the total alloy 
steel output was only a little over 6% of the total 
steel volume. It reached swollen proportions in 1942 
and 1943 at over 13% and nearly 15% respectively. 
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Laboratory Assurance of Quality 
IN STEEL FROM STOCK 


Maintenance of Ryerson standards of uniform 
high quality begins in the laboratory—nerve 
center of the Ryerson quality control system. 
Here steels from our stocks are tested for tensile 
strength and ductility. Here we double check 
rigid performance specifications, determine hard- 
enability data and prepare a special report on 
every heat of alloy in stock. A copy of this report 
is sent along with every shipment. 


The assurance that your shipment of steel from 
stock meets laboratory standards of quality can 
effect important savings for you. And many gain 
improved results from their heat treatment de- 
partment through the use of the Ryerson alloy 
reports. Whether you specify, buy or fabricate 
steel, our high quality standards protect your 


STEELS IN STOCK: HOT AND COLD 
ROLLED, HEAT TREATED ALLOYS, 
ALLEGHENY STAINLESS, TOOL STEEL 


RYERSON STEEL 


production and give you more for your 
steel dollar. 


Laboratory equipment for testing Ryerson 
steel includes: Brinell and Rockwell hardness 
machines, tensile testing and Erichsen machines, 
hot acid etch apparatus for determining structure, 
electric heat-treating furnaces and Jominy test 
equipment. These stand back of the large, 
diversified inventories in your nearby Ryerson 
plant. Call, wire or write for high quality 
steel from stock. 


Joseph T. Ryerson & Son, Inc., Steel-Service 
plants at: Chicago, Milwaukee, Detsoit, St. Louis, 
Cincinnati, Cleveland, Pittsburgh, a 
Buffalo, New York, Boston. 


CARBON STEEL, HOT & COLD ROLLED 
BARS, STRUCTURALS, PLATES, SHEETS, 
TUBING, PIPE, BOLTS, RIVETS, ETC. 
























It receded to about 11.5% in 1944, but for the first 
half of this year it had maintained a volume of about 
12.3% of the total. Thus, demand has recently been 
about twice the pre-war, and indications are that it 
will not decline much from this level. 

When it comes to an analysis of the role of the 
electric and open-hearth furnace in these trends, the 
situation is quite interesting. Before the war, or in 
1939 and 1940, only 23 and 26% respectively of the 
total alloy steel output was electric steel. Since then 
there has been a steady expansion to 30% in 1943, to 
34% in 1944, and to a little more than this to July 
1, this year. 


Conversely the percentage of alloy steel made in 
the open-hearth has declined during these periods— 
before the war, in 1939 and 1940, open-hearth alloy 
steel constituted 77% and 74% respectively of total 
alloy steel. It declined to 71% and 70% in 1942 and 
1943, then to 66% in 1944. To July 1, this year, it 
was about the same as last year. 

Thus, the use of the electric process for making 
alloy steels has expanded in the last few years at the 
expense of the open-hearth. But whether made in 
electric or open-hearth furnaces, all indications point 
to the continued popularity of the alloy steels. 

—E. F.C. 


T. €. DuMond Managing Editor of MATERIALS & METHODS 


So that this magazine's level of performance may 
be maintained in the face of continuing expansion 
of its editorial service, the publishers have estab- 
lished the post of managing editor, and are happy 
to announce the appointment of Theodore C. DuMond 
co fill it. 

Mr. DuMond, 35 years old and a graduate of the 
University of Cincinnati, comes to us from Sanger- 
Funnell, Inc. of New York. Prior to that he had 
been with the Editorial Service Department of West- 
inghouse and associate editor of American Machinist. 
He is exceptionally well-equipped to carry out the 
multiple assignment of supervising the handling and 


production of our edi- 
torial material at the 
same time that he joins 
the other editors in 
closely following de- 
velopments in engi- 
neering materials and 
processing methods 
throughout the metal- 
working industries, and 
describing them for the 
benefit of our readers. 

—The Editors 





Stainless Steel as “Human Hardware” 


A few years ago a feature article on “Human 
Hardware” was published in this magazine. It 
described some of the metals used by surgeons 
inside the human body such as silver, tantalum, Vital- 
lium, etc. Apparently a new and very interesting 
addition has been made to these “hardware” items— 
stainless steel wire sutures, made of a specially heat- 
treated chromium-nickel alloy steel, called “Surgaloy.” 

Described in The Vancoram Review, house organ 
of the Vanadium Corp. of America, the wire has been 
used in sizes as small as 0.003 in. diam. It is non- 
absorbable, pliable, has high tensile strength, does 
not kink or break, permits knot tying. Also, the 
material is non-magnetic, corrosion-resistant, electro- 
passive in body fluids, and well tolerated by body 
tissues. It can be exposed to diathermy and X-rays. 

The stainless steel wires are used in surgery of 
nerves, tendons, thyroid glands, hernia; in plastic 
surgery; as dermal sutures and as tendon sutures; 
and in bone surgery. Surgaloy is the result of six 
years of research in the laboratories of Davis & Geck, 
Inc., world’s largest manufacturer of surgical sutures. 

Thus stainless steel as sutures takes its place along- 
side silk and catgut, silkworm gut, nylon, cotton, 
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linen, horsehair and sinews from kangaroos’ tails. 
Apparently stainless steel leads them all as to ideal 
qualifications. This is just one more triumph for this 
wonder metal. When secrets of the war can be told 
it is probable that many more examples of stainless 
application will be revealed, adding to the marvel 
of the metal. 

An interesting sidelight is that the human body 
and most metals react towards each other in friendly 
harmony. The body needs some 20 metals as food, 
such metals as copper, manganese, iron. The world 
was originally thrown out from the sun and, ac- 
cording to some theories of evolution, man came 
from materials on the earth’s crust. Living organisms 
are connected with metals in many ways. Thus iron 
ore deposits of the Lake Superior district are sup- 
posed to be the skeletons of iron-eating bacteria. 

It is therefore appropriate, perhaps, that when 
man is ill, he turns to the friendly metals as “hard- 
ware” to fasten himself together properly. We've 
heard often that the chemicals of which man is com- 
posed are worth just about 98 cents per person; 
maybe we could get a better price on the basis of 
our personal alloy contents. —H.AK. 
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Special duty trucks 


gather steel samples 
for the laboratory. 


A truck is unloaded 
atthe laboratory,and 
immediately starts 
another round trip. 





Plate samples are 
punched to rough 
form, then milled. 
Others are sawed, 
turned, drilled, etc., 
as required. 


Many samples un- 
dergo rigid chemical 
tests. 


Metallurgical tests 
areextremely impor- 
tant for quality con- 
trol. 




















Tests Steel by the Ton 


Operator determining physical properties on one of the many 
tensile testing machines in the Inland laboratory. 


Darting from mill building to mill 
building—many times a day, and at 
night—are Inland trucks on special 
duty, a duty of vital interest to every 
user of Inland steel. 

They are the sample trucks which 
rush samples of Inland products to 
the main laboratory where all required 
tests must be completed, reported and 
checked against specifications before 
steel is shipped. 

Samples are gathered for the lab- 
oratory at semi-finishing mills—pieces 
from billets, slabs, etc., that will be 


tested before the steel is rolled into 
final form. Also collected are samples 
of finished products. Depending upon 
requirements, every piece of steel 
delivered to the Inland laboratory 
undergoes rigid physical, chemical, 
and metallurgical tests. Many of these 
tests are special developments by 
Inland—tests that are fast and 
extremely accurate. 

Yes, Inland daily tests tons and tons 
of steel to assure every customer that 
his order will measure up to every 
requirement. 


Bars + Floor Plate + Piling + Plates + Rails + Reinforcing Bars + Sheets 
Strip + Structurals + Tin Plate * Track Accessories 


INLAND STEEL COMPANY 


38 S. Dearborn St., Chicago 3, Illinois 


Soles Offices: Cincinnati + Detroit - indianapolis - Kansas City - Milwaukee - New York - St.Louis - St. Paul 
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an Editorial 


It is peculiarly fitting thot the issue in 
which this magazine formally changes its 
name to MaTERIALS & MeTHODS is the one 
in which we pay OUF annual tribute to the 
outstanding recent achievements in the 
development and use of engineering 
materials and processing methods in the 
metal-working industries. For the recent 
progress in materials and methods is 
simultaneously the impelling force be- 
hind our name-change. on one hand, and 
the reason for this issue On the other. 

In no industrial field was the contribu- 
tion to Victory greater than the metal- 
working industries application of mate- 
rials and methods know-how to the 
country’s wartime production problems. 
The procession of these achievements in 
recent years is long; many have been de- 
scribed in the October issues of 1942, 
1943 and 1944. Nine others are hailed in 
this issue, and there are many additional 
achievements that must be left for future 
citation because of the limitations of 
space oF the persistance of secrecy Te 
strictions. 

Some of the outstanding materials and 
methods achievements that were de- 
scribed in ovr wartime “achievements” 
issues Were: the early materials-conservo- 
tion effort, the NE steels, the War 
Metallurgy Committee's contribution, steel 
cartridge cases, the aluminum alloys 75S 
and R301, stampings for material-con- 
servation, precision castings, electrotin- 
ning of steel, packaging of steel parts, 
magnesium from seawater, high speed 
milling, adhesives for joining materials, 
salt bath quenching processes, the pres- 
sure quench for armor plate, skin recovery 
of decarburized surfaces and high-tem- 
perature forced-convection furnaces. 

This year's collection of achievements 
is especially noteworthy, beginnirig oS it 
does with an outline of the metal-working 


Materials and Methods Achievements 
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industries contribution to the production 
of the atomic bomb—the No. 1 engineer 
ing achievement of modern simes, and 
then presenting @ leading development in 
each of several materials and processing 
fields. 

Here the reader will find the story of 
the characteristics and uses of the hardest 
material made by man, boron carbide; & 
description of shotpeening. the increas- 
ingly popular process for improving the 
surface and fatigue properties of mate- 
rials; a review of the silicones, outstand- 
ing new non-metallic materials develop- 
ment; the significance and utility of the 
radiant ceramic burner, which bids fair 
to revolutionize several phases of metal 
heat treatment; the applications of the 
Tukon microhardness tester, based on the 
Knoop indenter; the practical story of 
plaster-mold castings oS © modern 
achievement in casting metal-parts to 
close tolerances; the engineering story of 
the Al-Fin process—o long step forward 
in the composite materials field; and the 
engrossing record of quality control by 
statistical methods and its applicability in 
our field. 

A major feature of this issue is the 
16-page Reconversion Bulletin on “Mate- 
rials for Peacetime Products —@ review of 
wartime progress in materials (including 
many developments of “achievement” 
stature) plus o classification of materials 
manufacturers according to the products 
each makes. 

The selection of the achievements to be 
honored this yeor was difficult. Therefore, 
while citing the foregoing group, your 
editors here and now also POY sincere 
tribute to dozens of other accomplish- 
ments that cannot be described in this 
issue but which share with our choices 
the badge of outstanding engineering 
achievements. THE EDITORS 
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A STATEMENT BY THE PUBLISHERS 


At long iast we have taken the inevitable step, 
which many of our readers and advertisers have 
foreseen for some time: To indicate more ac- 
curately its editorial scope and function, we 
have changed the name of this magazine 
from “Metals and Alloys” to MATERIALS & 
METHODs. 

This is no capricious, hasty or ill-considered 
move. It has been long under discussion, and 
has been the subject of intense study and inves- 
tigation for the past 18 months. An outside, 
independent research agency carefully surveyed 
and appraised the basis on which the change- 
of-name rests; the opinions of hundreds of typ- 
ical readers, and of non-readers who should be 
readers, were obtained; the ideas of manufac- 
turers—both advertisers and non-advertisers— 
serving our field were solicited. By overwhelm- 
ing margins the various groups demonstrated 
the need or expressed their preference for a 
new name and they also assisted us in selecting 
the name finally chosen. Indeed, all the evi- 
dence we have accumulated compels us in 
conscience to change our name if the service 
we have been providing industry for the past 
several years is to continue to improve and 
expand. 

The need for the change stems from broad 
and fundamental changes in our field and in 
our industries, with which this magazine has 
kept faithfully in step to a point where the 
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original name “Metals and Alloys” and its 
connotations and implications have become an 
inaccurate, misleading and service-restricting 
designation of our scope and function. 


The Magazine’s Scope and Function 


The most important of these broad trends 
that directly affected our policy have been 

(a) the obviously increasing closeness, in- 
deed the virtual merging, of the problems of 
materials-selection and materials-processing in 
the metal-working industries, 

(b) the emergence of this field of materials- 
selection-and-processing as a distinct, recognized 
and important industrial function, 

(c) the evolution of an increasingly com- 
plex “materials” technology, because of the 
increase in the number of available materials 
from a handful a few years ago to several 
hundred today, requiring a specialist's under- 
standing of individual service and processing 
characteristics and of methods of fabricating 
and treating them, and 

(d) the growing number of non-metallic 
engineering materials that are used along with 
metals in manufacturing our products. 

To parallel these trends this magazine in 
recent years has been concentrating editorially 
on engineering materials and methods for 


METALS AND ALLOYS 
Formerly METALS AND ALLOYS 
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processing them (as distinct from just “metal- 
lurgy”), for the single purpose of helping to 
solve these very problems of materials-selection- 
and-processing. Our basic approach for some 
time has been the characteristics of materials 
and how these characteristics affect the appli- 
cability and processing of different materials. 
This is quite different from the magazine's 
original approach—metallurgy and its applica- 
tions—for which “Metals and Alloys” was an 
entirely appropriate name. Today information 
on the internal structure and the alloying of 
metals is presented in an amount proportional 
to its direct influence on the practical problem 
of materials-selection-and-processing in metal- 
working plants—about 8 percent of our edi- 
torial space. At the same time we have virtually 
eliminated all other editorial matter that does 
not bear directly and usefully on the metal- 
working industries’ problems of materials-selec- 
tion-and-processing. 

In doing this we have embraced an oppor- 
tunity to fill an otherwise unfilled need and to 
serve in a broadly useful way not possible with 
a purely “metallurgical” journal, for the prob- 
lems of materials-selection-and-processing in- 
volve considerations of engineering service and 
production methods as well as considerations 
of metallurgy. And we have attracted thereby 
a readership consisting of those men—engi- 
neers, Operating men and metallurgists—who 
face such problems every day as a major part 
of their jobs. 


The Name Problem 


On this basis it has become evident that the 
name “Metals and Alloys” is an inaccurate and 
misleading description of the special and char- 
acteristic editorial field covered by the maga- 
zine, for 

(1) to many people it suggests metallurgy 
primarily or exclusively and a magazine chiefly 
for the metallurgist, 

(2) it fails to indicate the magazine’s im- 
portant attention to processing methods and 
equipment, and 

(3) it completely hides the fact that the 
magazine is also concerned with the nonmetallic 
engineering materials that are of growing 
interest to product manufacturers. 

The most general drawback of the old name 
was simply that it featured certain commodities 
(“metals” and “alloys’) that are of major 
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interest to our field instead ot indicating the 
particular set of problems—the selection of 
engineering materials and their processing—to 
whose solution the magazine's editorial matter 
is primarily directed. This point is so im- 
portant that we would probably have changed 
the name to MATERIALS & METHODS even 
if engineering materials for product manufac- 
ture were today entirely metallic in nature and 
there were no plastics, plywoods, etc.; the fact 
that there are nonmetallic materials competing 
with and complementing metals merely adds 
further weight to the arguments for the change. 


How MATERIALS & METHODS Fits Our Field 


Certainly if we or someone else were to 
start a new magazine today, with this magazine’s 
present scope and policy, “Metals and Alloys” 
would not be chosen for its name. Setting aside 
all sentiment, therefore, simple logic calls for 
a change from “Metals and Alloys” to a more 
descriptive and appropriate name. 

This appears to have been found in MATE- 
RIALS & METHODS, which we believe to be 
ideal as a name because 

(1) It is completely appropriate to the 
editorial field and function of the magazine, 
and corrects the inadequacies of the name 
“Metals and Alloys.” 

(2) In the metal-working industries the 
words “Materials” and “Methods” have exactly 
and peculiarly the meaning we want them to 
have as descriptive designations for our editorial 
field; they nicely indicate the problems we try 
to help our readers solve—( “what shall I make 
it of and how shall I make it?’’). 

(3) It suggests the general problem of hav- 
ing to modify methods with changing materials 
and having to adapt materials to changing 
methods. 

(4) The name is reasonably short, easy to 
remember and generally fitting as a title for 
a modern, progressive publication. 

And above all, remember: This is a change 
in name only. Our policy, scope, treatment and 
format remain the same as you have known 
them for the last few years—all dedicated to 
helping solve the problems of materials-selec- 
tion-and-processing in the metal-working indus- 
tries. This policy you have wholeheartedly and 
loyally supported in every possible way and we 
earnestly hope that the complete attunement of 
the magazine’s name to that policy will serve 
to strengthen your support and cooperation. 
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Materials for Producin 
the Atomic Bomb 


by KENNETH ROSE encineering Editor, MATERIALS & METHODS 


HE STORY OF THE DEVELOPMENT of the atomic 

bomb is one of American research in nuclear 

physics, and with it goes a parallel story of Amer- 
ican engineering ingenuity. The first of these achieve- 
ments was largely written by the great research 
laboratories of universities and industrial corpora- 
tions. The second is almost entirely one of engineers 
loaned to the government by private industry to put 
into operation on a practical basis the results of re- 
search-laboratory findings. A part of this second story 
is the one to be told here—the story of the contri- 
bution of the metal-working industries and their close 
relatives to the engineering of the atomic bomb 
project. 

When the discovery of radium and similar elements 
showed that, under certain circumstances, matter 
could be transformed into energy, the possibility of 
a vast new source of energy was presented. This is 
the source that is tapped for the first time in con- 
trollable form in the atomic bomb. Elements of high 
atomic weight are decomposed to others of lower 
atomic weight, and a certain amount of matter is 
converted into energy in the process. In order to 
obtain high-molecular-weight-material, atomically un- 
stable, two new elements have been created. Of these 
synthetic elements, neptunium and plutonium, the 
latter is prepared for use in the atomic bomb, the 
process involving the adding of a neutron to the 
uranium atom by bombardment from a neutron source. 


“Moderator” Materials 


Several of the immediate problems posed by the 
physicists had to be solved in engineering terms. The 
plan was to use radium-beryllium to initiate a “chain 
reaction,” in which an isotope of uranium, called 
U-235, would be split by the neutron bombardment, 
and the atomic fission would liberate other neutrons 
to continue the bombardment, some of these to be 
“captured” by uranium atoms. The atomic weight 
of the uranium atom, normally 238, was increased 
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by capture to 239, and the new material was named 
plutonium. To moderate the speed of the emitted 
neutrons to the point that capture would occur, 
graphite was decided upon as a “moderator.” One of 
the first problems presented was that of purity of the 
materials, since any impurities would tend to ob- 
struct the neutrons before either fission or capture 
could take place. 

Graphite of a purity much beyond that of the 
commercial material was produced by U. S. Graphite 
Co., Saginaw, Mich.; National Carbon Co., and Speer 
Carbon Co., in response to government requests. Its 
neutron absorption was about 20% less than that 
of the commercial graphite tried in the original 
experiments. 


Pure Uranium and its Isotopes 


A more difficult problem was that of the uranium 
metal. Very little metal had been produced prior 
to the beginning of the bomb project, and there 
was insufficient material for even the projected lab- 
oratory work. Once more, metal or oxide of a purity 
not attempted heretofore would be required to pro- 
mote completeness of the chain reaction. A few 
pounds of material were obtained from Metal Hy- 
drides, Inc., Beverly, Mass., and from Westinghouse 
Electric Corp. The raw material used was the black 
oxide supplied by Canadian Radium and Uranium 
Corp. A purification process worked out by Mal- 
linckrodt Chemical Works, St. Louis, required ether 
extraction of the nitrate, and delivered a brown di- 
oxide of uranium that served as the basic material 
for further processing by Westinghouse, by Harshaw 
Chemical Co., Cleveland, and by the Du Pont plant 
at Penns Grove, N. J. Research at Iowa State College 
and at the National Bureau of Standards brought 
forth a new process, and Mallinckrodt, Union Carbide 
and Carbon Corp., and Du Pont began metal produc- 
tion. 

The separation of the isotopes of uranium illustrates 


MATERIALS & METHODS 
Formerly METALS AND ALLOYS 




















the magnitude of these engineering feats. Uranium 
exists as the normal metal with an atomic weight 
of 238, and as isotopes having atomic weights of 
235 and 234. All are chemically similar, but the 
isotopes give compounds of very slightly lighter 
weignt. ‘ihe isotope U-235, desired in pure form as 
a bomb material, occurs in uranium to the extent of 
one part in 140. The U-234 is very much less prev- 
alent. It was decided to separate the U-235 on the 
basis of the slight difference in weights of the gaseous 
hexafluorides. Diffusion through porous barriers, re- 
peated many times, would effect this separation, or 
passage through a series of centrifuges would give the 
same result. It was estimated that many acres of 
porous barrier, operating in about 5000 stages, would 
be required to separate about two pounds of U-235 
per day. If centrifuging were used, about 22,000 
separately driven high speed centrifuges, each three 
feet high, would be needed to obtain the same quan- 
tity of the isotope. 

A gaseous diffusion plant was designed by the 
Kellex Co., a specially formed subsidiary of the M. W. 
Kellogg Co., and was built at the Clinton, Tenn., site 
of the Army Engineer Works by the J. A. Jones Con- 
struction Co. Its operation was in the hands of 
Carbide and Carbon Chemicals Corp. Successful op- 
erations began in the summer of 1945. 

Operation of the Clinton Laboratory was taken 
over by Monsanto Chemical Co. in July, 1945. 


Materials and Parts for Separators 


Another method of isotope separation was by elec- 
tromagnetic methods. A giant cyclotron was being 
built with private funds supplied by the Rockefeller 
Foundation early in the course of the project. This 
was now completed at Berkeley, Calif., with scientists 
loaned by Westinghouse and General Electric to 
assist university research workers at University of 
California. In March, 1943, this electromagnetic sep- 
arator was set up at Clinton, Tenn., with Stone and 
Webster Engineering Co. in charge of construction 
and assembly, and the Tennessee Eastman Products in 
charge of operations. The pole diameter was 184 in., 
and the gap was 72 in. Westinghouse made the 
mechanical parts, such as receivers, pumps, and tanks; 
General Electric supplied electrical equipment and 
controls; Allis-Chalmers Manufacturing Co. made the 
magnets; research and development had been done by 
the Radiation Laboratory at University of California. 

A process for thermal diffusion as a means of 
separating isotopes had been worked out at the Naval 
Research Laboratory, and a pilot plant was built and 
operated at Philadelphia Navy Yard. This process 
was found to be especially advantageous as a means 
of enriching the feed material to the electromagnetic 
separators, and a thermal diffusion plant was erected 
at Clinton for this purpose. 

Studies of the centrifuge method of separation were 
made by Standard Oil Development Co. at Bayway, 
N. J. Construction of the large high-speed centrifuges 
was undertaken by Westinghouse. Because of the 
magnitude of the engineering problem this method 
was not carried to full-scale operations, although the 
pilot plant functioned successfully. 

The preparation of the synthetic element plutonium 
on a production basis was a triumph of engineering. 
How the purification of materials was accomplished 
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by the supplying companies has already been men- 
tioned. ‘lhe next task was the almost unthinkable 
one of designing, erecting, and operating a plant to 
make a syntnetic element, of which the total quantity 
on earth was about equivalent to the head of a pin. 
For this work Maj. Gen. L. R. Groves, head of the 
district of Army Engineers set up to develop the 
atomic bomb, selected the Du Pont Company. 


Manufacturing Plutonium 


The problem was to design a plant in which 
uranium could be converted to plutonium by neutron 
bombardment, the plutonium separated from the 
residual materials, and prepared in a very pure form. 
For the study of all the reactions of the new element 
necessary to accomplish its chemical separation there 
was available the pinhead quantity prepared by cyclo- 
tron bombardment. The fundamentals of the reacting 
pile, in which lumps or rods of uranium were set in 
a graphite lattice and a self-sustaining chain reaction 
initiated by neutron bombardment, had already been 
worked out by research physicists. 

An experimental graphite pile was made as a cube, 
eight feet on a side, and containing seven tons of 
uranium oxide. 

It was decided that a semi-works plant would be 
established at Clinton, and a large-scale plant at 
Hanford, Wash. In designing the plants, two major 
problems had to be faced at the start. The first was 
how best to absorb the heat generated in the reacting 
pile, and the second was how to load and unload the 
uranium while allowing for the cooling system, and 
for shielding the pile. Water cooling was finally 
decided upon for the Hanford piles, while the Clinton 
pile was air-cooled. 

Because the materials in process are intensely radio- 
active, careful shielding of the reacting pile and of 
the entire recovery and separation system was abso- 
lutely necessary. Since the materials of which the pile 
was constructed would become radioactive after oper- 
ations had begun, the pile was required to be loaded 
and unloaded by remote control, and from a shielded 
position. No repairs of any kind would be possible 
after the pile had been used once. Remote control of 
all operations, including analyses of materials, was 
necessary in the case of the separation plant also, 
although a certain amount of repair work would be 
possible here. 

As worked out, the reacting pile was loaded from 
behind heavy concrete walls, and, after reacting, the 
uranium was unloaded, again by remote control, into 
the first of a series of concrete tanks, partially under- 
ground, in which the separation of the plutonium was 
accomplished. The series of tanks was arranged in 
a line, each tank containing the necessary dissolving 
or precipitating equipment, centrifuges, etc. The 
material was pumped from one compartment to the 
next, everything being operated by remote control 
from above ground. 

When the reacted slugs of uranium are first put 
into solution in the separation plant, a group of fission 
products are liberated. These include about thirty 
elements, in radioactive form, with iodine and xenon 
among them. Much of this material is in gaseous 
form, and high stacks are provided to carry it away 
from surrounding communities. Products retained in 
solution are held in retention basins until their radio- 
activity dies down, then disposed of in the river. 
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Hailed as the greatest technical achievement in 
history, development of the atomic bomb vividly 
dramatizes what can be done with engineering mate- 
rials and processing methods. The widespread co- 
operation of American industry in adapting existing 
methods to the production of plutonium and speedily 
developing entirely new processes is shown in this 
flow chart which spotlights the roles of common 
materials. 

Specific problems which had to be solved are iden- 
tified by number in the chart. Here are their ex- 
planations or the names of companies responsible 
for the solutions. 

1. Early uranium supplies came from Canadian 
Uranium and Radium Co.; Colorado and other sources 
were developed later. 2.-3. Mallinckrodt Chemical 
Works, St. Louis, arranged to make ether extractions 
on @ production basis, and to delwer the brown 
dioxide. 4. Westinghouse Electric Corp. used this 
process. 5. Harshaw Chemical Co., Cleveland, and 
the DuPont Co. plant at Penns Grove, N. J., used 
this method. 6. Metal Hydrides, Inc., Beverly, Mass., 
and Westinghouse plants produced the first metal. 
Union Carbide and Carbon Corp. and DuPont also 
provided high-purity uranium. 

7. Kellex Co., subsidiary of M. W. Kellogg Co., 


designed the diffusion plant. 8. Standard Oil De- 
velopment Co., Bayway, N. J., developed and operated 
the pilot centrifuge plant. Westinghouse built the 
centrifuges. 9. General Electric Co. supplied elec- 
trical equipment and controls for the calutron; West- 
inghouse provided mechanical parts such as receivers, | 
pumps, and tanks; Allis-Chalmers Mfg. Co. the | 
magnets; Stone and Webster the construction, and 
Tennessee Eastman Products Co. the operation. 10. 
After searching for a material of low neutron-absorb- 
ing power and high corrosion resistance to protect 





the uranium, thin sheet aluminum was selected. 

11. Beryllium was decided upon for use with 
radium in the neutron source. 12. Specially purified — 
graphite was prepared by U. S. Grephite Co., Sag- | 
imaw, Mich., National Carbon Co., and Speer Carbon 
Co. for use as a moderator. 13. Indium foil was used 
in the furst experimental pile for estimating the rate 
of neutron emission. 14. Piping for cooling water 
was made of aluminum. 15. Permutit Co. supplied 
water purification equipment. 

Credit could be given to thousands of other com- 
panies, but they are not mentioned either because 
of the routine nature of their contribution or because 
the mere mention of their names might reveal in- 
formation of an extremely secret nature. 
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Metal Sheathing and Piping 


Protection of the uranium slugs from attack by the 
cooling water afforded one of the most difficult prob- 
lems of the operation. It was early decided that a 
metal sheathing would be necessary, and, because low 
neutron absorption was required, only lead, bismuth, 
beryllium, aluminum, magnesium, zinc, and tin could 
be considered. Thin aluminum sheet was finally 
selected. The sheathing was required to be water- 
tight and airtight, to fit snugly so as to offer best heat 
transference, and to be resistant to corrosion by the 
cooling water and by the high-density radiation. 
Aluminum piping was selected to carry the cooling 
water for the same reasons. 

At the Clinton works the power pile consists of 
a cube of graphite containing horizontal channels 
into which the uranium slugs, aluminum-jacketed, 
may be placed, After reaction the slugs may be 
pushed out the back of the cube. Temperatures rise 
to about 150 C at the surface of the slugs. Neutron 
intensity is controlled by boron steel rods, moved in 
and out of the pile to vary the fraction of neutrons 
available to produce fission. 

Reacted slugs are transferred under water to the 
first compartment of the “canyon,” or series of con- 
crete reacting tanks. The canyon is about 100 fet. 
long. By January, 1944, reacted metal was going to 
the separation plant at the rate of about one-third 
ton per day. After several months of operation a 
fraction of an ounce of plutonium had been delivered. 

The Hanford plant includes three reacting piles, 
cylindrical in form, several miles apart for safety. All 
three were in operation by the summer of 1945. Each 
pile has a separating plant, well away from the pile. 
These piles are water-cooled, taking water from the 
river. 

Among the subsidiary problems was that of water 
supply. It was necessary to erect pumping stations, 
filtration and treatment plants, and retention basins 
to supply process water to the separation plants. A 
danger always present was that of corrosion, since 
repairs would be impossible over much of the plant 
after operations had once been started. Failure of the 
sheathing on a slug of uranium, or of a cooling water 
pipe in the reacting pile, would therefore shut down 
that part of the plant. 

Of the details of the plant at Los Alamos, N. M., 
where the atomic bomb was made and tested, little 
has been revealed. It was equipped with a cyclotron, 
and many electrical devices for its very special re- 
search problems. It is reported to be the best-equipped 
physics research laboratory in the world today. 

The efficiency of the bomb will depend upon the 
speed with which the neutrons generated by the first 
fissions get into other nuclei and produce other fissions 
(chain reactions) before the bomb can fly apart. If 
too large, the bomb will fly apart before an adequate 
number of fissions can be made, and the result will 
be a very feeble explosion. If too small, the reaction 
will not sustain itself. This size range is referred to 
as the “critical size.” Since there are always enough 
neutrons present from spontaneous fission, from cos- 
mic rays, or from alpha-particle-induced reactions in 
impurities to initiate the reaction, it is impossible to 
prevent a chain reaction from occurring when the 
size exceeds the critical size, i.e., explosion will occur 
spontaneously when a given amount of material is 
assembled. 

The bomb fabrication, therefore, need consist only 
of providing a number of separate pieces of fissionable 
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material, each below the critical size; a neutron re- 
flector, or tamper, to reflect neutrons back into the 
bomb, and so reduce the critical size; and of means 
for bringing all of the pieces into close contact in a 
very short space of time. Graphite is a suitable mate- 
rial for the tamper, which also serves to delay the 
expanding of the bomb material slightly, and so to 
increase its efficiency. 


Peacetime Use of Atomic Energy 


Even before the war had ended, scientists and 
engineers had begun to consider the peacetime role 
of atomic energy. One of the problems the engineer 
must solve in connection with its possible use is the 
same as that now limiting the use of another prime 
mover, the gas turbine—high temperature materials. 
This is stated in the Smyth report to be the major 
difficulty in the non-war use of atomic energy. Present 
fantastic costs represent not only the production of 
a very small quantity of extremely rare material, but 
a tremendous amount of research and experimentation 
under wartime conditions. The fact that the first 
purified uranium cost about $1,000 per pound, but 
the price was reduced to $22 per pound within about 
a year, illustrates the cost theme. It seems certain that 
new and cheaper materials will be used in the future. 

An automobile engine the size of a man’s fist has 
been predicted by William B. Stout, research director 
of Graham-Paige Motor Corp., when experimentation 
will have given sufficient knowledge for control of 
atomic energy. From ten to twenty years would be 
required to harness the new energy source for auto- 
mobiles, he thought. 

The possibility of utilizing atomic energy through 
the medium of the gas turbine was held out by R. Tom 
Sawyer, chairman of the Gas Turbine Coordinating 
Committee of American Society of Mechanical En- 
gineers. Committee members saw high cost of pro- 
ducing the energy and technical difficulties in using 
it to obtain mechanical energy as obstacles to its use 
for industrial power. 

Research workers and engineers with General 
Electric Co. foresee the use of atomic energy as a 
heat source, to be converted into useful work by the 
present prime movers, including the gas turbine. 

The business of making materials for the atomic 
bomb offers dividends to American industry in another 
way than through harnessing atomic energy. This is 
in the utilization of the processing methods developed 
or discovered in connection with the bomb project. 
It has been estimated that more than 5000 new and 
improved products and procedures will be available 
to industry as soon as released by the government. 
Many of these are of particular interest to the chem- 
ical and related industries, but others can be directly 
applied to the metal working industries. Some of 
these latter are a method of checking welds, a method 
of pretesting pressure vessels for leaks before opera- 
tion, several improved vacuum techniques, and new 
treatments of metal surfaces to prevent corrosion. 

The development and production of the atomic 
bomb represents the outstanding engineering achieve- 
ment of our times, in its detailed aspects as well as 
in its vast and cooperative scope. The metal-working 
industries—not only the companies mentioned here 
bur also literally hundreds of others—may take par- 
ticular pride in the materials and plant equipment 
which they produced on an unprecedented scale and 
under terrific pressure, and without which the speedy 
and effective outfitting during 1945 of the plants 
that made the bombs would nor have been possible. 
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Notable improvements in gaging and wear-resistant parts 


made possible by this development in ultra-hard materials. 


Boron Carbide— 


Hardest Man-Made Material 


by EDWIN LAIRD CADY Contributing Editor, MATERIALS & METHODS 


ORON CARBIDE (either ByC or BgC) is developing 
rapidly as a means of solving problems where ex- 
treme hardness, light weight and chemical inert- 

ness are required. Although not a “new” industrial 
material—it has been on the market for more than 
ten years—boron carbide is largely a neglected, over- 
looked one. To most production men and engineers 
it has seemed to be an off-the-trail material, high in 
first cost, hard to fabricate, difficult to assemble with 
other materials, exacting in the design requirements of 
the products in which it is to be used. 


Some engineers have overcome these difficulties and 
found such valuable uses that they have kept them 
completely secret; not even the Norton Co., whose 
“Norbide” is the best known boron carbide, being al- 
lowed to know what those uses are. Other uses such 
as lapping powders and abrasive blast nozzles have 
been well publicized. New uses are coming on so 
rapidly and are offering so many advantages that boron 
carbide now deserves to be discussed as a distinguished 
material of industry. 

The manufacture of Norton’s boron carbide is a 


These are some of the more common shapes into which boron carbide can be formed. 




















Boron carbide is produced as a powder. It can be used 
in this state, after crushing to size, or compressed into 
a variety of shapes. 


patented process which, in published descriptions at 
least, is simple. Water is evaporated from the purest 
boric acid crystals to form a glass-like anhydrous oxide. 
This is combined with highest grade ash-free petro- 
leum coke and heated in a resistance furnace to a 
temperature approximating 5000 F. The resulting 
product, boron carbide, is crushed to a fine powder. 
The powder may be used as it is for lapping purposes 
or can be heated to about 4442 F and pressed into 
solid shapes with no binder being needed. 


Advantages and Disadvantages 


One great advantage of the finished boron carbide 
is its extreme resistance to attack by acids and other 
chemicals. Chemists who have studied it say that only 
some of the fixed caustics rival it in chemical inertness. 
The only impurities which it is likely to acquire in its 
production are tiny ferrous particles from the crushing 
machines. Such particles can be removed by an acid 
process which has no effect on the boron carbide itself. 
Boron carbide parts of any finished assembly can be 
cleaned with any cleansers or exposed to any chemicals 
likely to be found in industry without any danger of 
corrosion; the only danger being that cement with 
which the parts are fastened in place must be either 
shielded or else impervious to chemicals used. 

An even greater advantage is that of extreme hard- 
ness. Boron carbide is “the hardest material made by 
man”, being second only to the diamond of all known 
materials in hardness. This means that it is extremely 
resistant to abrasive wear. Parts made of it often out- 
wear those of competing materials by such amounts 
as to make comparisons ridiculous, the boron carbide 
often wearing thousands of times as long as the 
material it displaces. 

With this hardness comes brittleness. Boron carbide 
in the Norbide compressed or solid form has tensile 
strength of only 10,000 p.s.i, no ordinarily measure- 
able elasticity, compressive strength of 300,000 p.s.i. 
The material cannot be bent, dented or deformed by 
any force less than that needed to spall or fracture it, 
but it can be broken easily enough so that it cannot 
be mounted or supported carelessly. It should not be 
designed into shapes which have sharp edges or un- 
supported thin sections. 

It is unaffected by some of the cther hazards likely 
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to destroy accurately finished materials. For example, 
boron carbide will not creep, work or “season,” there- 
fore it is not weakened by processes of changing its 
own shape. It has an extremely low coefficient of 
thermal expansion and is not likely to be cracked or 
otherwise injured by any but abrupt and severe 
changes of temperature. 

Boron carbide has been cooled to —110 F with no 
apparent loss of strength. It withstands the somewhat 
slowly applied red heat of powder metallurgy opera- 
tions carried on in juxtaposition with it. It cannot 
lose hardness or abrasive resistance due to the tem- 
peratures which will draw or anneal most metallic 
materials. All of these abilities and performances offer 
advantages to product design departments and to 
production lines which wish to include extremely hard, 
corrosion and erosion resistant parts in their products 
or tools. 

Individual grains of boron carbide powder are 
brittle enough so their points are easily broken off 
by applied machine power but not by manually ap- 
plied power. But even as their points shear away the 
grains tend to remain within any good bond with 
which they are held and to cling together when com- 
pressed into the solid form. This offers disadvantages 
and advantages. 

As a disadvantage, boron carbide grains cannot be 
used as the grit in an abrasive wheel. The points 
break off, the grains do not tear out of the wheel to 
expose fresh points, and the wheel glazes rapidly. 

As an advantage, compressed boron carbide shapes 
can be finished to extreme smoothness and accuracy 
without any of the tearing or pitting of surfaces 
which is such a hazard to the smooth surfacing of 
many materials. Another advantage is that with the 
points removed in the original finishing of the prod- 
uct and the grains tending to cling together the 
material offers the greatest known resistance to such 
abrasive action as the passage of abrasive particles 
through abrasive blasting nozzles. 

When used as a powder for lapping purposes break- 
ing off of the points tends to slow down the speed 
with which work can be done with boron carbide 
but still leave the product highly rapid in its action. 
Slowing of the action can be advantageous when 
lapping is done on automatic machines. 


Boron Carbide vs. Diamond Dust 


Diamond dust is the only rival of boron carbide in 
the rapidity and accuracy with which the lapping of 
such extremely hard materials as tungsten carbide can 
be done. Comparison of the two powders for this 
purpose, as reported by one large user, cannot be 
completely direct. 

First of all is the matter of purchase price. With 
boron carbide weighing only half as much as similar 
bulks of aluminum and costing about $6.00 to $14.00 
a pound in 100 Ib. lots vs. $0.75 to $1.50 a carat for 
diamond dust—both being fed to machines only in 
small quantities—the price advantage of boron car- 
bide is great. 

Second is operating speed. On the machines as 
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used by the men in this plant, diamond dust will cut 
twice as fast as boron carbide powder. This means 
that on hand labor operations such as the finishing 
of die surfaces to accuracies of plus or minus 0.0001 
in. and to mirror finishes, brand new diamond dust 
is used. 

Diamond dust particles will lose their points and 
wear to roundish shapes, although not so rapidly as will 
the boron carbide under similar service in this plant. 
Largely to make use of diamond dust which has worn 
too round to be used for finishing, diamond dust is 
used for ripping (hogging out) the roughened sur- 
faces of worn dies which are to be refinished. (Many 
other companies are successfully using boron carbide 
abrasive instead of diamond dust for ripping.) 

Brand new diamond dust is used for drilling the 
tungsten carbide. 

The great bulk of the work is in the roughing out 
of holes which are to be finished and polished. All 


of this less accurate work is done with boron carbide. 
The boron carbide powder, then, removes far more 
ot the tungsten carbide and does tar more of the toral 
amount ot work than does the diamond dust. 

Wastage is the final factor. The diamond dust has 
to be guarded like jewelry. It has to be inspected by 
microscope continually to see how rapidly it is break- 
ing down, how soon it must be transferred from the 
smoothest operation to a hogging one. 

Boron carbide powder is inexpensive enough so 
slight amounts can be wasted. It can be spilled on 
the floor. It can be discarded at the slightest sign 
of breaking down. 

These two factors of waste-ability and of lack of 
need for inspection of condition permit boron carbide 
to be used in fully automatic machines. Moreover the 
slowness of action of boron carbide allows these 
machines to be operated without fear of grinding too 
far and spoiling the work if not watched closely; there- 
fore one operator can run a battery of them. And 
when these machines have been developed a little 
more they may also perform the final finishing opera- 
tion, thus applying boron carbide to all but the drilling 
and the hogging out. 

This company believes that boron carbide powder 
can promote the development of hundreds of new 
lapping operations in various industries. Its experi- 
ence has been that boron carbide is twice as fast in 
action as any lapping compound other than diamond 
dust. 


Solid Parts with Fine Finish 


When made into solid form by the Norton Co., 
powdered boron carbide is compressed to about 2/5 
of its original volume. The limitations on this process 
are those of furnace capacities (the material must be 


Hardness of boron carbide makes it ideal for use in 
abrasive nozzles, where it outlasts other materials by 
a wide margin. 
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A mortar and pestle made of boron carbide inserts 
held in stainless steel, offers the advantages of hard- 
ness, mirror finish, and easy cleaning. 


heated to about 4442 F) and of shapes of pieces. 
With present furnaces, round shapes can be made up 
to about 4 in. diam., square shapes from 3) in. to 
i in., and lengths to about 8 in. Larger furnaces are 
in prospect. Tubes or other hollow shapes can be 
supplied to these same sizes provided their wall thick- 
nesses are 1/16 in. or more, with at least 14 in. walls 
preferred. Special shapes within these dimensions can 
be supplied provided designers respect the difficulties 
of compressing the powder and do not require sharp 
re-entrant angles or other forms in which the powder 
cannot be made to flow. 

Accuracies of finishes are close. Outside diameters 
are held to plus or minus 0.0025 in., inside diameters 
to plus or minus 0.0003 in. (in some cases 0.0004 in.) 
lengths within a few thousandths. The material has 
no “waste” surface which must be removed because 


- it is faulty. Therefore, to avoid expensive fabricating 


processes, users prefer to have solid boron carbide 
molded as close as possible to the final shapes in which 
it is to be used. 

The material can be superfinished to surface accu- 
racies ranging from 12 to 34 of a microinch. Gage 
blocks made of it will wring together with each other 
or with similarly accurate blocks made of steel'or of 
tungsten carbide. Because polishing and super finish- 
ing are accompanied by breaking off the suface ex- 
posed points of the individual grains these finishes 
are not only unusually durable themselves but also 
increase the abrasion resistance of the material. More- 
over the smooth and polished surfaces will not scratch 
steel unless bearing on it with extreme pressure. The 
material therefore is ideal as a wearing surface for 
devices which must ride on rapidly moving finely 
finished steel surfaces. 

For hand tools and other devices solid boron car- 
bide can be given “satin finish” and other controlled 
surfaces which will vary its coefficient of friction 
and therefore its working qualities. These finishes are 
durable enough to be called “permanent” under any 
pressures and frictions which are likely to be applied 
by human hands alone. Their durabilities under pres- 
sures and speeds applied by machine driven tools are 
not known. They will stand for considerable abuse, 
they are not “delicate,” but their endurance has not 
definitely been measured. 

The fabrication of the solid boron carbide pieces 
is a subiect about which very little appears to be 
known. The Norton Company and various principal 
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users seem to have experimented only to the point of 
being able to fabricate gage parts, abrasive blast noz- 
zles and other items for which there was ready sale 

Many prospective users of this material may prefer 
to have their parts completely fabricated by companies 
which have had plenty of experience with it. The 
New England Carbide Tool Co. of Cambridge, Mass., 
is such a company. The Norton Company ot Worces- 
ter, Mass. is another. 


Fabrication Methods 


Straight-in cutting off of solid shapes or of tubes 
is not difficult. A diamond abrasive cut off wheel 
will cut through a 1 in. thick piece in 20 sec. or less 
and through thicker pieces in proportionate time. 

Surface grinding is simple. On a 17@ in. diameter 
piece, for example, about 0.020 in. of stock per min. 
may be removed by diamond wheels. The first grind 
is with a 100 grit wheel which removes 0.002 in. of 
stock per pass with a wheel speed of 5500 to 6000 
s.f.p.m., a work speed of 200 r.p.m. and a table travel 
of 15 in. per min. With similar speeds a finishing 
wheel of 220 to 320 grit removes 0.0005 in. per pass. 
The grinding coolant can be anything suitable to the 
wheel itself; this usually means that it should not be 
alkaline. 

Lapping of the material usually is done with 500 
diamond powder, new and sharp. Polishing may be 
done with levigated alumina. There are secret proc- 
esses for these two operations. One large fabricator 
hinted that polishing is best done if the material is 
heated, but gave no further data. 

Marking the finished pieces with names or identifi- 
cation numbers is difficult. The material cannot be 
etched with acid or branded with heat. One process 
is to abrasive blast it with aluminum oxide, the mark- 
ing process taking only 10 to 15 sec. 

The possibilities of abrasive blasting as a means for 
fabricating contoured shapes appear to have been very 
little explored. That a fine stream high pressure blast 
of silicon carbide or of aluminum oxide abrasive 
directed against the material at an angle approaching 
90 deg. will erode solid boron carbide is definitely 
known. At least one prominent fabricator is experi- 
menting along these lines. 

The accurate finishing of non-cylindrical curved 
contours, especially if they are interior ones, is very 
difficult. It is a matter of slowly cutting out with 
diamond dust, requiring the close attention of specially 
skilled labor, and is expensive. 

Drilling may be done with diamond pointed tools. 
It is a slow process, especially for very small holes. 
Because of this difficulty and that of finishing interior 
contours, solid boron carbide does not seem to have 
been used for such devices as oil burner nozzles and 
rayon spinerettes in which very small holes are the 
orifices of very accurately finished recesses or chambers. 
But some fabricator or other is going to solve the 
problems of making it into products of this kind, and 
may thus develop the longest lived and most desirable 
items in his field. 

The material cannot be flame cut. It cannot be cut 

















with steel, sintered carbides, nor any known tool 
materials other than diamonds. 


Fastening and Assembly Practice 


Fastening the finished solid boron carbide members 
into their assemblies presents problems. The material 
must be supported to avoid fracturing. Sharp corners 
should be protected by steel or other shock resistant 
wear parts, or better still, any sharp corners or narrow 
based raised areas should be of steel parts mounted 
in side by side with the boron carbide. 

The material cannot be welded or brazed. It can 
be cemented, and it can be held mechanically. Experi- 
ments with powder metallurgy are reported by which 
the boron carbide parts are first placed in position and 
then the powder metal parts which are to hold them 
are formed in place, the final assembly being firm, 
accurate, and specially contoured. Results of these 
experiments are largely secret, as are the exact meth- 
ods, but it is understood that finished gages assembled 
in this way are on the market. 

Experiments are being made with various cements. 
Chrysler Cycle Weld Cement is reported to hold satis- 
factorily. The most common cement is a mixture of 
cupric oxide cement, as free as possible from cuprous 
oxide, mixed with 85% solution of phosphoric acid. 
This cement hardens in less than 20 min. and matures 
in one hour at room temperature. It is applied cold 
and therefore will not heat-distort accurate parts. The 
cement occupies from 0.0025 in. to 0.004 in. of space 
between the mating surfaces of steel and boron car- 
bide, and parts must be finished to dimensions and 
tolerances accordingly. 

Mechanical fastening can be by spinning soft metal 
about the boron carbide or by other common means. 
Such fastening must not impose too much pressure 
nor any binding strains upon the boron carbide lest 
early failures by fracturing result. Quite a few failures 
of experimental assemblies have been caused by im- 
proper mechanical fastening. And even after being 
broken in this way the boron carbide has frequently 
continued to withstand abrasion for much longer 
periods than the materials it is intended to displace. 

Boron carbide parts are likely to outlast steel or 
other parts upon which they are mounted, therefore 
their salvageability may be important. In such cases 
the cement or mechanical mounting should be remov- 
able. Concentrated ammonia solution can so weaken 
cupric oxide cement that the boron carbide parts can 
be removed; usually the parts must be immersed in 
the ammonia for at least 12 hr. Other cements may 
be dissolved or weakened by solutions the formulae 
for which may be obtained from their makers. Steel 
or other metals in mechanical fastenings may be de- 
stroyed with acids or may be cut or drilled away, care 
being taken that the cutting tools do not’ bear hard 
enough against the boron carbide to break it. 


Applications: Gages and Parts 


Gage parts are among the latest devices to be made 
on a large scale of boron carbide. They were evolved 
when an aircraft engine maker, having trouble with 
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the scratching of super-finished interior surfaces by 
the diamond points of dial indicators, looked for a 
material which was hard enough to be used in these 
points but would not scratch. Solid boron carbide was 
the answer to this problem, and the material soon 
found its way into plug gages, micrometer anvils and 
spindles, snap gages and others. 

Boron carbide gage parts frequently wear 200 times 
longer than the materials they displace. The material 
neither warps nor creeps, therefore such parts remain 
accurate. Large savings are obtained in gage inspection 
and upkeep costs; users who had to inspect steel gages 
every day often do not inspect the boron carbide 
surfaced ones more than once every ten days. One 
user reported that on the same job steel gages cost 
$50.00 a day for upkeep, chromium plated ones 
$35.00 a day, tungsten carbide surfaced ones $1.50 a 
day, and boron carbide surfaced ones $0.50 a day. 

A boron carbide tip costing $10.00 was substituted 
for a $75.00 diamond on a gage point with improved 
results. For testing very rough surfaced spark plug 
porcelains a boron carbide ring gage lasted for 1,250,- 
000 pieces as against 300 pieces for the material it 
displaced. The extremely light weight with low 
coefficient of thermal expansion of boron carbide 
enables gage users to measure more pieces per day 
with less “end of shift” fatigue of operators. Gages 
can be designed for better balance between light 
weight aluminum handles and the heavier working 
ends. Boron carbide parts are not affected by grinding 
wheel grit which may be in the holes being measured. 
Boron carbide is non-magnetic, will not pick up or 


hold static charges, therefore will not hold magnetized * 


steel chips, dirt or lint unless held to it by oil. Boron 
carbide parts may be finished to various polishes and 
other surfaces having different coefficients of friction 
with the steel being measured and thereby imparting 
different “feels” to the gages in the hands of operators. 


Blast Nozzles and Other Uses 


Abrasive blast nozzles are among the earliest uses 
of solid boron carbide. Here the user chooses between 
the extremes of production philosophies. He can use 
ten cent chilled iron nozzles and discard them as often 
as one every 30 minutes, or he can pay 170 times that 
price and obtain 3000 times that nozzle life. The 
boron carbide has tended to dominate the automatic 
machine blasting field but not the occasional-use 
manually controlled blast field. For many years the 
available boron carbide lined nozzles were limited to 
lengths of about 14 in., and since they replaced 
nozzles up to 8 in. long, blasters were bothered. Now 
the boron carbide nozzles liners are supplied in 
lengths to 8 in. or even longer, and in many other 
sizes not previously available. Many makers of noz- 
zles buy the boron carbide tubes, fabricate and mount 
them into nozzles; the user is not limited to any one 
source of supply. Boron carbide nozzles often reduce 
the overall use of compressed air by 20% as compared 
to the more rapidly wearing materials they displace. 
With all these advantages they still must be treated 
and handled like good tools and not like “rough 
implements of a rough operation.” They must be 
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Micrometers and gages made with boron carbide give 
extremely long, accurate service life, even when used 
on highly abrasive materials. 
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In the powder state, boron carbide finds wide use as a 
lapping agent. It has supplanted diamond dust for 
many applications. 


protected against impingements of rebounds, kept 
from being so dropped that the boron carbide liners 
will strike hard objects and be fractured, guarded 
against any cramping or binding when fastening them 
into place. The steel adaptor in which the nozzle is 
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held must be gasketed and otherwise protected against 
wear, as otherwise the life of the entire nozzle will 
be reduced. 

Mortar linings and pestle tips for laboratory use 
are a new item, Their service lives are indefinite; 
there is no known instance of one showing any signs 
of abrasive wear. Their surfaces can be finished to 
give any desired coefficient of friction with resultant 
effect on the speed with which work can be done in 
them. They do not scratch, therefore they can be 
cleaned completely and made free from contamination. 
They are easy to sterilize. They are high in price, but 
with experience in production makers are reducing 
prices somewhat. 

Experiments are being made with boron carbide 
sleeves for plain bearings. The material works excel- 
lently with lubricating oil, permitting the oil to de- 
velop its highest lubricity. The low coefficient of 
thermal expansion of boron carbide also helps; bear- 
ings can be given smaller clearances. But no practical 
field uses other than as liners for die guides are re- 
ported as yet. 

The material is being tried in cutting tools for 
glass-impregnated plastics and other extremely abra- 
sive materials which wear tools rapidly but exert 
little cutting pressures upon them. For metal cutting 
tools boron carbide has too little tensile strength and 
elasticity. It is known that some factories are making 
their own boron carbide cutting tools for fabricating 
porcelains and plastics, but these tools are kept secret 
and their exact application methods are not disclosed. 

There are many other uses. A few of them are: 

Masks for glass which is to be sand blasted. The 
boron carbide material is longer lived than any other 
ever tried. 

Axminster needle parts for handling jute thread in 
carpet mills. The thread is abrasive enough to cut 
other materials quite rapidly. 

Abrasive blast wheel blades. The boron carbide 
wheel blades have indicated lives more than twenty 
times longer than those of the materials against which 
they are competing on tests, but test results are not 
complete at this writing. 

Dehydration plant in which hydrochloric acid is 
sprayed, metal nozzles corrode, boron carbide does not. 

Extrusion dies for abrasive rods, for coating welding 
rods, coating cables, for graphite pencil leads. The 
boron carbide dies often have hundreds of times the 
lives of other dies. And since boron carbide wears 
slowly and therefore enlarges little under service, 
finished materials are less likely to come oversize and 
materials are saved. 

Plugs to set up eddy currents when drying abrasive 
slurry. Previous plugs lasted 24 hours, boron carbide 
plugs 125 hours, saving changing time. 

Molds for grinding wheels and other abrasive 
products. 

All but two or three of the uses are new. There 
seem to be many places where solid boron carbide 
could be used in machine shops, textile mills, chemi- 
cals plants, foods plants, extrusion processes, glass, 
ceramics and plastics industries. In no field in which 
it has been tried do its ultimate possibilities seem to 
have been approached. 
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Shotpeening Some Outstanding Applications 


by HENRY FISCHBECK and PHIL SCHMITT 


Supervisor, Metallurgical and Chemical Processing, Production Engineering Dept., and Materials 


A program for applying shotpeening—one of the war- 
period’s foremost achievements in improving materials 
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Investigator of Production Parts, respectively, Pratt & Whitney Aircraft Co., East Hartford, Conn. 


T SEEMS CERTAIN that the field of usefulness of 
shotpeening will be much enlarged in the near 
future, according to H. F. Moore, research professor 
of engineering materials, emeritus, University of Illi- 
nois. It is a process which was used but very little 1n 
the aircraft industry only two years ago but is now 
employed on a great number of engine parts. The 
automobile industry was one of the first to appreciate 
its advantages, especially on springs and other parts 
subject to fatigue. 

In the aircraft industry it is used for parts where 
an increase in fatigue strength is of primary impor- 
tance and surface finish secondary. It makes for the 
strongest part where minimum weight is required. 

Shotpeening increases the life of a part, as realized 
by laboratory tests and by observations in actual ser- 


vice. Prof. Moore states that values of percentage 
increase in life in actual service have been reported 
for springs and automobile parts and the increase in 
life due to shotpeening ranges from 3 to 20 times. 
In one case a 15 sec. exposure to 75 lb. of No. 25 
steel shot increased the fatigue life of leaf springs 
up to 1000%, according to the American Foundry 
Equipment Co. 

In the Chicago plant of the Burton Auto Spring 
Corp. the peening machine is used 10 hr. a day, six 
days a week. An average of 25,000 lb. of springs 
have been peened daily for over a year at a cost of 
under Vc per Ib. The springs for heavy duty trailers 
range from 10 to 60 in. long, weighing from 3 to 
32 Ib. 


Basically, shorpeening is stretching the surface of 


A close up view of both horizontal and vertical nozzles. 
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a metal part by a rain of round metallic shot thrown 
at high velocity. Each shot acts as a tiny peen ham- 
mer, making a small indentation in the metal surface 
and stretching it radially as it strikes. Stretching of 
the external surface, in a 0.005 to 0.010 in. layer, 
places it in residual compression, while the substance, 
not being deformed, is in a state of tension. 

It might seem that the rough surface of peened 
steel must set up localized stress concentrations. How- 
ever, there is a lowering of stress concentration at any 
one notch or pit by the presence of other notches or 
pits nearby. Many notches or pits, close together, 
seem to share the stress concentrations among them, 
while an isolated pit has no such relief from the full 
stress concentration. 

Again the maximum stress concentration is at the 
bottom of a pit or notch, the spherical shot insuring 
a smooth pit bottom, which is a further lessening of 
stress concentration. Shotpeening sets up compressive 
stresses near the surface of the metal and these are 
balanced by residual tensile stresses in the metal’s 
interior 

Shotpeening is especially effective in cases where 
the part is not polished or cannot keep a polished 
surface. It is effective on parts subject to repeated 
fatigue or torsion. One must guard against overpeen- 
ing and so far few reliable formulas have been worked 
out for every case—such factors as size of shot, mate- 
rial of shot, striking velocity, length of exposure and 
angle of impact. As Prof. Moore states: “At the pres- 
ent time experience, developed judgment and records 
of performance in service of parts similar to those 
to be peened constitute the best basis for determining 
the optimum intensity of peening for any given batch 
of parts.” 

Shotpeening can be applied to irregular shapes in 
which heat-treating processes might cause excessive 
distortion and in which rolling or drawing processes 
are not feasible. It can be applied to finished parts 
Or to specific areas on structural and machine parts, 
as the fillet of a shaft to offset stress concentration, 
or to the body to resist pitting corrosion. It can be 
applied to gear teeth without appreciable distortion. 
Often it can be used as a surface finish in place of 
polishing, with gain in fatigue strength and less 
production cost. 


OCTOBER, 1945 





Shot as purchased look like this 








under a magnification of 10X. 


As Applied by Pratt & Whitney Aircraft 


Advanced in the aircraft engine application of this 
modernized process is Pratt & Whitney Aircraft, East 
Hartford, Conn. 

Shotpeening has become standard practice at 
P&WA on certain rocker arms, aluminum pistons, 
valve spring washers, articulated (or link) rods, 
around holes and counterweight cheeks on crank- 
shafts and on many gears including the high and low 
ratio clutch oil vent gears. Experiments are being con- 
lucted on other parts such as crankcases. 

How do the aircraft engineers know what parts to 
shotpeen? First, they learn by experience what parts 
have shorter life than other parts of an assembly. 





Rocker arms in three stages. At top, after tumbling, 
but before shotpeening; at center, after peening; at 
bottom, completely machined before assembly, show- 
ing black oxide treatment. 
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Like a merry-go-round, rocker arms, with rubber masks and on individual fixtures, 
whirl around their track, this being a front view of the Pangborn shotpeening machine. 


Second, they can anticipate potential failures in parts 
that are subjected to similar stresses involving flexing, 
vibration and other fatigue strains. 

P&WA engineers claim other than the conventional 
advantages from peening. The surfaces hold lubri- 
cating oil better than unpeened parts, which also 
applies to parts that have been given a black oxide 
finish after peening. The peening operation in some 
cases, whenever it is necessary to break sharp edges, 
follows tumbling. Link rods and pistons, however, 
are not tumbled. 

One of the chief secrets of the peening process is 
the masking of those areas not to be so treated. Two 
principal materials are used for masking, one a hard 
rubber, (70-80 Durometer reading) and the other a 
high speed steel of 60-65 Rockwell C. Some ingenious 
equipment has been devised for both applying and 
removing the masks in mass production style. 

Presently Pratt & Whitney Aircraft, at its East 
Hartford, Conn. plant and at some of its satellite 
plants, is peening both ferrous and non-ferrous metals. 
The shot is of two kinds, chilled cast iron and “mall- 
abrasive,” the latter, softer than the chilled cast iron, 
being used for peening non-ferrous metal. Chilled 
cast iron shot has been found imbedded in soft metals 
such as aluminum, which is one reason why P&WA 
is using the “mallabrasive” shot for peening soft 
metals. Magnesium parts are not peened in production 
but tests as to its practicability are presently being 
conducted. 


Basic Principles of the Process 


Pratt & Whitney engineers prefer air blast peening 
when it is desired to direct shot at definite small areas 
and mechanical or centrifugal peening for large sur- 
face areas. An essentially practical device is used to 
check the necessary amount of peening, since over- 
peening is decidedly harmful. Preliminary peening 
is conducted on a test strip of steel of 44-50 Rockwell 
C hardness to determine the size of the Norbide 
[boron carbide, an ultra-hard material made by Nor- 
ton Co., Worcester, Mass., and described in E. L. 
Cady’s article in this issue] nozzle to be used, i 
angle of stream against the work, the air blast pres- 
sure and the number of minutes of exposure. 

It is the nature of peening, whether manual or 
machine, to stretch the surface on which work is 
expended. Hence, in the case of a metal strip, the 
elongated top surface causes the strip to bow or arc. 
By experimert the ideal amount of arc is determined. 
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When that arc height is determined, nozzle locations, 
blast pressure, angles of shot stream and periods of 
exposure are set up to bring about that arc height. 

The peening intensity used on Pratt & Whitney 
Aircraft parts is checked and controlled by inspection 
through the use of the Almen test strip and Almen 
No. 2 gage. The strips are fastened to a standard test 
strip block and passed under the spray of shot, with 
conditions simulating as closely as possible those to 
which a part would be subjected. This procedure :s 
carried out twice each time the machine is started. 

Peening the test strip causes the strip to arc and the 
arc height obtained is measured over 1.25 in. chordal 
length on the concave or non-peened side of the test 
strip. The Almen No. 2 gage indicates the arc height 
and it must fall within the range specified on the 
drawing of the part before any of the parts may be 
peened. Should the arc height fall out of the range 
specified, a change in air pressure or wheel speed, 
depending upon the type machine being used, will 
often correct the arc height to that required. The 
gage, with test strip in place, is presented in one of 
the illustrations. 


Equipment for Shot Peening 

Inasmuch as a rocker arm is one of the major 
engine parts shotpeened and originally involved sev- 
eral typical problems, it is well to consider tech- 





At the left is a new type rubber plate fixture to hold 


the rocker arm as it goes beneath the shot stream; 


at the right, the older type. 
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Here are fixtures that hold the test strip used to 

determine the proper “arc height” for the job in hand. 

The one at the left is for the horizontal nozzle; at the 
right, for the vertical nozzle test. 


niques in some detail. Because of the number of 
varying surface angles on the rocker arm it was neces- 
sary to obtain a pneumatic machine so the nozzles 
could direct the shot at the desired area to be peened. 
This Pangborn machine consists. of a large sheet metal 
cabinet, a rotating track on which the fixtures ride, 
a shot feeding device, four nozzles, a screening device 
and a pressure regulating valve. The cabinet may be 
entered through either of two large doors in the rear. 

[he rotating track upon which the fixtures ride 
is supported on a table of large chilled cast iron 
plates. The speed of revolution of the track ranges 
from one revolution every 3 min. to 6 min. When 
fully loaded it contains 34 fixtures, each with rocker 
arm. The shot feeding device consists of a two- 
chamber pressure tank, mixing chambers and con- 
necting pipes. The shot enters the top section of the 
pressure tank by gravity when the pressure is auto- 
matically released from the tank. This completed, the 
pressure again builds up to operating pressure. Three 
minutes after the top tank is fed, the shot enters 
the bottom chamber in a similar manner. From the 
bottom chamber the shot enters the four mixing 
chambers, is mixed with air and carried under pres- 
sure to the nozzles. Two nozzles blast in a vertical 
direction and two horizontally. 

The shot is removed from the tray under the table 
by scrapers and dropped into a chute and to a vertical 
conveyor that carries it to a screen with 0.0163 in. 
openings, where small and cracked particles are elim- 
inated. The correct size shot falls by gravity to the 
top of the pressure tank. 

The following conclusions have been made by 
P&WA engineers pertaining to the rocker arm peen- 
ing process and quality of the product: Variations in 
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Here is a gear about to be shotpeened. 


visual appearance are not objectionable if the coverage 
is sufficient; dark areas on the forged surface do not 
cause any harm if the bottom of such areas are 
peened; slightly rolled edges are not objectionable 
if they are rolled away from the tension side; cold 
flow of material is not objectionable if away from the 
tension side; areas where the polishing wheel hits 
a shotpeened area are objectionable and must be 
again shotpeened to avoid possible stress concen- 
tration; it is not harmful to peen a rocker arm twice. 

To eliminate any possibility of sharp edges appear- 
ing on the tension side, the two vertical nozzles were 
changed so that this side of rocker arms is peened 
by these nozzles last. To eliminate another problem 
it was suggested that the sharp edges on the boss 
diameter and on the adjusting screw end be broken 
previous to shotpeening, a procedure that proved 
successful. 

Certain parts of the rocker arm have to be masked, 
as shown in one of the illustrations. Fixtures are used 
for inserting the rubber plugs before peening and 
removing them afterwards. The fixture consists of 
a rotating shaft that has a hard rubber cup, of grad- 
uated hole sizes, on the ends. Application of pressure 
when inserting the plug in the spindle cup seats the 
masking plug very satisfactorily. To remove, the 
Operator inserts the proper plug in the proper fixture 
hole, steps on the foot pedal to close the fixture, 
thereby compressing the rubber. A slight pull and 
twist will complete removal of the plug. 


Settings for Rocker Arms 


The following data describe the settings for shot- 
peening rocker arms: Table speed, 1 revolution every 
3 to 6 min.; pressure, 70-75 p.s.i.; nozzle distance 
from work, horizontal nozzles, 3 and 3% in., vertical 
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Here are the various masks to prevent the shot from striking at unwanted areas. Called 


"plug tams,” 


nozzles, 37g in. Test strips revealed the following 
arc height readings for the four nozzles: 0.0195 in., 
0.017 in., 0.015 in. and 0.0155 in. 

Only rarely are dimensions of a piece changed 
seriously by shotpeening. However, it was found that 
the I.D. dimension of high and low ratio clutch oil 
vent gears was definitely altered by the peening hence 
the gear was so dimensioned as to be 0.001 in. less 
in I.D. than the desired measurement after the peening. 

Shotpeening, followed by sandblasting, has pur- 
poses other than improving fatigue resistance as here- 


These represent experiments wherein tops of the gear 
teeth were masked off with a high resin content lac- 
quer which dried with a rubber-like consistency. It 
was done to determine whether less burring of the 
tops of the gear teeth would occur. Less burring did 
occur but the test was not too practical. 
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the various styles are large flange, 


taper, small flange and cylindrical. 


tofore described. Where the finished gear is to be 
silver plated this procedure gives the surface a finely 
grained appearance, cuts down some of the turned- 
over edge effects and produces a more satistactory 
base for the plating. 

P&WA is attempting to standardize the arc heights 
according to hardness by establishing an arc height 
for steel, case hardened parts, oil hardened parts, and 
aluminum. In steels, the specification is not so im- 
portant as the hardness. 

Peening is not to be considered a cure all for such 
surface defects as: Magnaflux indications that are 
harmful, tool marks, and sharp edges. Harmful mag- 
naflux indications are not eliminated by peening, 
those that appear at magnaflux before peening will 
appear after the peening operation, should the part 
be again magnafluxed. Tool marks will show more 
prominently after peening but the part peened will 
be a much stronger part if the shot used is of a size 
that will peen the root of the tool mark. Sharp edges 
on parts before peening will not be removed by this 
process as peening does not remove metal from the 
part being peened. The sharp edges should be broken 
before the peening operation, otherwise a rolled edge 
will result and should the rolled edge be allowed, the 
part should be peened so the edge is rolled away from 
the tension side of the part. 

Peening, under control, at Pratt & Whitney Air- 
craft is becoming a widely used process and will be 
undoubtedly used on a great percentage of the parts 
going into the engine. It is of especially great value 
to the aircraft industry because lightness is, and al- 
ways will be, an important factor, and shotpeening 
at the present time presents the strongest part 
where the minimum amount of weight is required. 
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An outstanding achievement in the non-metallic engineering mate- 
rials field—the development of a really new type of material with 






a variety of uses—and what it means to metal-working plants. 


The Silicones—Truly New Materials 


by HAROLD A. KNIGHT, News Editor, MATERIALS & METHODS 


CIENCE PRODUCES few really new materials. There 
are some fundamentally new alloys, but most are 
modifications of familiar existing types. Nylon 

is a synthetic material but its chemical structure is sim- 
ilar to natural silk. In the case of silicones, however, 


we have materials that are basically, chemically new 


The chemist has known of the peculiarity of the 
compounds of the element carbon. Starting with a 
very simple carbon-hydrogen compound, a second 
carbon atom can be joined to the first, a third to the 
second, and so on. On this simple backbone the 
chemist has built several hundred thousand com 


Wire wound resistors coated with Dow Corning silicone rubber operate at 527 F and withstand 


the thermal shock of being plunged from that temperature into ice cold sea water nine successive times. 






















The water repellent nature of the silicones is shown 

by this coil treated with a silicone fluid. Surface re- 

sistivity and power factor are not appreciably changed 

even after many days immersion in water. (Courtesy: 
Dow Corning Corp.) 


pounds, and there is no theoretical limit. The carbon 
chain, in its simplest form, might be written as 
C-C-C-. In the silicones, organic groups have for 
the first time been attached chemically to the inorganic 
skeleton found in glass and mineral silicates to create 
a complicated, theoretically unlimited chemistry built 
upon the -Si-O-Si- linkages. 

While this is news of immense importance to the 
chemist, the engineer is more particularly interested 
in the question of in what forms these new materials 
will be made available to him, and what new proper- 
ties they will possess. The silicones are good news to 
the engineer also. Just as the carbon chain offers him 
materials of such diverse properties as methane gas 
for gas carburizing, volatile liquid solvents for degreas- 
ing, and that large group of materials known as the 
plastics, so the new silicon-oxygen chain has already 
produced liquids with such properties as water resis- 
tance relatively constant viscosity over a wide range 
of temperatures, heat and electrical resistance; heavy 
greases which have good lubricating properties and 
are chemically inert, resistant to softening at elevated 
temperatures and to hardening at low temperatures; 
solids of a rubbery nature that possess excellent heat 
resistance, high electrical resistance, and are not 
embrittled at low temperatures. 


Heat Resistance 


Since the engineer is usually concerned with select- 
ing a material to meet a given condition, or set of 
conditions, the silicones might be grouped according 
to their outstanding properties. Heat resistance will 
at once appear as the most significant. Having an 
inorganic “backbone,” they resist deterioration at 
temperatures several hundred degrees above the usable 
limits of similar organics. Heat resistance, especially 
when associated with electrical resistance and water 
resistance, has been the deciding factor in most of 
the present applications of the silicone materials. 





1070 


A limiting service condition for electrical motors 
is the temperature at which the insulation starts tu 
break down rapidly. Lamme and Steinmetz, in 2 
paper before the Institute of Electrical Engineers, 
said, “The problem of permissible temperature limits 
in electrical apparatus is largely that of durability 
of the insulation.” Since the problem of horsepower 
rating is largely that of temperature limits, the ad- 
vantage to be gained by insulations with higher service 
temperatures is obvious. 

The use of glass fibers for insulating motor con- 
ductors offered the possibility of higher-temperature 
service conditions, but the varnish necessary to exclude 
moisture from the windings was still organic in 
chemical nature and consequently limited in thermal 
endurance. Mica and asbestos materials were likewise 
limited by the lack of heat resistance of the varnish. 
Silicone resins have been developed for use as binders 
or impregnating agents with these inorganic insula- 
tors, and have been successful in raising service 
temperatures 100 F and more. 

A.LE.E. Class A insulators (cotton, etc.) have 194 
F as the top limit permissible for continuous opera- 
tion. The limit assigned for Class B insulators (glass, 
mica, etc.) is 230 F. Using silicone varnish with Class 
B insulators, continuous operation at 350 F has been 
found entirely practicable, and in some cases the tem- 
peratures have been carried as high as 500 F. No stan- 
dard tests nor methods of evaluating or classifying 
this combination has been evolved as yet. They are 
being referred to as Silicone Insulation. 

Higher temperatures may be translated into higher 
horsepower ratings, or into more complete enclosing 
of motors exposed to corrosive gases or liquids or 
explosive vapors. 

Varnishes of this type require a curing at relativeiy 
high temperatures—450 to 500 F. When used with 
electrical equipment caution is necessary to prevent 
melting of connections, if made with solders of the 
ordinary tin-lead types. When baking completely 
wound units care must be observed to prevent anneal- 
ing commutator segments or slip rings. Recently a 
new silicone varnish, DC996, has been introduced for 
use in impregnating completed assemblies. This var- 
nish cures at 300 F and permits operating tempera- 
tures of 350 F. 

Advantages of silicone varnishes for electrical in- 
sulation may be obtained as one or more of the 
following: (1) Permitting higher operating and 
ambient temperatures in electrical windings; (2) 
providing increased service life for the insulation; 
(3) permitting a reduction in size and weight of 
electrical equipment; (4) eliminating fire hazards 
resulting from failure of insulation; (5) lessening 
possibilities of odor of burning insulation and of 
toxic vapors, thus promoting safety. 

Varnishes are supplied as 50% solutions in Solvesso 
2. Varnishes and paints for high temperature resis- 
tance other than in electrical apparatus may be made 
with resins of the type of DC801 or 803, or in com- 
binations including these and various pigments or 
driers. Aluminum paste, Cobalt, Manganese, or Lead 
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Crucibles of inorganic fibers bonded with thermoset- 
ting silicone resins withstand 621 F, the temperature 
of melting lead. (Courtesy: Dow Corning Corp.) 


Plug-cock grease, an all silicone lubricant, is not 
affected by temperatures which melt high grade petro- 
leum jelly. (Courtesy: Dow Corning Corp.) 
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Nuodex drier may be used if desired. For some appli- 
cations it may be advantageous to thin the mixture 
with a volatile solvent such as normal butanol or the 
aromatic naphthas. Some pigments can be used when 
color is desirable, but they should be tested for sta- 
bility at 480 F, the usual service limit of the paint. 
These paints are being used as protective coatings for 
furnace parts, oven doors, smoke stacks, exhaust mani- 
folds, radiators, and similar applications. 


High Temperature Lubricants 

The silicones are also produced in the form of high 
and low temperature lubricants. 

For ball bearing use at elevated temperatures sev- 
eral special silicone greases have been compounded. 
Some are thickened with carbon black and others with 
heat stable metallic soaps. In addition to use with ball 
bearings they have found application for such severe 
service as in pumps handling molten caustic. Service 
temperatures are given as from about —5O F to about 
375 F. 

Another of the same family of greases is a light 
green material used as plug-cock grease in high pres- 
sure or high vacuum systems, and steam lines. It 1s 
very inert chemically, water insoluble, and has no 
appreciable vapor pressure even at 400 F. When used 
in valves instead of organic greases the lines may be 
flushed out with live steam without melting out the 
silicone. The working temperature range is about 
—40 F to 400 F. 

A combination of heat resistance, electrical resis- 
tance, and waterproofness is required for aircraft 
ignition cable junctions, and radio and radar connec- 
tors. A colorless silicone compound has been produced 
for this purpose. Usable over a range of from —40 
F to 400 F, it makes waterproof any ceramic, metal, 
or rubber surface coated with it. It possesses a high 
dielectric strength, and is much used to make elec- 
trical cable resistant to corona cutting. 

When low viscosity lubrication is required, several 
silicone liquids are available. By reason of their heat 
resistance silicone liquids are valuable as heat trans- 
fer media. They have also found application as damp- 
ing fluids in instruments, hydraulic fluids, heat transfer 
and thermal expansion fluids. Silicone liquids, notably 
DC702 and DC703, are stable in contact with air at 
their atmospheric boiling points, ranging from about 
752 F to 806 F, and have low vapor pressures 
at temperatures below their boiling points. This com- 
bination makes them ideally suitable for use in high 
vacuum diffusion pumps. 

One of the silicone liquids especially designed for 
high temperature lubrication is useful to 500 F. It 
remains liquid down to 5 F. 

As has been shown, uses of the silicones have been 
closely associated with their superior heat resistance. 
Solid resins have made use of the heat resistance in 
combination with electrical resistance and water re- 
sistance in insulation; liquid silicones have combined 
heat resistance with lubricating properties, water- 
proofness, or chemical resistance in their applications. 
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Heat resistance and waterproofness have both been 
utilized in the high temperature paints and varnishes 
made with silicone base. One of the most interesting 
of the silicone family, silicone rubber, likewise owes 
many of its industrial uses to its high temperature 
resistance. 


Silicone Rubber 


Silicone rubber, offered under the trade name 
Silastic by Dow-Corning Corp., is built upon the same 
inorganic backbone as the other silicones. It is sup- 
plied in several grades, possessing slightly distering 
properties, but all of them share in having heat 
resistance above that of natural or other synthetic 
rubbers. The range of usable temperatures is given 
as —70 F to 500 F. Silastic has excellent dielectic 
properties, and is waterproof. General Electric Co. 
produces silicone rubber also, and lists its temperature 
range as —60 F to 575 F. 

Silicone rubbers may be compression or extrusion 
molded. In compression molding the material 1s 
placed in the mold at room temperature, preformed 
at 500 p.s.i. for one to three minutes, still at room 
temperature, then heated to 280 to 300 F and held 
at this temperature and pressure for 5 to 10 minutes. 
The mold is then cooled to room temperature while 
maintaining the pressure, and the pressure finally re- 
leased slowly. A curing schedule at elevated tempera- 
tures in circulating air ovens must follow the molding 
to develop good physical properties. While the exact 
schedule will vary with the cross section of the piece 
and with other factors, it will start with heating at 
about 175 F and increasing slowly to 300 to 475 F 
over a period of hours. 

Extrusion molding, used to produce shapes and to 
cover wire, involves premilling at room temperature 
for 5 to 10 min., extruding through a cold barrel with 
the die at 100 to 170 F, with the stock at 130 F as it 
comes from the die. Curing may be accomplished by 
heating in a steam vulcanizer for one hour at 40 to 
60 p.s.i., then baking in a circulating air oven, or 
by going directly to the air oven and baking for an 
increased time. Final temperatures in the ovens will 
be about 300 F. 

When silicone rubber laminates are to be pre- 
pared, molded sheets of the rubber may be reinforced 
with glass cloth or wire screen, and molded and cured 
by the same process as for compression molding. 


Silicone Coatings 


Coating stocks for glass or asbestos cloth will pro- 
duce flexible materials suitable for gaskets, dia- 
phragms, electrical insulation, and the like. They will 
also adhere tenaciously to glass, iron, steel, aluminum, 
and enamelled parts. The coatings are applied as 
smooth white pastes, by knifing, spreading, or roller 
coating, or by solution coating if thinned stocks are 
used. Dipping or spraying may be used in the latter 
case. 

Coatings may be cured by heating to 475 F or 
higher if the film is less than 0.003-in. thick. The 
time required will depend upon the base material, 
shape, and other factors. An oven without an inert 


1072 








Silicone rubber gaskets are made at General Electric 


Co., Resin and Insulation Materials Div., by extrusion. 
Following this the gaskets are cured by heating. 


The ability of silicone rubber to withstand extreme 

temperatures suits it for use in gaskets for B-29 

turbo-superchargers. It remains flexible to —60 F. 
(Courtesy: General Electric Co.) 


atmosphere is suitable. For coatings of 0.010 to 0.015 
in. slow 6ven curing in an atmosphere of carbon 
dioxide or nitrogen at temperatures of 250 to 300 
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F is desirable. Thicker coatings require a cure in 
an atmosphere of live steam at 35 to 150 psi. 

Applications during the war were limited to high- 
priority needs, largely military or naval. A gasket tor 
the turbo-supercharger in the B-29 superfortress, in 
which the range of temperatures encountered is wide, 


A recent development of particular importance to 
the metal-working industries is the use of silicone 
liquids as spatter release agents in welding. When 
highly polisned surfaces of aluminum, stainless steel, 
nickel, and monel metal must be welded, a coating of 
silicone liquid prevents spalls from the operation from 


beyond the capacity of synthetic rubbers, was success- 


marring the finish. 


Silicones are being produced by Dow Corning 
Corp., Midland, Mich., and General Electric Co. The 
latter company is constructing additional facilities at 
Waterford, N. Y. 

Prices are still rather high. Resins cost $3 to $4 
per pound, varnishes, $15 per gallon, on the basis of 
50% solids. Silicone fluids are sold at about $6 per 
pound, or $48 per gallon. The silicone greases cost 
$6 to $7 per pound. Silicone rubber costs $3 to $4 
per pound. The ceramic treating solution can be had 
for $.38 to $.48 per pound. These prices may be 
expected to decrease as facilities for production in- 


fully produced from the silicone product. It was also 
used as a cushion seal for the glass in the Navy search- 
light, for which high heat resistance was a requirement. 

The silicones possess other properties besides heat 
resistance and those mentioned as associated with it. 
Certain of the liquid silicones show remarkably con- 
stant viscosity over very wide ranges of temperature, 
and have given good service in aircraft instrumencs. 
Because they are incompatible with natural and syn- 
thetic rubber and organic plastics, they make excellent 
surface-release agents in the molding of those materials. 

Another interesting application is in the waterproof 














































































































treatment of ceramics and glass. An invisible film crease, and uses multiply. They have already declined 
over the surface of the materials provides a high about 20%. _ 
degree of water resistance, making them impervious The deciding factor in the use of the silicones in 
to moisture, and greatly increasing their value as most instances is the fact that they can do things not 
electrical insulators. possible with any other materials now available. 
Uses and Physical Properties of Dow Corning Silicone Fluids 
Expansion 
a Coefficient 
Viscosi d Freezing Point Boiling Point as' pecific | k x 1000 
. Fluid | — iscosity Gra a wacom tater Tce Point | Gravity | per deg. C 
Uses of Liquid Silicones Type Temper-| Pressure | Mini- | 25 C/ 25 Cto 
cstks at 25 C GS i F atureC | mm. Hg. |mumF } 25C 100 C 
7 : 0.65 68 | -90] 99.5] 760 30 | 0.761 | 1.598 
1.0 -86 -123 152 760 100 0.818 1.451 
1.5 -76 | -105 192 760 160 0.852 1.312 
2.0 -84 -119 230 760 195 0.871 1.247 
DC 500 3.0 -70 | -94]| 70-100] 0.5 225 | 0.896 1.170 

Damping fluids 5.0 -70 | ~-94 | 20-160} 0.5 270 | 0.918 1.095 

Hydraulic fluids 10 -67 | -88 | >200 0.5 350 0.940 1.035 

Instrument liquids 20 -60 | -76 | >200 0.5 520 0.950 1.025 

Liquid dielectrics | | 50 -55 | -67 | >250 0.5 540 | 0.955 1.000 

Foam inhibitors : ——— ms ~~ en meee es oa 

Mold release agents Pear Pei Volatility on 

Waterproof treatment =, nd ; Heating 48 nell 
for glassand ceramic | C F atc | % 
insulators . = = - . eS — — 

Special lubricants for _| 100 -55 -67 | 200 | <2 600 | 0.968 | 0.969 
glass, rubber and 200 -53 -63 200 | <2 615 0.971 0.968 
plastics |DC 200 350 -50 -58 200 <2 625 0.972 0.966 

500 -50 -58 200 <2 625 0.972 0.965 

1000 -50 -58 200 “<Z 640 0.973 0.963 

50 <-70 | <-94 250 <10 530 0.986 0.95 

DC 510 500 -72 | <-97 250 <> 600 1.001 0.97 

High temperature baths [DC550| 50 to 75 52 | 62] 250 | <10 | 530 | 1.054] 0.78 
¥ ee 200 -22 -8| 250 | <30 | 480 | 1.095 | 0.73 

General lubrication st = 1c 710 350 -17| +41] 250 | <22 | 500 | 1.103 | 0.7 
high temperature 500 «A? 10 250 <15 520 1.112 0.71 

= | = ee amatcaniin et Sn acne 

Viscosity in Cstks. at Freezing Point Boiling Point 
Temp. | Pressure 
0c |25c\|100c}] C F C. |mm.Hg. 
|Dc 700} 13 | 3.5 | 1.2 | <-72| <-97| 297 | 760 | 270 | 0978 | 0.90 

Heat transfer media } — —---- —|— — —|— an a Se eewemreee, 

Thermal expansion fluids |DC 701} 52 | 9.2 | 2.2 -65 -85 | 320 | 760 291 | 1.023 | 0.91 

or diffusion /D¢702| 290 | 27.0 | 3.7 | -40| 40] 400 | 760 | 381 | 1.071 | 0.86 

IDC 703} 950 | 60.0 | 6.3 | -36| -33| 430 | 760 | 441 | 1.089 | 0.80 
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Ceramic-supported combustion, as pioneered in the Selas 
ceramic burner, and its revolutinary achievement in speed- 
ing the heat treatment and heating of metals and metal parts... 


High-Speed Metal-Heating 
with Burners Radiant Ceramic 


by HARRY W. SMITH, JR. 


ok 


Fig. 1. This gas-fired “hell-hole” unit (in 2 cells, each only 30 in. long) anneals 
seamless tubes at 1940 F at rates of from 214 to 40 ft. per min. (3 in. to 1 in. 
diam.). Each section of each tube follows the same path for the same result. 
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Fig. 2. Precision ceramic tips for radiant gas com- 
bustion, before and after firing. Note the precision 
of threads and slots, even after shrinkage due to firing. 


64QQERAMIC-SUPPORTED COMBUSTION” as a 
scientific phenomenon is old—but “ceramic- 
supported combustion” as a means of attaining 

improved heat processing results throughout industry 

is a development of recent years. 

And the development is one of sufficient influence 
to rank as an outstanding achievement in the heat- 
treating field. 

In short, “ceramic-supported combustion” is a means 
of attaining heat concentrations, flame characteristics, 
and modes of heat transfer beyond the limits of con- 
ventional furnaces and burners—concentrations, char- 
acteristics and modes which have already opened new 
procedures in production-processing-by-heat. Inves- 
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tigators and users of ceramic-supported combustion 
predict that current developments are merely the 
beginnings of a whole new technology in the use of 
heat as a tool of manufacture. 


The Ceramic Burners and Heating Units 


The specialized fired-ceramic parts from which so 
many unusual burners and heating-units are . being 
assembled have five outstanding properties which dis- 
tinguish them from metal burner elements—and 
afford clues to the new technology: 

Ceramics Stand Up Under Heat: 3100 F plus is 
not uncommon inside all-ceramic burner cells no 
larger than a pack of cigarettes ... each cell encasing 
combustion to the tune of 50,000,000 B.t.u. per hr 
per cu. ft. of combustion space. 

Ceramics Act As High Temperature Radiators 
when employed in such manner that they are scrubbed 
by burning gas-air mixtures ... become brilliantly and 
effectively incandescent literally “shine” radiant 
heat at the work to augment the effects of the usual 
hot combustion gases. 

Ceramics Permit Close Tolerance Burner Designs 
of Amazing Intricacy ... hot zone elements as pre- 
cise and as intricate as the burner tip shown in Fig. 
1. Plus or minus 1% dimensional accuracy is standard 
in fired ceramic parts with screw threads, slots and 
recesses. 

Ceramics Do Not Scale: So that combustion ports, 
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Fig. 3. An all ceramic radiant gas burner. 
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however tiny and however closely spaced, will not 
close up or burn out under protracted usage, even in 
the hottest flame-reaction zones. 

Ceramics Do Not Chill The Combustion Reaction 
before it runs its full course ... they accelerate rather 
than retard the reaction ... they make it possible to 
complete the combustion process in small space—even 
in close proximity to large, cold work-masses—and 
without flame impingement. 

It is such properties of ceramics which have made 
possible the type of industrial gas firing to be described. 

Possibly the best-known new application of ceramic- 
supported combustion is the radiant-cup gas-air 
burner, which is characterized by the fact that com- 
bustion within it is flameless in the conventional 
sense. No tongue or torch of combusting gases extends 





Fig. 4. A cell type ceramic burner. Combustion 1s 
completed wholly behind the outlet slot. High velocity 
localized heat transfer is a feature. 


beyond the burner cavity, and the entire combustion 
reaction is confined to the incandescent surface of a 
ceramic cup, trough, or other concave shape. Car- 
bureted fuel and air is delivered under pressure to a 
flame distributor (Fig. 2), with peripheral slots which 
constitute the burner ports. These slots direct radial 
petals of flame (21 to 47 in number) outward from 
the base of the ceramic cup in such manner as to scrub 
the cup surface to its rim. Flame impingement on 
work is avoided. Significant quantities of radiant heat 
(from cup surfaces as hot as 2850 F) are available— 
in addition to the convected heat from the hot prod- 
ucts of combustion. 

Further, it is possible to stud an entire furnace 
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Fig. 5. Ceramic ribbon burners are assembled from 

grooved plates. It is possible to obtain ports accurate 

to +1%, and precisely spaced in any pattern and 
frequency. 


wall or furnace roof with such burners—to construct 
specialized panels, sleeves, banks or lines of many 
such burners—or otherwise manipulate the pattern 
and the geometry of the heat-generating surface at will. 

Fig. 3, a cross-section of such a burner, shows the 
variety of parts used in a wall-type radiant-cup burner 
for high temperature work—all parts being ceramic 
throughout the entire wall thickness from furnace 
chamber to furnace shell. 

Still another class of all-ceramic burner is illus- 
trated in Fig. 4—this type encasing the combustion 
reaction totally within a ceramic cell having but a 
small outlet slot. Through this slot, at extremely high 
velocity, stream the hot products of combustion—to 
impinge upon the work piece at close range. The 
effect of the ceramic cell is to complete the combus- 
tion process before either cold surrounding air, con- 
tact with cold work, or other agencies, can upset the 
chemistry of reaction. 

There are many other variants of ceramic-supported 
combustion, such as ribbon burners assembled from 
ceramic lamina (Fig. 5). Literally hundreds of true 
small square combustion ports are spaced along each 
foot of burner length, these ports being formed by 
the juxtaposition of slotted or grooved ceramic 
laminations. 

But other factors than burner construction are 
involved in ceramic-supported combustion. The use 
of ceramic elements in burner design to achieve extra 
combustion results also imposes stringent require- 
ments upon the carbureting equipment supplying 
premixed fuel to such burners. Ratio control must 
be exact. Means of carburetion must be employed 
which will prevent either the air-gas-ratio or the 
air-gas-throughput supplied to any burnex from chang- 
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ing with adjustments of other burners on the same 
manifold. A high premixture pressure at the burner 
must be available. Inspirator-type systems (either 
high-pressure or low-pressure types) are not adequate. 
Powered automatic mixing machines—variously called 
carburetors, dilutors, or ratio-superchargers—must 
be employed. 


Some Uses: Continuous Heat Treatment 


The primary industrial results of ceramic-supported 
combustion are increasing speeds of heat transfer and 
decreasing sizes of equipment necessary for its attain- 
ment. Consider the possible implications of the 
following techniques upon whole segments of industry. 

By assembling radiant gas burners into a sleeve not 
much larger in internal diameter than the tube, bar 
or rod stock to be processed, a short “hell-hole” (Fig. 
1) may be formed through which considerable ton- 
nage may pass length after length, end after end— 
such that every section of every length traverses the 
same path through the same cell for the same heat 
treatment. Heat transfer is so accelerated that no 
increment of metal is under heat for more than a few 
seconds or minutes—quite a contrast to the hours of 
soaking in conventional equipment. Obviously detri- 





Fig. 6. Close up of high-speed slot-type forge heater 
(for heating the last 10 in. of oil well casing before 
upsetting). Note the large number of burners and 
how closely they fire at work. This unit heats the parts 
to 2200 F in 4 min., keeping scaling to a minimum. 
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Fig. 7. Bits for teakwood saws run the gamut of 12 

compacted combustion burners on the rim of a “water 

wheel unit,” to be heated to hardening temperatures 
at a pace of 2,000 an hour. 


mental effects of time-at-heat (scale, decarb, etc.) are 
materially lessened. Lineal speeds of heating up to 
40 ft. per min. for solid materials up to 1! in. in 
diameter have been attained. 

By similarly enclosing moving metal strip between 
facing panels of radiant burners both ferrous and 
non-ferrous materials in strip form may be heat 
treated on the fly. For brightening tin-plate gas-fired 
panels of 75 burners each (measuring 3 ft. x 6 ft 
in panel area) have been used for strip speeds up 
to 600 ft. per min. 

Parades of parts in single file through compact 
tunnels further condense the conventional furnace 
into a heat-treating machine—the burner spacings and 
adjustments along the length of the tunnel providing 
accurate control over complex time-temperature 
cycles required upon work pieces. Such equipment 
frequently performs two jobs at once or in sequence 
(e.g. an assembly-by-brazing and an anneal )—or 
heats parts locally (as in the case of process-anneals 
between reductions where only the zone to be shaped 
requires heating). 

By arranging burners above and below a slot ( Fig. 
6), the ends of heavy work (e.g. oil well casing) 
may be heated for upsetting or forming, with sharp 
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Fig. 8. A special unit for brazing a seam on a liquefied 
petroleum gas storage cylinder. Complete heating 
time is 4 min. 


demarcation between heated and unheated zones. 


For High-Speed Heat Transfer 


By studding small bells with radiant gas burners, 
steel billets measuring as much as 6 in. across by 
15 in. long have been heated to 2200 F in intervals 
as brief as 18 min.—uniformly within 50 F over the 
entire billet surface and into the billet core. The 
possibilities in forging are obvious, and, of course, 
one thinks of the annealing or nitriding bell. 

In all such instances (even as in the single-file 
non-stop Class), an “envelope” of ceramic-cup burners 
is closed down about the work so tightly that both 
the radiant and the convected heat transfer rates are 
enormously accelerated. Radiant heat transfer is sped 
because of the large area (in relation to intervening 
furnace wall area) of the burner cups, plus their 
extremely high radiating temperatures. Convected 
heat transfer is multiplied because of the. minimal 
volume between the work and its burner envelope and 
the consequently increased rate of sweep of hot prod- 
ucts of combustion past the work surface. Further, 
in every case, the space pattern of the burners may 
be manipulated to compensate for unequal heat 
losses over the piece, thereby attaining uniform rates 
of temperature rise in all parts—or conversely, heat- 
ing local regions for selective results without affecting 
the remainder of the part. 


Localized Heat Treatment 


Flame hardening and flame annealing with city 
gas and air—as well as silver alloy brazing in open 
production-line equipment—represent another class 
of machine-tool-for-heat-treatment resulting from the 
new art of ceramic-supported combustion. 
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Fig. 9. A special “encased combustion” unit for flame 

hardening an internal gear on a heavy machine part. 

All metals parts must be water-cooled. The principal 
parts are ceramic. 


The compacted, or encased, type of combustion here 
plays a dominant role, although ceramic-ribbon burn- 
ers and radiant-cup burners also find use. 

Figs. 7 and 8 are typical of burner adaptations, part 
handling techniques, and specialized unit designs. It 
will be noted that equipment is engineered to match 
the particular production schedule, manner of flow 
of work, part shape and type of heat application set 
by the job. The burners are fitted to the function— 
even as the cutter or wheel in a machine tool. 


Function-Fitted Combustion 


In many cases the burner inflection is the whole 
unit. Thus one installation has 72 burners on a com- 
mon manifold specially developed to process signal 
wire coatings. Each strand passes through the vertical 
axis of its own burner. Each burner is, in effect, a 
6-in. “wrapper” of incandescent ceramic—gas-fired 
from a ceramic ribbon directly opposite the slot which 
permits the burner to move back from the wire in 
the event that the wire stalls. 

In Fig. 9 the burner lets down within the part to 
be heated (which is rotated) to flame-harden internal 
gearing on a heavy mass in 2 min. So intensified and 
compacted is the heat liberation within this ceramic- 
cell burner that water-cooling is necessary to protect 
metal structural parts. The hot products of combustion 
rush out through the four vertical slots (one visible) 
around the combustion cell and escape through the 
close tolerances between burner and moving gear teeth. 

In all such cases it is the five properties of specially 
shaped and constituted ceramic parts listed earlier 
which make possible the manipulation of gas-air com- 
bustion in such ingenious, effective and unusual ways. 

Ceramic-supported combustion, indeed, is reshap- 
ing many branches of industrial process heating. 
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How the Knoop indenter has been commercially adapted in the 
Tukon hardness tester to provide an outstandingly useful tool 





for measuring the hardness of microscopically small areas 
of metals —a noteworthy materials-testing achievement. 


Microhardness Testing of Materials 


by VINCENT E. LYSAGHT Assistant to the President, Wilson Mechanical Instrument Co., Inc., New York 


HE KNOOP INDENTER, invented by the late Fred- 
erick Knoop of the National Bureau of Standards, 
was first described in Research Paper RP1220 issued 
by the Bureau. Although the outbreak of World Wer 
II somewhat retarded the development of a practical 
means of producing the indenter and a sensitive and 
accurate machine for applying the light loads em- 
ployed, the test has made valuable contributions to 
the war effort in studying surface hardness conditions, 
and has countless analogous peacetime applications. 
Many articles describing the use of the Knoop in- 
denter have been published in various technical 
magazines, and reference to the test has been made 
in technical sessions of The American Society for 
Testing Materials and The American Society for 
Metals. However, there does not appear, at this 
writing, any clear appraisal of its practical value for 
studying surface hardness, as well as the hardness of 
small areas, and this article will try to set forth some 
of the important work which has been carried on. 
The advantages of the Knoop indenter have been 


enumerated many times’ and are now well known, 
and will not be discussed here. These advantages 
would be of little value to the engineer and metal- 
lurgist unless it were possible to grind this indenter 
at a reasonable cost to meet the exacting specifications 
of The National Bureau of Standards*. This indenter 
extended the field of indentation hardness testing to 
permit the study of surface conditions less than 0.005 
in. in thickness, and to test brittle materials, such as 
glass, porcelain, carbides, etc., which would ordinarily 
shatter under testing loads. Surface conditions less 
than 0.005 in. in thickness could not be effectively 
studied even with the “Rockwell” superficial hardness 
tester or the Vickers tester. 


The Tukon Tester and its Use 


The Wilson Mechanical Instrument Co., Inc., has 
now successfully developed a technique for producing 
satisfactory Knoop indenters on a commercial basis, 
and, furthermore, has developed the “Tukon” tester 


Fig. 1. The "Tukon” tester with the Knoop indenter, in use. 
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Fig. 2. Photomicrograph of a hard area in an 18-4-1 
annealed high speed steel tool (X100 mag.). 


(Fig. 1). This instrument can be used for determina- 
tion of Knoop hardness numbers under testing loads 
of 25 to 3600 grams. The tester is fully automatic 
under electronic control in a synchronous cycle. The 
indentation is made by elevating the specimen against 
the indenter until the hardness of the specimen resists 
further indentation. As this condition is reached, an 
electronically controlled circuit prevents further ele- 
vation of the specimen and the load is applied, con- 
trolled by means of a timing motor, for about 20 sec. 
At the end of this time interval, the indenter is auto- 
matically removed from the specimen and the elevat- 
ing screw lowered away. 

Early in the development of the Tukon tester, it was 
observed that, when testing with very light loads 
(under 200 grams), the indentation was enlarged 
minutely due to the kinetic load of contact between 
indenter and specimen, and provision was made to 
prevent any such error creeping into the test. 

The first investigators using the Knoop indenter 
soon found it was necessary to select accurately the 
area where the test was to be made to better than 
0.0005 in., and this is now readily accomplished by a 
carefully constructed mechanical stage designed es- 
pecially for this purpose. The area in the specimen 
where the test is desired is selected under the micro- 
scope, the specimen moved under the indenter, the 
indentation made on the selected location, and, finally, 
the specimen returned under the microscope for the 
purpose of reading the dimension of the impression. 


Hardness of Metal Surfaces 


One of the first studies made with the Knoop inden- 
ter was by J. G. Morrison of Landis Machine Co., 
and J. P. Gill of Vanadium Alloys Steel Co., and 
reported at the 1939 Annual Convention of The 


Fig. 3. Vickers and Knoop hardness indentations on 

an unetched section of steel (X65 mag.) showing the 

great difference in size. Vickers indentations spaced 

at 0.5 mm. (0.020 in.). Parallel Knoop indentations 

spaced at 0.1 mm. (0.004 in.). Aligned Knoop inden- 

tations spaced at 0.2 mm. (0.008 in.). Load 200 grams 
on Tukon tester; 10 kg. on Vickers tester. 
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American Society for Metals*. By use of the Knoop 
indenter and loads of from 50 to 2000 grams, they 
were able to study the hardness of the nitrided cases 
of nitrided high speed steel with depth of indentation 
marks less than one micron (0.00004 in.). Here, for 
the first time, was presented a means of evaluating 
surface hardness where the microscopic case depth 
showed only 0.0005 in. 

The Knoop indenter helped the Landis Machine 
Co. in other problems, one of which was concerned 
with hard spots encountered when milling high speed 
steel. It was learned that the hard spots were primarily 
the result of tremendous heat locally developed by a 
failed tool. The metal being cut would “load” or build 
up in the chipped area and insulate it against the 
coolant. Local heat developed in certain cases ap- 
peared to have reached an estimated temperature of 
about 2000 F. The photomicrograph (Fig. 2) taken 
at 100X shows the flow lines developed as a result 
of a dull tool; also the martensitic nature of the hard 
area. 

Microscopic and microhardness tests in this instance 
were quite helpful in arriving at a conclusion which, 
at first, seemed unreasonable. The Knoop hardness 
value determined under a load of 500 grams, begin- 
ning with the non-segregated area, was 247, and in- 
creased, approaching the hard spot, to 393, 398, 403, 
422, 473, and 597. A value of 728 was obtained in 
part dark streak and light area. By reducing the load 
to 200 grams, values of 762 were obtained in the 
white area between dark streaks, and 825 in the white 
area. The Brinell hardness number of this steel was 
228. 

Exploration hardness surveys may also be made 
with the Knoop indenter across alternate hard and 
soft bands of locally hardened material resulting from 
improper grinding to the extent that grinding cracks 
occur. Such tests may be used to clearly establish the 
areas of parent metal hardness and localized bands of 
higher hardnesses, probably representing coolant 
quenching. The Norton Company have used the 
Knoop indenter in a study of the changes in hardness 
of the surface of hard steel caused by improper grind- 
ing. 

Users of chromium plate quickly recognized in the 
Knoop indenter and Tukon tester a means for con- 
trolling the hardness of the plate, and specifications 
were set up by aircraft and other manufacturers for 
hardness of chromium plate less than 0.005 in. in 
thickness, using the Tukon tester with a load of 
100 grams. 

E. J. Hubbard of Koppers Company has done con- 
siderable work along this line, and has found the 
Tukon tester useful in determining the proper chro- 
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Fig. 4. Typical watch parts tested with the Knoop indenter: (a) minute pinions, 0.0288 


in. in diam. on the gear end (6X mag.); (b) pallet arbors, 0.060 in. in length, 0.0137 
in. across the body of the arbor, with pivots 0.010 in. long and 0.0049 in. in diam. (6X 
mag.); and (c) flat fillister head screws, 0.024 in. in diam. across the head (6X mag.). 


mium plate hardness best suited for satisfactory ser- 
vice. He has reported* chromium plate hardness to 
vary from 700 to 1200 Knoop hardness under varying 
conditions and treatment, and a complete report on 
his work is awaited with interest. 

Table I, originally published by C. G. Peters and 
F. Knoop®, shows the hardness of chromium plate as 
determined by the Knoop indenter. 


Table I. Hardness of Chromium Plate as determined 
by the Knoop indenter 














Current Hard- Hardness of Electroplate 

density, Chromium |ness of (at loads indicated) 
amp. Thickness, | Basis 

per sq dm. ___in. __| Metal 2 kg. | 1 kg. |500 g.| 200 g.| 100 g.| 50 g. 

16 —_| 0.00007 | 600 | ...... | 603 | 616 | 618 | 656 | 700 
16 | 0.00053 | 569 }...... 753 | 811 | 842| 859 | 861 
16 0.00100 | 446 | ...... 172 823 | 840 | 893 | 876 
16 | 0.00162 | 334|...... | 814 | 850 | 877 | 890 | 898 
16 | 0.00195 | 262 | 738 | 833 | 850 | 884 | 928 | 909 
25 | 0.00138 | 608 | eseeee | 805 | 826 905 | 953 | 906 
10 | 0.00107 | 600 | ...... | 853 | 877 | 916 | 920 896 
10 0.00133 | 782 | 835 | 863 | 880 | 930 | 934 | 882 
10 0.00267 | 780 | 831 | 874 | 890 | 902 | 897 | 898 

















Investigators carrying on research in welding have 
long been interested in studying any change in hard- 
ness in the structure of the heat-affected zone, and at 
the Naval Research Laboratory in Anacostia, the 
Tukon tester has been used in such studies. By using 
a load of 200 grams, indentations have been spaced 
at 0.004 inch intervals, thus permitting more than 
two hundred impressions in a 1-in. distance—a great 
advantage in exact determination of maximum hard- 
ness. A detailed study of this work was presented by 
C. E. Jackson and G. G. Luther.* Fig. 3 from their 
work shows the relative size of impression with the 
Knoop indenter under a 200-gram load, as compared 
with Vickers impressions made with 10-kilogram 
load. 

Obviously, the Tukon tester, using light loads, can 
be used to survey material for change in hardness over 
a relatively small section. 


Testing Precision Parts 


As might be expected, the manufacture of precision 
timepieces involves the production of smaller parts 
than are produced by most industries. Among the 
physical properties of watch parts, the Hamilton 
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Watch Co. considers hardness to be one of the most 
important, and, accordingly, a project was set up at 
this company about six years ago, to learn a suitable 
method for making hardness tests on extremely small 
parts. Since none of the marketed equipment which 
was available and examined was capable of serving 
this purpose, they investigated with great interest the 
work being carried on with the Knoop indenter by 
J. G. Morrison of the Landis Machine Co.* G. E. 
Shubrooks of the Hamilton Watch Co. advises that a 
Tukon tester was installed for their work and this 
company was one of the very first to use the tester. 

Mr. Shubrooks further advises that while it was 
intended to reserve the instrument for purely research 
work, its flexibility has brought it into great demand 
in doing control work on critical watch parts and 
materials. To cite a few figures, they conducted over 
4,600 tests during February and March, 1945. Be- 
cause some of this work was very exacting and all of 
it was on small parts, this is considered a very satis- 
factory record. 

Watch parts and drill rod at the Hamilton Watch 
Co. are mounted in thermosetting plastic and polished 
precisely like metallographic specimens. In fact, the 
specimens can also be given a metallographic examina- 
tion before or after the indentations are made. The 
indentations can be readily removed by polishing be- 
cause they are very shallow and, after a little practice, 
the operator can put a large number of indentations 
on each part. Since the size of the indentation can be 
varied by varying the load, it is therefore possible to 
successfully test every type of watch part, even the 
smallest watch parts. Frequent tests have been made, 
for example, on balance staff pivots, screws, pinions, 
studs, pins, click springs, and hundreds of other parts, 
and Fig. 4 illustrates some of this type of work. 

Fig. 5 shows one of the teeth on a minute pinion, 
at 250X. The pinions are shown complete in Fig. 
4a. The two indentations on the tooth were made 
with a 300-gram load. Since the width of this tooth 
is only 0.0035 in. and its height from root to crown 
is 0.0072 in., it is easy to see why it is impossible 
to measure its hardness by ordinary methods; yet, the 
Tukon tester can be manipulated to measure hardness 
difference in this area of less than three hundred 
thousandths of a square inch (0.00003 sq. in.). 

Fig. 6 (also at 250X) shows a pivot end (unfin- 
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ished, not polished ) of one of the pallet arbors trom 
Fig. 4b with an indentation on it made with a 50v- 
gram load. The hardness of pivots is of critical im- 
portance and is controlled by the Tukon tester in a 
routine process. 

The ‘Lukon tester is used exclusively for controlling 
the hardness of fine wire during cold working and 
one very important application has been in the study 
of the drawing properties of Hamilton Elinvar (the 
alloy with elastic properties independent of tempera- 
ture). 

Wire used in making click springs and other parts 
is also tested. This flat wire is mounted by simply 
drawing it taut between two screws on a flat steel 
block. The shallowness of the indentations is a great 
advantage since, under ordinary conditions, the depth 
of an indentation on a wire 0.003 in. thick will be 
less than 5% of the wire’s thickness. Fig. 7, taken 
at 250X, shows a flat wire 0.003 in. x 0.009 in. with a 
200-gram indentation and a 300-gram indentation 
on the flat surface. Wire 0.003 in. x 0.009 in. is 
considered a large dimension wire by the Hamilton 
Watch Company because they are also manufacturing 
0.00127 in. x 0.0055 in.*and 0.00107 in. x 0.0055 in. 
and test these latter sizes regularly for hardness on 
the Tukon tester. 

Round wire is tested by mounting in plastic discs 
and then it is given a metallographic polish either on 
the transverse or the longitudinal sectional before 
testing. 

Experimental work has also been done at the 
Hamilton Watch Co. on hardness testing of small 
taps, threading dies, drills, and on a wide range of 
miscellaneous materials such as phosphor bronze, 
copper, invar, nickel silver, beryllium copper and 
stainless steel. Jewel material (corundum) has also 
been tested. Nickel plating, chromium plating and 
diffused indium plating have been tested after appli- 
cation upon a base metal. 


Surface Processing 


As mentioned previously, the Knoop indenter was 
a development of The National Bureau of Standards, 


Fig. 5. Knoop indentations (250X mag.) made with 
load of 300 grams on one of the teeth on pinion 
shown in Fig. 4a. 


Fig. 6. Knoop indentation (250X mag.) made with 
500-gram load on one of the pallet arbors shown in 
Fig. 4b. 


Fig. 7. Knoop indentations (250X mag.) on flat wire 

0.009 in. wide. Upper indentation made with load 

of 300 grams, and lower indentation with load of 
200 grams. 








and thus it is only natural that the personnel at the 
burcau should be among the first to use the test for 
hardaess investigations which previously could not 
be conveniently and accurately carried on with the 
existing e€yuipment. Many excellent papers have ap- 
peared in the Journal of Research, and one of them 
will be discussed here to show the varied uses to 
which the test may be put. 

In a paper by H. K. Herschman and Frederick 
Knoop on grinding treatments of printing plates’, 
the Knoop indenter was used to study the hardening 
effects of the grinding treatments on steel plates hav- 
ing different metallographic structures. They found 
the hardness of the surface metal might be influenced 
by the cooling conditions during grinding, the depth 
of cuts, and the grain size of the abrasive, but was not 
influenced by the rate at which the stone passed over 
the specimens. 

Herschman* later published results of tests using 
the Knoop indenter for study of indentation hardness 
of the surface layer of cold-rolled steel plate and the 
relation of surface hardness to the mode of initial 
finishing. 

Still other investigations were being carried on at 
the laboratories of large corporations. The problem 
was different in each case and, at the Research Labora- 
tory of Westinghouse Electric Corp., tests were made 
using the Tukon tester to study the degree of surface 
work hardening produced by present day metallogra- 
phic polishing techniques. Elaborate tests, using loads 
down to 100 grams with corresponding depths of im- 
pressions less 0.1 of a mil, enabled them to set up the 
following valuable table to aid the metallographer. 


Table Il. Approximate Depth of Work Hardening, 
in Mils (0.001 in.) 














Material and Rockwell Hardness 
— 24S Tempered 
" Copper | Brass | Aluminum | Tool Steel 
E29 | B82| B61 C35 
Coarse Grinding 5 1 1 0.2 
Fine Grinding 2 0.5 0.5 0.1 
Metallographic 
Papers 1.6 0.2 0.2 0.06 
No. 1 Wax 
Wheel 10 | 0.1 a | — 

















The necessary amount of polishing can be esti- 
mated from the above table as, for example, 5 milli- 
meters of copper should be removed with a fine 
grinding wheel to get below the deformed region 
produced by coarse grinding. 

At the 1943 meeting of The American Society for 
Metals, Constance B. Brodie of the General Electric 
Co. presented a paper® on the uses of the Tukon 
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tester. This paper should be studied by all who are 
interested in microhardness testing, as it discusses 
the broad field of usefulness of the test, which covered 
testing wire 0.25 millimeter in diameter, thin strips, 
surface layers, cutting edges of tools, etc. Valuable 
tables are included with recommended spacing of im- 
pressions, and Knoop numbers are listed for different 
materials. 


Effect of Light Loads on Results 


This paper was instrumental in starting a new 
series of studies with reference to a theoretical con- 
sideration of the Knoop number. The following year, 
D. R. Tate?® of The National Bureau of Standards 
made known his studies of the elastic recovery of the 
long diagonal of the impression. 

In the original paper on the Knoop indenter’, 
Messrs. Knoop, Peters, and Emerson assumed the 
elastic recovery of the long diagonal could be con- 
sidered negligible and, therefore, it was further as- 
sumed that any increase in hardness of a material at 
low loads was due to work hardening of the surface. 
Tate showed that this was not necessarily true be- 
cause, upon removal of the indenting load, the long 
diagonal of the impression could be observed to 
shorten. If the recovery were a constant amount, as 
his limited number of tests indicated, an apparent 
increase in hardness in indentations at low loads 
would result. Tate, therefore, recommended that, 
especially with light loads, the indenting load be 
specified. 

In the discussion of Tate’s paper, need for more 
study of this problem was indicated as Mrs. Brodie of 
General Electric Co. reported the recovery was not 
constant but was dependent upon the load. This was 
based on a limited number of tests made in her 
laboratory. 

Many more investigations must be carried on before 
the answer to the general trend that lighter loads give 
higher hardness numbers is found. No published data 
take into account differences in elastic behavior of one 
material to another. 

Furthermore, it should be kept in mind that meas- 
urements have been made either with dry lens or oil 
immersion lens, and the end of the small impression 
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Fig. 8. Knoop hardnesses on induction hardened steel 
part (X75 mag.): (4, at left) the hardened case. The 
indentations are 0.010 in. apart. Load 500 grams. The 
white surface layer is chromium. This sample was 
heated twice to 1290 F and quenched. (b, at right) 
the decarburized layer. This resulted from austenstiz- 
ing in improperly deoxidized nitrogen. The indenta- 
tions are 0.005 in. apart. Load 500 grams. 


may not have been completely resolved. A study of 
the end of the indentation, as determined by means 
of an electronic microscope, might be extremely 
valuable in clearing up this problem. 

It is, therefore, not advisable to, nor should one 
without proper interpretation, assume the Knoop 
number to be constant and independent of the load 
even on homogenous material. This does not detract 
from the value of the test, and it should be remem- 
bered authorities recommend that, even with the 136 
degree diamond pyramid indenter, it is desirable to 
report the load at which the determination was 
made!?. 

For those interested in using the 136-degree dia- 
mond pyramid indenter, the Tukon tester with the 
load applied accurately and truly normal to the surface 
being tested, is ideal provided the indenters are 
ground with the exceptional accuracy, especially at 
the apex, which is essential for shallow indentations. 
Tate’? reports results obtained with a 136-degree 
diamond indenter on the Tukon tester in his study. 


The Hardening of Steel 


An excellent picture of the value of the Knoop 
indenter can be obtained from additional work on 
induction hardening by D. L. Martin and F. E. Wiley 
at the Research Laboratory of General Electric Co.** 
The advantages of the test are most clearly indicated 
by reference to photomicrographs from their paper 
(Fig. 8). 

The Caterpillar Tractor Co. have found the Tukon 
tester and Knoop indenter helpful in probing the 
transition zone of induction hardened cases so much 
so that it has served them better than high-magnifica- 
tion metallography. 

A study on austenitic transformations by T. G. 
Digges'* shows microhardness values of from about 
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Fig. 9. Relationship between “Rockwell” C-scale num- 
bers and Knoop numbers. Load 500 grams. 
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190 for soft pearlite to about 720 for fully hardened 
martensite on a steel alloy sample containing 1.14 
per cent carbon. 

In testing constituents, it should be realized that 
with a 25-gram load, hardened steel particles have 
an impression about 20 microns long, so any indi- 
vidual constituent less than 20 microns in diameter 
cannot be tested with a Tukon tester unless it is 
extremely hard, as is, for example, a carbide. Some 
advantage in testing very small particles may be 
gained by using the 136 degree diamond pyramid 
indenter and Tukon tester. 


Relation to Other Hardness Tests 


Martin and Wiley’* also presented a conversion 
chart (Fig. 9), showing the relation between “Rock- 
well” C scale and Knoop numbers using a load of 
500 grams. Such a chart is of value to acquaint the 
user with Knoop numbers in terms of a scale with 
which he is familiar. It should never be used to set 
specifications or to meet specifications, nor should it 
be considered for Knoop numbers obtained with 
loads other than 500 grams. 

One cannot make a “Rockwell” test on chrome plate 
0.001 in. thick, or on a nitrided case 0.002 in. deep, 
but one can use the Knoop indenter for such a test, 
and a conversion chart is helpful in translating the 
results to well-known values. The same holds true 
for tests on metal constituents, but conversion charts 
should not be used for other purposes. 

Sheet metal testing down to 0.002 in., even on soft 
materials such as a 75-S aluminum sheet, offers no 
problem to the Tukon tester and Knoop indenter, or 
the 136-degree square base diamond indenter. This 
field of testing is so admirably suited to light load 
testing that it has been mentioned only briefly. The 
metal must be of a good surface finish and be sup- 
ported so as to be normal to the indenter. 


Limitations 

A general idea of the use to which the Knoop 
indenter may be put has been given, and it can be 
seen it has a very useful field. However, it is not 
a panacea for all hardness testing problems and does 
have definite limitations. The most serious handicap 
is the necessity of properly prepared samples. They 
must be lapped plane and be free from scratches and 
so mounted or supported that the indenter is normal 
to the testing surface. These requirements mean con- 
siderable time must be spent in preparation of sam- 
ples. Rounded corners produced in metallographic 
polishing will produce areas where accurate tests 
cannot be made. 

Care must be used in interpreting results. Tests 
with light loads made on certain mixed structures of 
steel samples may lead one to false conclusions, and 
the hardness number may be high or low depending 
on the chance location of the impression, for example, 
whether it is on soft ferrite or hard martensite. 

One must guard against wrong conclusions if high 
values at low loads are obtained, as pointed out in 
Tate’s paper’®. 
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Finally, on indentations less than 50 microns, there 
may be some appreciable difference in length of in- 
dentation as measured by different observers and as 
obtained with different types of optical equipment. 
These variations are reduced to a minimum by having 
the measurement made by experienced operators, and 
using optical equipment with greatest magnification 
giving the best defined outline of the indentation. 

Allowing for these limitations, the Knoop indenter 
is invaluable for measuring hardness of thin super- 
ficially hard materials, small parts and edges of 
cutting tools; hardness surveys at close spacing; de- 
carburization studies, etc. Used in connection with 
photomicrographs to help interpret the data, it opens 
up a new field to the engineer or metallurgist con- 
cerned with controlling the quality of his materials 
or processing, or with research and development 
problems. 
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The application-aspects and advantages of this accurcte- 
casting process that make it a first-rank precision- 
metal-forms achievement of the past few years. 


Plaster Mold Castings 


by N. B. BARNARD Non-Ferrous Casting Div., Briggs Mfg. Co., Cleveland 


Century by Benvenuto Cellini for molding small 

castings. The long period of time required for 
drying the plaster has precluded its use for commercial 
production until recently. During the past ten years, 
methods of drying were developed which make the 
use of plaster desirable for modern production. It is 
now apparent that we can use plaster economically, 


Per: CASTING INVESTMENT was used in the 16th 


Fig. 1. 


and present developments indicate the future use of 
plaster mold castings will continue to increase 
throughout industry. 

A plaster mold produces smooth, uniform castings 
of clear definition, close tolerances and intricate de- 
sign. Today these castings are being used by industry 
generally. Many of them are used by our largest in- 
dustries for electrical apparatus, automotive parts and 


A group of plaster mold castings of various shapes, sizes and materials. 





Fig. 2. A six-piece assembly, originally made by stamp- 

ing the plate and welding the tubing to it, 1s shown 

here when made as a one-piece plaster mold casting 
in yellow brass. 


Fig. 3. An illustration of raised figures as-cast on the 
surface of a yellow brass plaster mold casting. 


Fig. 4. This gear box, plaster-mold-cast in yellow 
brass, has been subjected to oil pressure in excess of 
2,000 lb. without developing leaks. 


extensively by the Army, Navy, and Air Corps in 
weapons of War. 


The Method and Its Materials 


As carried out at the Briggs plant, the plaster mold 
casting process comprises the following steps: The 
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plaster is mixed with other dry elements to give it 
strength, and is then mixed with water. The pattern 
impression is established in the mix when it is semi- 
set. This is followed by baking of the mold after the 
pattern has been withdrawn. Cores, also made of 
plaster, are inserted after baking; then the cope and 
drag are joined and the casting is poured. 

The requirements of the plaster material are that 
it contain sufficient permeability to provide a ready 
egress for all air and gas in the mold during pouring; 
that it be sufficiently strong to withstand the metal 
without distortion until the metal sets; that it be at 
the same time sufficiently weak so that it will collapse 
during the shrinkage of the casting after solidification 
and thus avoid setting up cooling stresses; and lastly 
that the material be devoid of moisture. 

Before the plaster mixture is added to the flask, all 
surfaces of the flask and patterns touching the mold 





Fig. 5. A Gimbal ring for a gyroscope, made to un- 
usually close tolerances as a 100,000-p.5.41. manganese 
bronze plaster mold casting. 


materials are sprayed with a parting mixture to pre- 
vent sticking when the mold is withdrawn. Later, 
quick-drying (in a matter of howrs, as against several 
days once thought necessary) of the mold is achieved 
through large-volume exhausting of the drying area, 
without checking or cracking of the mold surface. 

It is possible to make several different types of 
castings from one mold for a particular alloy cast in 
that mold. On several occasions as many as 250 cast- 
ings of 20 different designs have been produced from 
one mold. Normally the production output of a single 
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pattern impression is 1200 castings per month. 

Four alloys comprise the materials chiefly available 
as plaster mold castings—a yellow brass, two man- 
ganese bronzes and an aluminum alloy. In addition 
an aluminum bronze shows promise. The plaster mold 
casting of steel or gray iron is still in the experimental 
stage. The materials used and their properties are 
shown in an accompanying table. 

Some of the types ot castings that can be produced 
in plaster molds are illustrated in this article. Internal 
splines, ratchet teeth and stops can be cast and used 
without machining. Rivets can be cast integrally and 
gears can be cast in most alloys so that they can be 
used as-cast, except for machining the bore. Inserts 
can be cast in place and either depressed or raised 
lettering can also be produced. 


Advantages and Limitations 


The use of plaster mold castings permits reduction 
in costs through the elimination of scrap; they reduce 
the amount of machining necessary since many dimen- 
sions can be held sufficiently close in the mold and 
the remaining machining is limited to light cuts. In 
most instances, tooling is simplified because of the 
greater accuracy of the castings, the smooth surfaces 
giving better locating points; their uniformity permits 
tools and fixtures to be made closer to casting dimen- 
sions. 

The actual machine operations can be held more 
accurate because there is less variation from one 
casting to the other. They are easier to use in tools 
and fixtures because their uniformity prevents one 
casting being tight and another loose. In assembly 
the use of these castings saves time because of the 
smooth uniform surfaces; consistent tolerances elimi- 
nate the need of handfitting. Thinner sections can be 
designed in the castings because the metal is intro- 
duced into the mold under favorable conditions and 
their relative dimensional accuracy makes excessive 
machining allowances unnecessary. 

When the plaster mold is dried the moisture is 
forced out leaving the molds sufficiently permeable, 
so that the whole mold acts as a vent. As mentioned 
earlier, the plaster is strong enough to form the molten 
metal into the desired shape yet weak enough ‘to 
crush after the metal is solidified and starts to con- 
tract, so as to avoid setting up cooling stresses in the 
castings. This means that in machining the castings 
there is less “walking,” or movement of the metal, and 
that the metal is less susceptible to stress-cracking or 
season cracking. 

The elimination of porosity produces a stronger 
casting and prevents scrap from that cause. Castings 
produced in the plaster molds can be used where 
pressures are required, thus, saving expensive machin- 
ing necessary on more crudely formed metal shapes, 
and loss from leaks developing after machining. 

The plaster mold investment lends itself to intricate 
casting design permitting freedom of design in the 
castings and often allowing two or more pieces to be 
cast integral as shown in Fig. 2. Here six pieces have 
been combined to make one casting. 

The distinct definition obtained from the plaster 


1087 





Fig. 6. This plaster cast high-strength manganese 

bronze gear was one of four made together, with the 

teeth cast on and machining required only at the center 
hole and keyway. 


Fig. 8. An intricate coring job as carried out in an 
aluminum alloy plaster mold casting. 


molds eliminates much machining and provides a 
means of obtaining permanent identification or legend 
as illustrated in Fig. 3. This illustration shows raised 
letters. Equally good results are obtained by usiny 
depressed lettering. For normal identification pur- 
poses, lettering may be stamped in the pattern with a 
steel stencil. However, engraving deepens the impres- 


Fig. 7. A yellow brass gear segment, showing how 

plaster mold casting permits casting gear teeth against 

a solid back, and eliminating assembly and teeth- 
cutting operations. 


Fig. 9. This intricate shape, impossible to duplicate 
economically by machining, works out well as a 
manganese bronze plaster mold casting. 


sions and provides a more distinct figure. The raised 
letters are clear and distinct and as a part of the cast- 
ing will not wear off or become obliterated. 
Relatively close tolerances are held in most instances. 
Plus or minus 0.010 in. is recommended; however, 
sometimes tolerances as low as plus or minus 0.005 in. 
can be maintained; larger pieces sometimes require 


MATERIALS & METHODS 
Formerly METALS AND ALLOYS 





XUM | 








greater tolerances depending on the shape, size, and 
design. These tolerances permit the use of simplified 
jigs and fixtures, thus, reducing the tooling costs. The 
amount of machining required is materially reduced, 
and in those operations where closer tolerances are 
essential, the rough cuts are eliminated. 


Typical Applications 


Industry has found many applications for plaster 
mold castings. Their uniform homogeneous grain 
structure has made them highly acceptable for use in 
electronic equipment, for which purposes the slight- 
est porosity or imperfection would preclude the use 
of castings. 

In Fig. 4, a gear box of irregular sections and vary- 
ing wall dimensions has been subjected to more than 
2,000 Ib. oil pressure without developing leaks. Fig. 
5 shows a Gimbal ring used on a gyroscope. Obviously, 
this application required unusually close tolerances 
and any deflection taking place in the ring, after 
machining, is not acceptable. This ring has proved 
highly successful when cast in plaster molds. In Fig. 6 
a cast gear is shown. Four of these gears were run 
together in a power transmission unit. The machining 
was confined to reaming the center hole and cutting 
the keyway. The teeth were used as cast. 

Fig. 2 shows how light some of the sections are 
cast. Thicknesses of 0.040 in. are cast within areas 
of two square inches; 0.0625 in. is readily maintained 
within areas of four to six square inches and 0.093 in. 
thickness is possible within areas up to thirty square 
inches. The casting design determines the thinness 
of the section practical in each casting. Fig. 7 illus- 
trates how it is possible to cast gear teeth against a 
solid back, thereby eliminating the assembly necessary 
if the piece were to be fabricated and the teeth cut. 
Fig. 8 illustrates one of the more intricate coring jobs. 


Materials Used for 


Fig. 9 illustrates how casting to size can greatly reduce 
necessary machining and provide castings in forms 
which cannot be duplicated economically in machin- 


ing. 
The Future 


The engineer finds greater freedom of design when 
he considers the use of plaster as the molding medium. 
He is limited only by the physical limitations of 
existing equipment. Present equipment confines the 
size of castings to approximately 3 in. in height not 
exceeding 10 in. wide and 15 in. long. This is due to 
the standardization of mold size in order to obtain 
maximum economy in production. It is anticipated 
that developments now under way will permit the 
increase of the mold size as soon as the industrial 
demand for the larger castings is sufficient to permit 
economical production. 

In plaster mold castings the engineer finds a strong, 
uniform, homogeneous metal without porosity and 
able to hold pressure within the physical limits of 
the metal itself. The smooth surfaces permit plating 
and other forms of finishing without a large amount 
of buffing or other preparation of the surfaces. The 
close tolerances to which the castings are made simpli- 
fies the machining and facilitates both machining and 
assembly after machining. The metal patterns used 
guarantee castings made to the same dimensional 
accuracy indefinitely. Since the patterns are made in 
parts, changes and modifications of design are made 
in a part of the pattern without affecting the whole 
pattern or requiring new patterns. 

Plaster offers the engineer a medium of casting and 
flexibility of pattern equipment heretofore unknown 
in industry. The future applications and designs of 
castings which this process makes possible is limited 
only by the imagination of the designer. 


Plaster Mold Castings 


















































High Strength Manganese Bronze | Manganese Bronze | 
Composition and Properties Yellow Brass (70,000-1b.) (100,000-1b.) Aluminum Alloy 
| Copper 56.0-62.0 55.0-60.0 | 60.0-68.0 1.25 
| Iron 0.75 max. 0.4- 2.0 | 2.0- 4.0 
Aluminum 1.00 max. 0.5- 1.5 3.0- 7.5 Balance 
Manganese 0.50 max. 0.1- 1.5 2.5- 5.0 
Composition, | Tin 0.5- 1.50 1.0 max 0.50 max — 
% | Nickel 0.50 max. 0.50 max _— — 
| Lead 0.5- 1.50 0.40 max 0.20 max —— 
| Zinc Balance Balance Balance — 
| Magnesium ' 0.50 
| Silicon —? — 5.00 
| Other elements 0.25 max. 0.20 max. 0.20 max. oe 
| Tensile strength, | 
| minimum 55,000 p.s.i. 65,000 p.s.i. 95,000 p.s.i. — 
| Tensile strength, | | 
typical 55-70,000 p.s.i. | 65-80,000 p.s.i. 95-115,000 p.s.i. 15-20,000 p.s.i. 
Physical | Elongation, | 
Properties minimum 15% 20% | 10% | — 
Elongation, | 
typical 15-28% 20-35% | 10-15% 0.5-1.5% 
| Rockwell hardness 47-75 “B” 60-80 “B” | 60-85 “G" — 
| Brinell hardness | 
(500 kg.) 75-110 90-120 — — 
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Aluminum Bonded to Steel or Cast Iron 






by M. 6. WRITFIELD and V. SHESHUNOFF Consulting Engineers, Al-Fin Corp. (Subsidiary of Fairchild 


Engine and Airplane Corp.), New York. 


materials problems requiring a combination of 
strength, heat-transfer, hardness, weight, expan- 
sion, electrical conductivity and corrosion resistant 
properties found only in two dissimilar metals have 
a new tool to work with in a recent development 
known as the Al-Fin process. The Al-Fin process is 
a method for integrally joining aluminum and the 
common aluminum alloys to steel or other base metals. 
Developed originally for manufacture of aluminum 
finned cylinder barrels for use in aircraft engines, 
the process consists essentially of casting light metal, 
in the usual manner, against a specially prepared steel 
surface. A bond, formed at the interface of the two 
metals, has unique properties making it suitable for 
manufacture of various assemblies such as discharge 
tubes, radio transmission power tubes, plane exhaust 
stack heat exchangers, bearings and composite gears. 
The perfect joint, from the stress engineer's view- 
point, could be described as one which, on testing to 
destruction, proves to be stronger than one of the 
parent metals. Although that description covers part 
of the goal, it is necessary to bear in mind other 
points, such as conductivity requirements, fatigue 
effects, etc. The utmost care must be exercised so 
that the bond does not impair the physical properties 
of the metals being joined. 


[= AND PRODUCTION ENGINEERS faced with 


Shape Factors, Limitations 


One of the first questions of those familiar with 
metals, when the bonding of aluminum to steel is 
considered, is the great difference in coefficient of 
expansion—pure aluminum (99-++% ) expands about 
two times as much as low alloy and cubes steels over 
a wide temperature range. Some of the alloys of alu- 
minum, notably those containing silicon, have appre- 
ciably lower coefficients of expansion than the pure 
metal, whereas some of the stainless steels begin to 
approach aluminum in expansion. 

The differences indicated in Table I constitute a 
serious problem which we feel has been solved for 
some (but not all) of the combinations that are 
desirable from the engineering standpoint. 
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Approved combinations in production to date are 
aluminum and aluminum alloys such as Nos. 43, 355, 
142 and 195; bonded to plain, alloy and stainless 
steels, and cast iron. 

Closely connected with this consideration is the 
point of shape factors and their limitations. We 


Table 1. Difference in Coefficient of Expansion 
between Aluminum Alloys and Ferrous Materials 











| Coefficient of Thermal 
: Expansion per Degree 
Material Fahrenheit (Aver. Temp. 

| Range 68 F to 212 F) 
| 99+-% 13.3 x 10°° 
| Alloy No. 43 12.2 x 10° 

a | 

— | Alloy No. 355 12:2 x 10° 
Alloy No. 122 12.2 x 10°° 
Alloy No. 142 | 123 = 10° 
. | S.A.E. 1010 6.45 x 10°° 
ms | SAE. 4140 6.22 x 10° 
sonal Stainless-18-8 95 x it” 
| Cast iron $3 = ie" 











know that there are limits to the thickness of alu- 
minum which can be applied to cylinders, for ex- 
ample, without causing distortion which would ren- 
der the part useless or which would be great enough 
to rupture the bond under high temperature operating 
conditions. Good design from the processing stand- 
point on the steel side calls for generous radii on the 
fillets and corners, 4-in. and 12-in. radii being com- 
monly specified for fillets on cylinder barrels when 
possible. 

Irregular shaped muffs may tend to distort the 
steel cylinder slightly in processing but this has not 
proven to be a serious source of rejection. Also, in 
the case of heavy muffs designed for fins approximately 
2 in. wide, there is a definite “hour glass” effect 
produced on some muff and barrel assemblies. How- 
ever, this is relieved almost completely when the 
muff is machined to form the fins. 

Thin flat steel sections, unless properly supported, 
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Here are a wide variety of parts all of which benefit from 
the new process of joining aluminum and steel or cast iron 
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Photomicrographs showing bonds between aluminum and cast iron and three principal types of steel. 


will show heavy bowing or bi-metal action when 
bonded to aluminum sections as thick or thicker 
than the steel. 

The usual care should be taken to stress relieve 
steel sections which have been heavily machined or 
cold straightened in order to keep distortion to a 
minimum. 

In a majority of the applications now in production 
the aluminum is forced to follow the steel or ferrous 
alloy material through the inherent strength of the 
bond. The thousands of cylinder barrels now in use 
and the many test cylinders which were initially run 
to check the soundness of the construction prove 
that the job can be done. 


Properties of the Bond 

Assemblies which are used for ‘heat dissipation 
should have the alloy bond as thin as possible, since 
it is quite probable that the bond will have a lower 
conductivity than any of the major constituents. 
However, it has been shown by conductivity tests 
that a bond of approximately 0.001 in. in thickness 
does not result in any measurable temperature drop. 
Another reason for a thin bond is to preserve a 
smooth surface of the ferrous metal, for maximum 
fatigue resistance. 

Bond testing has presented numerous difficulties 
and a number of test set-ups have been tried to ob- 
tain data required for strength calculations and 
design studies. 

Direct tension tests of cylinder barrel sections, 
S.A.E. 4140 steel vs. 99+-% aluminum mounted with 
loose pins between swivel holders, show an average 
tensile strength of 6000 p.s.i. at room temperature. 
Bearing in mind that the yield strength of this grade 
of aluminum is about 5000 p.s.i., it is believed that 
the fracture of the bond in this instance is due pri- 
marily to the yielding of the soft aluminum muff 
material. This test points out the fact that the alloy 
bond has little or no ductility at room temperature. 
Knowing this, it has been possible to design so that 
this factor has not proved troublesome. 

It is doubted that the foregoing tests record the 
full or actual strength of the bond alloy, but rather 
that they indicate values for the specific test condi- 
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tions. The compressive strength is known to be 
extremely high. For example, when aluminum-coated 
steel strip prepared by hot dip method is subjected 
to rolling with reductions up to 75% or more, thick- 
ness of the alloy bond remains the same, while the 
steel and aluminum are reduced directly in proportion 
to their original thicknesses. Under these circum- 
stances we find that the alloy is separated into indi- 
vidual islands or blocks which are distributed along 
the surface in a definite pattern, but its adhesion to 
both the steel and the aluminum is unimpaired. The 
steel strip in this particular case is finished with an 
aluminum coating of approximately 0.001 in., and 
it may be of interest to note that it is competitive 
with tin plate of the 114-lb. per base box grade. 
Hardness measurements have been made on the 
bond and the recorded hardnesses of 70 to 80 Rock- 
well C, found by using a microhardness tester, are 
believed to be on the low rather than on the high side. 


Effect on Steels 


In practically every application which arises, it 
seems that while bonding is desired and essential, it 
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Heat transfer between steel and aluminum is not im- 
paired by the bonding material. 
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is equally, if not more important that the physical 
properties of the steel remain unimpaired. The avia- 
tion industry is well known for its rigid specifications 
and close inspection. These demands are being met 
and satisfied day in and day out by the aircraft 
engine cylinder barrels which are being produced 
for a number of engine companies. 


General Physical Properties 

Many of the aircraft engine cylinders are made 
from A.M.S. 6382-S.A.E. 4140 modified steel. It will 
be of interest to record a tabulation of average phys- 
ical properties, Table II, for this steel after Al-Fin 
processing, compared with average properties of the 
steel untreated. 


Table Il. Comparison of Physical Properties of 
A.M.S. 6382 Steel 














a Steel Steel 
pore (Unprocessed) (Al-Fin Processed) 

Hardness 31.0 32.0 
Tensile strength | 148,000 p.s.i. 147,500 p.s.i. 
Yield point | 143,000psi. | 139,000psii. 
Elongation 18% 23.5% 
Reduction of area 55% 63.8% 
Izod impact 51.5 ft. Ibs 76.7 ft. Ibs. 








Values in Table II are the result of a standard 
processing which has been adapted for Ranger in-line 
6- and 12-cylinder aircraft engines with highly satis- 
factory results. 

Higher hardnesses are possible with A.M.S. 6382 
and some of the other standard steels, if required; in 
fact, some assemblies have been made up with a 
steel hardness of approximately 50 Rockwell C. At 
this hardness, however, the Izod value is low and the 
uses are limited. 

Both A.M.S. 6382 and nitralloy steels with nitrided 
surfaces have been processed without destroying the 
nitrided case, and, in general, it is better to nitride 
before rather than after processing when such treat- 
ment is required. 


Fatigue Strengtn 

The effect of Al-Fin processing on the fatigue 
strength of A.MS. 6382 steel has been carefully 
studied. Here again, it was extremely difficult to set 
up a completely satisfactory test condition, but the 
data collected on the R. R. Moore machines have been 
supplemented with endurance running of aircraft 
cylinders on actual engines. The fatigue strength of 
A.MS. 6382 steel has been determined under three 
general conditions: 

1. Treated by Al-Fin standard procedure, with a 
thin coating of aluminum, 0.002 in., left on the sur- 
face of all test specimens in this group. 

2. Treated as in 1. and machined to remove the 
bond leaving bare steel. 

3. Standard steel samples of normal heat treatment 
and condition. 

The high speed R. R. Moore fatigue machines 
which were used for these tests require extremely ac- 
curate alignment and specimen preparation and while 
every precaution was taken to eliminate distortion in 
the samples with the aluminum surface, those samples 
are subject to more of an error than are the all-steel 
surfaced samples. 


Table Ill. Fatigue Tests 








Endurance 
Limit, p.5.4. 


Hardness 
Rockwell C 


Treatment 





1. Al-Fin treated 
(aluminum surface ) 32 54,000 
2. Al-Fin treated 








(polished steel surface) | 33 73,500 
3. Standard steel 
(polished steel surface) | 31 70,500 





It is significant to note that the steel wall section 
of Al-Fin barrels underlying the fin area is only 
3.4% thicker than that of the all-steel barrels. Excel- 
lent performance and service life are obtained with 
these cylinder barrels. Flange sections are usually con- 
sidered separately and either a different thickness 
factor is used due to the extremely high loading en- 


Aluminum bearings with a minimum of alloying elements result from use of the Al-Fin process. 
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countered, or the surfaces are machined to bare steel 
to facilitate inspection. 

When evaluating and interpreting fatigue values 
which have been obtained, it is important to consider 
the type of stress imposed on the engine barrel since 
our test data are based on rotating beam loading 
(reverse bending), whereas the barrel proper is sub- 
ject to a substantial amount of axial stress. Under 
these conditions reduction of endurance limit is al- 
most halved. 

In addition to the foregoing, life tests run with 
bearings also indicate that the bond has satisfactory 
fatigue resistance for this type of service. 


Thermal Conductivity 

The temperature-distance diagram is representative 
of the test results on a special steel-aluminum bar with 
an Al-Fin standard joint. The purpose of this investi- 
gation was to determine the effective resistance to 
heat flow offered by the welded joint. For this purpose 
a test bar one inch in diameter was prepared, com- 
posed of a steel section 8-in. long and an aluminum 
section 8-in. long, joined by the Al-Fin Process. 


Engine Cylinder Barrel Comparison 


Chief applications of the Al-Fin Process thus far 
has been in the aircraft engine field, or more precisely, 
in the construction of cylinder barrels. Since the 
rate at which heat must be dissipated to maintain 
suitable temperatures in mechanical parts of the en- 
gine—principally spark plugs, valves, pistons and 
cylinders—the problem of heat removal is of para- 
mount importance. Numerous attempts have been 
made to provide cylinders with high conductivity fins 
made of copper or aluminum, but a majority of the 
methods failed to reach production stage. At this 
writing, there are available to industry three distinct 
production methods of providing cylinders with high 
conductivity fins. It is interesting to note thar ail 
three methods use aluminum or its alloys for fin 
material. 


Table IV. Thermal Conductivities of 
Some Common Materials 











ih ew Thermal 
; Conductivity | Conductivity 
Material at 100C., | Per Unit of 
C.G.S. Units Weight 
Silver 1.0 | 1.0 
Copper 0.90 1.06 
Steel 0.107 0.14 
99.4% Pure Aluminum 
(2S-O) 0.54 2.09 
142-T2 Aluminum Alloy 0.40 1.54 
355-T6 Aluminum Alloy 0.33 1.29 
178-T Aluminum Alloy 0.28 1.05 





Another interesting property of aluminum is that 
its thermal conductivity increases with increase in 
temperature, whereas in the case of copper the op- 
posite is true. 


Three Joining Methods 


One of the oldest methods consists in shrink-fitting 
around the steel barrel an aluminum alloy (17-S) 
muff with integral cooling fins. Of necessity, due to 
the construction and manner of assembly, this muff 
cannot be made of pure aluminum, this material being 
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too soft for a shrink fit. By this method, then, a loss 
of heat conductivity of approximately 30% is one 
immediate disadvantage. 

Needless to say that this method of assembly pre- 
sents other problems of inefficient heat transfer. No 
matter how well machined are the mating surfaces, 
appreciable variations in the degree of mechanical 
contact of the two cylindrical surfaces still exist. 
Theoretically, the area of contact of such a joint would 
calculate to 50% maximum. Actually, the thermal 
resistance of such a system can be quite high. Because 
of different rates of expansion, pressure at the interface 
decreases at operating temperatures, which in turn 
adversely affects the thermal efficiency of the joint. 

Another methgd of providing cylinders with alumi- 
num cooling fins consists in forming a fin out of a 
flat sheet of 0.025-in. thick aluminum by passing it 
through a series of rollers. The resultant spiral fin 
thus formed, having a shape resembling the letter 
“W,” is cut up into semi-circular sections. These half 
sections are placed into the grooves machined in the 
cylinder barrel and subsequently caulked, trued to 
size and then crimped. The crimping operation is 
necessary for adequate inter-fin support. This con- 
struction permits wide fins with close spacing, and 
takes advantage of greater heat conductivity obtained 
by the use of unalloyed aluminum sheet. It is apparent, 
however, that a number of production problems are 
present with this type of cylinder, and from the heat 
transfer standpoint, the joint being a mechanical one, 
is not 100% ethicient. 

The third method—the Al-Fin process—combines 
advantages derived from the use of pure metal and 
intermetallic bonding between fin material and the 
steel barrel. Due to the metallic nature of the bond, 
thermal efficiency of the joint approaches 100%. 
The bond also makes ineffective the difference in ex- 
pansion characteristics of the two metals. In other 
words, the more ductile aluminum expands and con- 
tracts with the more rigid steel, the bond being strong 
enough to hold the two metals together. 


Performance of Al-Fin Barrels 


Performance of the Al-Fin barrel has been carefully 
investigated over a period of several years and con- 
siderable quantitative data collected as a result of sin- 
gle cylinder engine tests conducted in the laboratories 
of the Ethyl Corp., and Ranger Aircraft Engines Divi- 
sion's full scale engine installation both on test stand 
running and flight testing. 

After completing this investigation, the following 
conclusions were established: 

1. To maintain a given barrel temperature at a 
given output, an engine provided with aluminum fins 
(Al-Fin) uses approximately 379% of the drop of 
pressure, 55% of the quantity of air, and 22% of the 
cooling air horsepower, as compared with a conven- 
tional steel-finned barrel. 

2. Under given cooling conditions (drop of pres- 
sure across the baffles and cooling air temperature ) 
required by an Al-Fin barrel, a steel-finned barrel is 
capable of less than half the power output of the Al- 
Fin barrel. Theoretically then, the power output of 
an engine with steel-finned barrels could be doubled 
by using Al-Fin barrels without varying the cooling 
requirements, providing the cylinder head had the 
necessary cooling capacity. 

3. At equal cooling and operating conditions an 
Al-Fin barrel engine operates at an average barrel 
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In the cross-section of this auxiliary engine cylinder 
can be seen the method of joining aluminum with the 
base metal. 


temperature 50 F. lower than that of a steel barrel 
engine. 

4. Throughout this experimental work, no failure 
of the bond between steel and aluminum was found 
with Al-Fin barrels after prolonged operation at power 
outputs ranging from normal to 140% of normal. 


Processing for Barrel Application 


The technique of the Al-Fin process lends itself 
readily to general foundry practice. It is easily applied 
to a variety of assemblies and equally well adapted to 
both the sand and permanent mold methods of casting. 

The aluminum muffs on cylinder barrels for air- 
craft engine applications are usually cast in a per- 
manent mold and machined afterwards. What may 
seem like an expensive method actually is quite an 
economical one. Following the casting operation the 
barrel is rough machined to remove the excess metal 
from both ends of the muff and clean up the casting 
in general—this operation taking about 2 to 3 min. 

Next the barrel is placed in an automatic fin cutting 
machine and all fins are simultaneously machined by 
a gang tool. Depending on fin width, this operation 
is normally performed in 1 to 5 min. For example, 
to provide a 4-in. bore barrel with 14-in. fins 0.025-in. 
thick, and a spacing of 0.091-in., it takes about 1% 
min., whereas to obtain 2-in. fins 0.057-in. thick, and 
spaced /g-in. apart, on a 5-in. bore cylinder, may take 
closer to 5 min. 

Tools used for this operation are specially designed 
because the machinability of commercially pure alu- 
minum is quite different from that of common 
aluminum alloys. It is of interest to mention here 
that although the aluminum fins are machined seven 
times as fast as the equivalent steel fins out of a 
solid forging, the tool life is at least six times as long. 
Milling, incidentally, can also be successfully used in 
many instances where the fin design does not permit 
the use of lathe equipment. 

Permanent molds, such as used in current produc- 
tion, are of inexpensive construction, and are suitable 
for production of thousands of castings with a mini- 
mum of maintenance expense. Nearly 75% of the 
aluminum, which in most cases is virgin ingot con- 
taining less than 1% impurities, is removed by ma- 
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chining. Reprocessing of this material follows standard 
recovery procedures. Since, during machining opera- 
tions the steel surfaces of the barrel are not touched, 
the aluminum turnings are not contaminated. 

Assemblies having a relatively small number of fins 
per inch, about 4 or 5 at the most, or the ones having 
an irregular shape, can be cast directly in sand. A few 
changes in pattern equipment are usually necessary, 
as well as minor modifications in gating. Examples 
of such assemblies are a cylinder for a motorcycle 
engine and a barrel for a small auxiliary engine. Both 
of these assemblies use a cast iron liner bonded to 
aluminum alloy casting. 


Steel-Backed Aluminum Bearings 


The Al-Fin bearing typifies an important field for 
the process. This is an instance where engineers 
require the bearing qualities of aluminum (alloyed 
with tin, cadmium, etc.) coupled with the strength, 
resilience, and fatigue resistance of steel. 

Until recently, aluminum type bearings have been 
available only as solid aluminum—that is without 
steel backs. This has necessitated the use of certain 
strengthening elements or alloying constituents, in 
addition to those which are also added to develop the 
known bearing characteristics. With the advent of a 
satisfactory method of bonding steel to aluminum 
bearings the hardeners are no longer required for the 
main source of strength so that they may be reduced 
or even eliminated entirely in many applications. 

From the fatigue standpoint, steel-backed aluminum 
bearing linings have shown very interesting possibili- 
ties, and although test data are not complete, we 
know already that they are definitely superior to 
copper-lead by a very safe margin. 

The full advantage of this construction which rein- 
forces the natural strength of aluminum has not been 
completely probed, but it is known that the properties 
of the aluminum alloys are improved. 

The high thermal conductivity of aluminum is of 
value in bearings, since it tends to dissipate any local 
spots of high heat. 

Tests indicate that Al-Fin bearing construction 
permits the use of simple aluminum alloys, such as 
6% tin or 10% tin. Such flexibility of design should 
result in continuous improvement of this type of 
bearing. Results to date show aluminum bearings to 
have a considerably lower coefficient of friction than 
copper-lead and lead-indium-plated silver bearings. 
Hardness of aluminum bearing compositions may vary 
over a wide range depending largely on the hardening 
and strengthening elements added. Shown in Table 
V is a list of compositions with their respective hard- 
ness values: 


Table V. Brinell Hardness (500-Kg. Load) of 
Aluminum Bearing Compositions 














Aluminum Alloy | Room Temperature 300 F 

750 35-507 °° 

6% Sn | 25 - 30 F + ed 

10% Sn | 25 - 30 | 27 

99.4% Al (2S-O) | 23 | 15 (estimated ) 

99.9% Al 15 | 10 (estimated ) 
* Preliminary Measurements 
+ Aluminum Co. of America Data 


More work must be done on this phase of the 
program to check the relative positions on the various 
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alloy compositions shown in Table V and establish 
shaft hardness requirements. The load carrying capa- 
city of Al-Fin aluminum bearings is quite high. Tests 
indicate that it is superior to copper-lead and cad- 
mium-silver, and close to, if not equal to, silver 
(lead-indium plated) in this respect. 

To summarize briefly the results to date with 
steel-backed aluminum bearings: 

1. Superior in corrosion resistance. 

2. Low coefficient of friction. 

3. Lining is one solid composition—no plated lay- 
ers to wear off. 

4. High load carrying capacity. 

5. Excellent fatigue properties. 

6. Conformability and embedability varies with 
the hardness of the alloy used. However, all are 
satisfactory under any ordinary misalignment or dirt 
absorption requirement. 


Special Assemblies and Applications 


A use for the Al-Fin process was uncovered by 
Westinghouse engineers engaged in the manufacture 
of discharge devices. In one of their special discharge 
tubes, it was necessary to fasten aluminum, which had 
exceptional desired properties, to a ferrous base suited 
to sealing to glass. In this work, 99.4% aluminum 
was bonded to “Kovar,” a cobalt-nickel-iron alloy 
with an expansion coefficient close to that of glass. 
Even under the handicap of such widely differing 
expansion characteristics which were accentuated by 
giassing, baking and annealing operations, this design 
of bonded assembly was used for initial production. 
Later on, a modified design was developed to change 
the stress distribution at the joint by using a steel 
collar. This also helped to eliminate production losses 
due to imperfect glassing. 

As indicated earlier, proper proportioning and 
careful attention to design of the composite parts is 
essential for the successful application of the approved 
combination of metals. 

Another electronic application is in air-cooled radio 
transmission power tubes. A modification of the 
process has been developed which permits the use 
of aluminum finning bonded to the standard copper 
anode. The full effect of this new construction can 
not be evaluated until experimental work is com- 
pleted. However, the weight advantage of aluminum 
fins over copper fins plus the elimination of the low 
melting solder joint, which has always been a weak 
spot in air cooled tube construction in the past, are 
two big improvements, unquestionably. 

To the tube engineer, this also means that the door 
is open for fundamental redesign of anode construc- 
tion with a view toward lower cost, improved efh- 
ciency, or both. 

Waste heat utilization applications in this field are 
in the experimental development stage. One is the 
exhaust stack heat exchanger designed to use alumi- 
num fins bonded to an Inconel shell for aircraft 
engines, where the waste heat of the exhaust gas is 
used to heat large volumes of fresh air, which in turn 
is used to heat critical wing and empennage sections 
for de-icing purposes. 

The other application in this field now under devel- 
Opment is economizer tubes designed for marine 
boilers. There are several factors which favor the use 


of aluminum for the extended surface of the tubing. 


Weight and efficiency, but particularly the latter, are 
very important. In addition, there is the matter of 
corrosion resistance which has been a serious problem 
with all steel construction on some installations. Tests 
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are under way to determine the reaction of aluminum 
to the actual corrosion conditions. 

The most important improvement to be expected 
from the use of aluminum surfacing of steel and cast 
iron surfaces is mainly in the field of heat oxidation 
resistance. In cases where some sulphur, or sulphur 
compounds, are present in the oxidizing, or corroding 
medium, it has proven to be outstanding. 

Some comparative tests using our samples were 
completed recently by Socony-Vacuum Oil Company, 
Inc. in their Paulsboro plant using gases having a high 
concentration of sulphur. The comparison was made 
between 18-8 chromium-nickel, 25-20 chromium- 
nickel, 27 chromium and our processed plain steel 
and 18-8 stainless steel. 


* Table VI. High Temperature Oxidation Resistance 
of Several Materials 














Temper- | Time, | Change in 
Steel Samples ature F br. Weight * 
Untreated 18-8 Chromium- 

Nickel 1350 24 | —17.0% 
Untreated 25-20 Chromium- 

Nickel 1350 4 | — 8.3% 
Untreated 27% Chromium- 

Steel 1350 24 | — 84% 
Al-Coated Plain Steel 1350 | 192 | + 0.1% 
Al-Coated 18-8 Chromium- 

Nickel 1350 192 + 0.1% 
Al-Coated Plain Steel 1700 48 + 0.3% 
Al-Coated 18-8 Chromium- 

Nickel 1700 48 0.0% 














* After corrosion scale was tapped off 


Tests of aluminum surfacing on boiler tubes in 
slag type boilers indicate that it will successfully with- 
stand the complex alkali sulfide formed when sulphur 
bearing coal slag are present under corrosive condi- 
tions. 

The effect of aluminum surfacing of steel parts to 
withstand straight oxidation at elevated temperatures 
is pretty well known. Our experience shows that it is 
definitely superior to 18-8 stainless steel in this respect, 
and in fact it has even improved the life of some of 
the nickel-chromium series under some conditions. 

Aluminum camshaft drive gears with bonded in 
steel hubs offer promise of greatly improved life and 
strength over the molded resin types. The aluminum 
alloy (Alcoa 355, 142 or C-113) used seems to de- 
velop only a little more noise than the molded types 
and this construction using an Al-Fin bonded hub 
has successfully stood up during all preliminary test- 
ing. Comparative tests have shown that the bonding 
is an important feature of the design. 

Multiple cylinder assemblies have been produced 
with only minor changes in processing equipment 
and technique. 

As we look around, many assemblies now using, or 
contemplating the use of, aluminum alloys require 
under service conditions hard wear and dent resisting 
surfaces, or possibly reinforcement such as only a 
ferrous metal can properly give. In many such cases, 
a bonding of the two is the simplest and cheapest 
procedure. 
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Statistical Quality Control 
of Methods and Materials 


by EDWIN G. OLDS OPRD Quality Control Program, Carnegie Institute of Technology, Pittsburgh 


and indeed the necessity—arises for an appraisal 

of the methods used by industry in increasing 
war production to such a volume that the enemy was 
crushed under its weight. The development and ap- 
plication of new techniques together with the im- 
provement of traditional procedures made it possible 
for plants, operating with inexperienced labor and 
often inadequate supervision, to keep a steadily in- 
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Fig. 1. 


creasing flow of war materials moving toward the 
fighting fronts. Among these new production tools 
statistical quality control deserves a high rating for 
the significant contribution it has made to many 
industrial organizations. 

Peace will not bring an end to the use of statistical 
control in companies which have discovered its. poten- 
tialities. Moreover, as understanding of the methods 
becomes more general, other organizations will not 


Quality control can eliminate the need for 100% inspection on many types of parts. 














hesitate to utilize this tool for solving the problems 
of reconversion. For the benefit of this latter group, 
the nature of statistical quality control and its zone 
of application are presented briefly in this article. 

The application of statistical methods to business 
problems is not new. Men have made plans for the 
future on the basis of the past since time immemorial, 
and for several hundred years more or less successful 
attempts have been made to analyze collected data 
and use the findings as a basis for decisions. Manu- 
facturers, however, have been somewhat loath to 
apply similar principles to their production processes 
and have been inclined to cast a jaundiced eye on 
statistics as something too theoretical to find a use 
in practical operation. 

With the introduction of the quality control chart 
by Dr. Walter A. Shewhart in 1924 came a gradual 
change in industrial attitude, and by the beginning 
of World War II a number of companies were already 
utilizing statistical methods as an aid to the solution 
of production problems. Reports of the value of the 
methods in improving the quality and volume of 
manufactured items while at the same time reducing 
waste of manpower and materials aroused the interest 
of the War Production Board, and early in 1943 plans 
were laid to make available to companies engaged 
in war production information regarding statistical 
methods and help in their initiation. From April 
1943 through February 1945 a small staff in the Office 
of Production Research and Development, WPB, 
was concerned with statistical quality control, and 
since March 1945 the work has been carried forward 
under an OPRD contract at Carnegie Institute of 
Technology. 

As industry has become more familiar with the 
power of statistical quality control and has had an op- 
portunity to try the methods, its interest has increased 
rapidly. A recent report lists 543 companies which 
have sent employees to one or more of the 32 in- 
tensive courses given by universities with the assis- 
tance of OPRD. It is significant that a large 
proportion of the organizations represented at the 
earlier courses sent additional men to one or more 
of the later courses. 


Process Control 

Statistical quality control has two principal aspects: 
process control and acceptance sampling. The former, 
as the name indicates, is concerned with improving 
the method of manufacture; the latter deals with the 
application of scientific methods to the problem of 
quality assurance. These two aspects correspond to 
the two functions of inspection: 

(1) To decide whether the process is acceptable 
(2) To decide whether the product is acceptable 
The first of these functions is likely to be overlooked 
because of preoccupation with the second. As a matter 
of fact, some people believe that if the operation of 
rejecting bad product is efficiently performed, a 
satisfactory volume of good product will be available 
for shipment. By what magic an inspection depart- 
ment can pour out satisfactory material when only 

bad material flows into it is left unexplained. 
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Fig. 2. Typical statistical quality control charts for 
average and range. 


Since the fundamental way to be sure that only 
good material leaves the plant is to bend every effort 
toward producing nothing bad, the logical starting 
point for quality control is in the production depart- 
ment. While engineers have done an outstanding 
job in specifying the proper steps in the various 
manufacturing processes, the amount of money lost 
by scrap and rework provides sufficient basis for the 
opinion that many processes are susceptible to im- 
provement. 

The first step in improving a process is to obtain 
a clear picture of its behavior. If the quality charac- 
teristic under scrutiny is susceptible to measurement, 
it is customary to tabulate the results obtained by 
measuring a considerable number of pieces and assume 
that the distribution provides a fair representation 
of process capability. Although this proceduref works 
well with a stable process, it is not satisfactory when 
the process is subject to erratic fluctuationsgsuch as 
is often the case. Instead, it is better to#draw a 
series of samples of a small number of items, taken sn 
order of production or on some other rational basis, 
and analyze them with the control chart technique 
initiated by Shewhart. 


How the Charts Are Used 


For each of the samples the average and range 
(difference between largest and smallest values) are 
calculated. Two charts are constructed, one for aver- 
ages and one for ranges. Fig. 1 shows typical charts 
for a series of twenty-five samples of five units each. 
The quality characteristic under consideration might 
be flange thickness after a finish grinding operation. 

The grand average for the 125 pieces is 0.40039 
in. and the average of the ranges for the 25 samples 
is 0.00027 in. Naturally, some of the points on the 
charts deviate considerably from the average lines. 

The dashed lines on the two charts are called con- 
trol lines or “action” lines. The location for these lines 
is determined by simple computations using the grand 
average, the average range, and certain constants 
depending on sample size. The location and use of 
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the control lines depend on the following philosophy 
which is the basis of the control chart technique. In 
every manufacturing operation there are two general 
types of causes of variability: chance causes, which 
produce random variation, and assignable causes, 
which produce various types of erratic behavior. The 
assignable causes can and should be discovered and 
eliminated. If all of the variability in a process is 
due to the operation of a constant system of chance 
causes, the process is said to be in a state of statistical 
control. Control lines are so located that practically 
all of the points from a controlled process fall inside 
the control band. Whenever a point falls outside the 
control band, it can be assumed that an assignable 
cause is operating.* Unless assignable causes are 
eliminated, it is unsafe to predict what the quality 
of future product will be. 

Referring to Fig. 2 again, it is evident: that the 
current process is out of control. Points 23 and 24 
on the chart for averages are above the upper control 
limit, and point 25 is above the upper control limit 
on the range chart. All three are indications of the 
same assignable cause: unnecessary resetting in an 
endeavor to meet specifications. The pieces in sample 
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22 seemed to the operator to be running too low; 
he over-adjusted and samples 23 and 24 were too 
high; sample 25 came at the time of another ad- 
justment from high to low. 

Assuming that since the assignable cause is known, 
it can be eliminated, the data from the last three 
samples are discarded, and new averages are cal- 
culated. The grand average becomes 0.40037 in. and 
the average range 0.00024 in. A simple calculation 
based on these values makes it possible to state that 
the process, if controlled, will have practically all its 
production within range 0.40006 to 0.40068 in. 

Having determined the capabilities of the process, 
the next step is to decide whether the process is satis- 
factory and to find a way to improve it, if mecessary. 
Up to this point the specification limits have not been 
mentioned. This omission was intentional and was 
done in order to emphasize the fact that control limits 
are set by the process, regardless of the blueprint. 


* Theoretically this assumption is not strictly correct, since there is a 
small chance for a sample point from a controlled process to fall outside 
the control band 
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The specification, 0.4000 + 0.0005 and -0.0000 
in. indicates what product is acceptable. Comparison 
with the calculated product capability reveals several 
interesting facts. In the first place, the process would 
not be satisfactory even if it were controlled. A simple 
statistical calculation indicates that about 10% of the 
material produced would need rework. Second, the. 
operator is aiming too high. Even with the present 
process, the rework could be reduced to 3% if he 
would run the process at an average of 0.4003 in. 
Third, if the average range of the process could be 
controlled at 0.00019 in. instead of at 0.00024 in., 
100% inspection probably could be eliminated. 

The third step in improving quality is maintaining 
good quality after it has been attained. It is not 
enough to revise a process so that it will produce 
satisfactorily for a short time. Safeguards must be 
arranged to avoid future trouble. Control charts serve 
in this capacity if assignable causes are always ferreted 
out whenever an indication of their presence is given. 


Visual Defects and their Reduction 


It should not be assumed that all control charts must 
be based on measurements. In the case of non-meas- 
urable characteristics, such as visual defects, excellent 
results have been obtained by charting the number of 
defects per unit. Airplane manufacturers have found 
this type of chart valuable for reducing squawks, and 
one plant reports that the installation of such charts 
brought a 35% improvement within a month. 

Using the same basic philosophy as in the case of 
measurements, it is possible to plot control charts for 
fraction defective. Such charts may be kept on a week- 
ly, daily, or hourly basis for a section or department 
or may record the results of lot-by-lot inspection for 
a single type of defect. They provide a particularly 
effective medium for comparing the work of different 
shifts or different production lines. 

In one large plant fraction defective charts on 
weekly production are maintained at several hundred 
key points. At the end of each quarter limits are re- 
viewed and new limits set on the basis of an analysis 
of past records. Whenever a point falls above an 
upper control limit, it is the responsibility of produc- 
tion to find and eliminate the assignable cause. A 
weekly summary of the percentage of charts showing 
lack of control gives management an excellent picture 
of the general health of plant operation. 

An amusing cause of erratic behavior of weekly 
rejections was discovered in connection with an at- 
tempt to raise the quality of an ordnance item. For 
a particular week the control chart for fraction defec- 
tive showed a point well below the lower control 
limit; the point for the next week was above the 
upper limit. An investigation revealed that, because 
the chief inspector was on vacation, during the first 
week borderline material was held for his decision; 
the next week he came back to work and rejected 
most of it! 

Although the simplicity and effectiveness of the 
control chart gives it a high rank among statistical 
techniques, production men have found a number of 
other tools to be very useful in attacking certain 
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Fig. 4. Statistical quality control can be applied to visual inspection as well as manual. 


problems. Analysis of variance, as the name indicates, 
examines the variation in the production process in 
order to isolate that part of the total variation resulting 
from known or assumed causes. The steel industry in 
particular is enthusiastic about the possibilities of 
correlation. Many of its assignable causes are well 
known but cannot be eliminated. Therefore proper 
allowance for their effect must be made. Correlation 
provides a satisfactory estimate of what that allow- 
ance should be. Decisions on the question of relative 
superiority of methods or materials are best made on 
the basis of correctly interpreted statistical data. A 
working knowledge of tests of significance, therefore, 
becomes a desirable, if not an absolutely necessary, 
part of quality control equipment. 


Material-Acceptance Sampling 


Up to this point attention has been focused on 
improvement of the manufacturing process. It will 
now be turned to a brief consideration of the con- 
tribution of statistical methods to the inspection func- 
tion. While the importance of “building right” de- 
serves heavy emphasis, it would be a mistake to en- 
tirely overlook the fact that there are many places in 
the plant where decisions on acceptability of material 
must be made. 

Many companies take pride in 100% inspection, 
and when such inspection is necessary the pride is 
laudable. Yet there are many quality characteristics 
for which 100% inspection is uneconomical and a 
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host of others for which it is impossible. Furthermore, 
much 100% inspection is not 100% efficient. Check- 
ing the accuracy of complete inspection is a nice appli- 
cation for the control chart for fraction defective. 

If, at any point, investigation reveals that even a 
small percentage of substandard material can be tol- 
erated, scientific sampling can be introduced. A saving 
of $15,000 on inspection of forgings reported by a 
tool company is “a drop in the bucket” in comparison 
with obvious potentialities in many plants. It is a fair 
presumption that many millions would have been 
added to the cost of the war if governmental procure- 
ment agencies had not adopted standard sampling 
procedures. 

If any bad lots are submitted, no sampling plan 
exists which will guarantee the rejection of all of 
them. Any plan will accept a small amount of bad 
material and reject an occasional lot of acceptable 
material (if less than perfect material is acceptable). 
Yet these amounts can be kept so small relative to 
total amounts received that the efficiency will compare 
favorably to the usual 100% inspection. 

It is easy to set up a sampling plan, but one cannot 
depend on intuition to tell how the plan will operate 
in practice. One such plan is to specify that a sample 
of ten pieces shall be taken from each lot and the lot 
accepted if none of the pieces are defective. Fig. 3 
gives the operating characteristic for such a plan. 
It works well if only perfect lots are submitted. If 
lots containing 23.0% defective pieces are submitted, 
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however, it will accept, on the average, 10 such lots 
out of 100. On the other hand, a supplier must con- 
trol his process average at 0.51% or less to avoid 
having more than one lot in 20 rejected. Once its 
characteristics are realized, such a plan probably would 
satisfy neither consumer nor producer. 

If some knowledge of statistics is combined with a 
thorough understanding of the practical requirements 
dictated by manufacturing conditions, workable sam- 
pling plans can be devised. Most quality control 
men, however, have preferred to adopt one of the 
standard plans now available. When the results of 
war research are published, there will be a still wider 
selection from which to choose. 


Applications and Benefits 


Lest this article leave the impression that statistical 
quality control has not progressed beyond the theore- 
tical stage, it might be well to cite the experiences of 
a few of the 1800 practical men who attended one 
of the intensive courses and then returned to their 
respective organizations to put quality control to work. 

A company producing airplane wings was having 
trouble with the dimpling operation due to cracking. 
The quality-minded chief inspector applied statistical 
control and reduced the percentage of rejection from 
30% to 5% thus saving 80% of the repair time 
previously required. By use of scientific sampling he 
saved 95% of the inspection time. But the most im- 
portant outcome of his work was the removal of a 
bottleneck which was keeping production 10 to 15% 
below its potential. 

A plant filling insecticide bombs was losing several 
thousand dollars a month from their Freon gas ac- 
count. Installation of control charts resulted in the 
discovery and elimination of various assignable causes 
of excess variability in the filling operation. In the 
first three months of operation the net savings were 
reported to be $13,000. 

One of the jobs attacked by another quality control 
man was the reduction of scrap from a six-spindle 
automatic producing more than a million washers per 
month for use on bombers. He was able to reduce 
scrap from 30% to 2.8% and eliminate two-thirds 
of the down time. 

At a rifle-manufacturing plant, inspection cost was 
cut 37% in three months. At another plant inspection 
on tool bits was reduced 50%. At. another, checking 
4% of the sodium-filled valves for capacity and using 
a control chart proved as satisfactory as the previous 
100% inspection. At another the manufacture of 
bearings was so improved by the use of charts that 
inspection personnel could be reduced 85%. 

What part of the savings would have been made 
without statistical quality control, what part was the 
result of psychology, and what part could be attributed 
only to the use of the more powerful statistical 
methods cannot be satisfactorily estimated. In any 
case the end results were gratifying to the various 
companies and helpful to the war effort. 

In this article an attempt has been made to explain 
the nature of statistical quality control and indicate 
its importance as a new industrial tool. Recognizing 
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that no two things can be made exactly alike since 
variability is inherent in all manufacturing processes, 
and also recognizing that uniformity within limits is 
required, statistical quality concrol provides scientific 
methods for coping with excess deviations without 
costly investigations of variability uneconomical to 
eliminate. 

By use of the techniques, engineers are deriving the 
maximum benefits from industrial data. At each 
point in the production process, from raw materials to 
finished goods, quality control is playing an important 
role. The utility of the methods is not confined :o 
any single industrial field. Wherever measurements 
are made and numerical data collected in order to 
point the way to increased uniformity and higher 
quality, the methods of statistical quality control 
bring added power. 

As stated at the beginning, interest in statistical 
quality control has increased rapidly during the war. 
Many of the problems it helped to solve were prob- 
lems of war production. However, the problems cf 
manufacturing for peace are made up of the same 
ingredients and require no less powerful tools. Statis- 
tical quality control is new, but not untried. It prom- 
ises to aid industry, in peace, as in war, to produce 
an improved quality at a reduced cost, and such aid 


will be needed. 
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AGAIN, REVERE IS READY NOW! 





Revere metals are impartial. They don’t care whether they are used 
for battleships or baby carriages, for rockets or refrigerators. That 
is why there is practically no reconversion problem at Revere to 
slow down production of copper, brass, bronze, aluminum, 
magnesium, steel. 


We are ready now to fill industry’s peacetime needs. 


Revere hopes that, in the conflict just ended, what we won was 
the gigantic opening battle for better living. To fight this war our 
nation needs materials and the products of industry on a scale even 
greater than that which won military victory. 


One inevitable result of Revere’s war effort is that not only our 
ability to produce, but our ability to give service, have been 
expanded many times. Revere research has probed further and 
further. Revere Technical Advisors are armed with greater knowl- 
edge and experience. New methods and new machines may save 
precious time or cut all-important cost. 


With all these enhanced resources we are ready now to serve 
man’s creative spirit and, by supplying industry in abundance, to 
help make of life the rich, joyous thing it can be. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in principal cities 
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Made by regular production methods this part was thought to Made by the SINTEEL process from metal powder this part doe 
be cheap and quickly made. But look at the one on the right. the jobwith same efficiency, costs 25% less and is made qui 


~ The one on the right costs 25% less 


Ana this part is only one example of the rates now unobtainable by any other method. 

money and time we can save you in the Precision is maintained, eliminating time 

manufacture of parts by the SINTEEL process. and labor for setup and machining. 
We've made contacts, electrodes, armatures, The SINTEEL process makes intricate design 

ordnance parts, pole pieces, sprockets, cams possible at low cost. 

and many other parts. If you use parts let us look at them. SINTEEL 
Most of these parts have been turned may save you time and money by eliminating 


out at low costs and fast production costly castings, forgings or machining. 


American Electro Metal Corporation 


YONKERS 2, NEW YORK 


Offices in Chicago, Dayton and Detroit 
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MATERIALS & METHODS MANUAL 


This is another in a series of Manuals on engineering materials and processing 
methods, published at periodic intervals as special sections in Materials & Methods. 
Each of them is intended to be a compressed handbook on its particular 

subject and to be packed with useful reference data on the characteristics 

of certain materials or metal-forms or with essential principles, best procedures 
and operating data for performing specific metal-working processes. 


A Review and Directory 
by the Editors of MATERIALS & METHODS 


The wartime period hes brent an expansion and 

improvement in engineering materials so vast and so intense 

that few men can easily keep abreast of and informed 

about them. Yet thousands of engineers and manufacturing men 

need ail the information they can get—and quickly—about 
"engineering materials as of today, so that they may better plan 

and produce the peacetime products they have waited 

so long to make. This Manual (which is also the second in our 

promised series of “Reconversion Bulletins”) attempts 

to fill this need by providing (1):a read-as-you-run picture of 

outstanding new developments in metallic and nonmetallic 

engineering materials during the past few years and (2) a 

directory-listing of the leading producers of raw and semi- 

finished materials now available for peacetime 

product manufacture. 


ss Introduction. fe Pep oes 5 Paget tae | | 
- New Alloys — eb ocsoridlen uae ieee «..s Page.1106.. | 
Nonmetallic Engineering Materials Today. . . Page 1112 | 
~ Directory of J ater a . . | PagetlI6 © | 
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The purpose of this combined Manual 
and Reconversion Bulletin is to bring the 


reader up-to-date on “materials” develop- 
ments of the last few hectic years— 
simultaneously (1) to review progress in 


new alloys, new nonmetallic materials and 
new fields of service for them all and (2) to 
present a listing or directory of manufac- 
turers of materials, classified according to 
the type of materials each makes. 

The entire field of engineering materials 
for manufactured products comprises 

(a) the basic raw materials—the “com- 
positions of matter” (metals, alloys, non- 
metallic compounds), of which products 
are made; 


(b) fabricated parts or metal-forms 
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(castings, forgings, stampings, powder parts, 
plastic moldings, extrusions, etc.)— actu- 
ally materials in semi-finished or fabricated 
form; 

(c) coatings and finishes for products— 
in short their “surface materials’; and 

(d) welding rods and electrodes, braz- 
ing alloys, solders and fasteners—the “‘jcint- 
and-connection” materials for the product. 

The present Manual covers only (a)— 
the basic raw materials (or compositions-of- 
matter) of which products are made. 
Reviews and directories of (b) metal-forms 
and fabricated parts, (c) surface finishes 
and coatings, and (d) welding and join- 
ing materials, which will be presented in 
later issues. 





The information in this Manual is divided 
into three sections: (1) a review of new 
alloys and applications developed during 
the war period; (2) a review of progress 
in nonmetallic materials during the last 
four or five years; and (3) a directory 
listing of the names and addresses of manu- 
facturers of each of the basic types of 
metallic and nonmetallic raw materials used 
by the metal-working industries. 

It is suggested that the reader read the 
first two sections to obtain a quick, bird’s- 
eye-view of recent progress in materials and 
the general situation ‘as of today, and then 
use the directory section to locate sources 
of more specific information on individual 
types of materials. 


New Alloys—their Characteristics and Uses 


A quick review of the “New Materials 
and Finishes’ Tables published in the 
January 1942, 1943 and 1944 issues of this 
magazine is enough to indicate the terrific 
which industry developed and 
applied new steels and nonferrous alloys 
during the war—either to save materials, 
to reduce production time or to meet new 
and more stringent service requirements. 
These wartime developments, ranging all 
the way from the “NE steels” to new, strong 
aluminum alloys, are of direct significance 
to post-war engineering. The most signifi- 
cant of these advances, and especially those 
that have occurred since we published our 
last “New Materials” Table in January 
1944, will be highlighted in this report. 

With steels predominating in tonnage 
produced and value to mankind it is logical 
to consider them first. Steels representing 
at least ten years of technological advance- 
ment, encompassed under the pressure of 


|. four war years, will soon be flowing from 
the furnaces for an expected enormous peace 


_— 





time consumption. Even though some of 
these answer to prewar specification names, 
they have been vastly improved in quality, 
performance and adaptability. 

Continued study of the physical chemistry 
of steel making, contributing to better 


_ regulation of metallurgical reactions, slag 


composition, temperature and deoxidation, 


‘have led to greater refinement of practice 


and control of product. Many of the alloy 


. steels formerly made in limited quantities 


in an electric furnace can now be made in 
huge open hearth heats, meaning a lower 


, price to the buyer. The consumer also finds 


‘available 


“intensified” steels, whose harden- 
ability has been greatly enhanced by addi- 
tion of boron. 

Bessemer steel had seemed to be passing 
out of the picture, but better practices, 
improved standards and elimination of rule- 
of-thumb methods of manufacture have 


_made it a formidable rival of open hearth 


steel for many applications. 

Probably the most spectacular among the 
new steels are those that resist high heat— 
steels for use in superchargers, jet propul- 
sion componets and other applications where 
temperatures of 1500 F are common and 
continuous. Compositions and methods of 


-manufacture are still on the secret list and 


a Navy ordnance man, high up, told us 
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recently that probably a year and a half 
will elapse before details on these steels 
are released to the public. 

Stainless steel witnessed but little change 
in composition or properties during the war, 
staying largely in its groove. However 
applications have increased many fold and 
it has become appreciated that its strength- 
weight ratio is an outstanding property. 

Speedy deposition of a thin phosphate 
film on sheet and strip steel has found many 
uses in war time and other new coatings 
are helping to make steel more efficient. 
New pickling processes have been developed, 
including continuous pickling which is more 


efficient and rapid. Deep drawing of steel 
for cartridge cases to supplant scarce brass 
has taught much. New advances have been 
made in welding, forging and casting steel. 

Better automotive springs used in military 
vehicles will result in better peace equip- 
ment. Special steels were developed for 
landing mats, that may be adapted to pre- 
venting soil erosion in peace. Among other 
improvements have been abrasion-resisting 
grips for conveyor belts, special galvanized 
sheet steel for air-conditioning ducts, better 
enameling stock for signs and household 
goods. 


Nor have the nonferrous metals been 





Glass, which has long been used in the laboratory, has been applied to many heavy 


tasks as in this special tank—the largest glass tank ever built. 


(Courtesy: Pittsburgh 


Plate Glass Co.) 


MATERIALS & METHODS 


Formerly METALS AND ALLOYS 





aknt eso woe Oe 








XUM 





MATERIALS & METHODS MANUAL § 





now available with many 


Plastics are 
furnished in the same 


same manner 


idle. New strong light metals, free-machin- 
ing copper alloys, zinc alloy dies, broaden- 
ing uses for silver, new lead alloys, solders 
that save tin, and clad metals are but a few 
of the dozens of developments that have 
enormously complicated the materials en- 
gineering field and made necessary the prep- 
aration of “‘catch-your-breath” reports like 
this. 


The N. E. Steels 


Unique among the new steels of the war 
are the National Emergency steels since they 
are not a trademarked brand of any one 
company but rather the creatures of the steel 
industry as a whole. They were developed 
in 1942 by engineers associated with the 
American Iron and Steel Institute in 
cooperation with the Society of Automotive 
Engineers and other groups. As is by now 
well known they were devised to save critical 
alloying elements such as nickel, chromium 


and molybdenum. In the N. E. steels the 
amounts of alloying elements are much 
reduced in percentages and they often de- 


pend on three or more alloying elements 
where two were used before. Again, they 
take advantage of the “residual” alloys pre- 
sent in ordinary scrap, residuals which in- 
crease in alloying percentages as the years go 
by. 

The importance of these steels may be 
gaged by the fact that during 1944 36% 
of all alloy steel production was of the 
N. E. type. This of course does not neces- 
sarily reflect the popularity of the N. E.'s 
since WPB compelled its use in many 
applications. The real test will of course 
come when steel is plentiful and consumers 


can choose freely the specifications they 
want. 
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combinations of 


(Courtesy: 


Some types can be 


characteristics. 
hapes as the common metals and can be machined in much the 


Eastman Kodak Co.) 


From the start the 8600 and 8700 series 
seem to have been the most popular and 
promise to remain so. General Motors has 
standardized on these two series in their 
specification manuals for materials entering 
their cars. It is evident that more of the 
Detroit crowd will similarly recognize them. 
There is some talk of the possible merging 
of these two series at which time they might 
be given a different number. 

In the 8600 series a survey conducted 
among seven of the leading manufacturers 
of these steels reports that 8640 is the most 
popular, a steel whose composition is: 
Carbon, 0.38-0.43; manganese, 0.75-1.00; 
silicon, 0.20-0.35; nickel, 0.40-0.70; chro- 
mium, 0.40-0.60 and molybdenum, 0.15- 
0.25. In popularity 8620 comes next, with 
8630 standing third. 

Among the 8700 series 8740 (same as 
8640 save that molybdenum content is 0.05 
higher) stands head and shoulders above 
the other members of its group. No. 8735 
takes one seventh the tonnage of the group, 
standing second, with 8720 third. 

In the 9400 group No. 9445 (C 0.43- 
0.48, Mn 1.00-1.30, Si 0.20-0.35, Ni 0.30- 
0.60, Cr 0.30-0.50, Mo 0.08-0.15) is the 
most prevalent, with others in the group 
passing out. No longer are either the 9700 
nor 9900 series being produced. 

In the 9800 series, used for heavy forg- 
ings the 9840 (C 0.38-0.43, Mn 0.70-0.90, 
Si 0.20-0.35, Ni 0.85-1.15, Cr 0.70-0.90, 
Mo 0.20-0.30) and 9850 (same as 9840 
except for carbon of 0.48-0.53) promise 
to be permanent. 

As regards the future of the N. E. steels 
in peace there is perhaps no reason to change 
the conclusions reached from a survey of 
expert engineers and metallurgists in the 
winter of 1944, conducted by Edwin F. Cone 
of METALS AND ALLOYS. The consensus 
then was: 


(1) N. E. steels are here to stay though 
their use will be lower than at present; 
price factors as much as anything else will 
set the level of their ultimate use. 

(2) The older, high alloy engineering 
steels will regain some (perhaps much) of 
the ground they lost during the war, but 
will probably not resume their former rela- 
tive position. 

As to the fussiness with which the N. E. 
steels have to be heat-treated, Charles M. 
Parker of the American Iron and Steel 
Institute states that the heat-treater does 
not have to be as careful as first thought 
necessary. Then of course the large shops, 
during the war if not before, set up a host 
of heat-treat controls and cycles, largely 
automatic. Mr. Parker points out that the 
N. E. steels machine easily and that there 
is but little distortion, which is particularly 
to be desired in gear and similar jobs 


Low Alloy Steels 


The low-alloy, high-strength steels featur- 
ing higher elastic limit and better corrosion 
than ordinary structural steels, and possess- 
ing therefore interesting weight-saving pos- 
sibilities, are ready to continue their pre- 
war expansion in use. Some of them 
(e.g. “N-A-X”) found wide wartime use 
in the Army’s jeep and gun mount programs. 

One of the newest steels, developed only 
during the past year, is called “Jalloy.” 
Like the other low alloy steels it is designed 
for use in the mill-rolled condition, but 
heat treatment will improve it. Trial per- 
formances indicate high strength, satisfactory 
ductility and high impact resistance at both 
room and subzero temperatures. Formability 
is naturally best in the low carbon and 
abrasion resistance in the high carbon. The 
medium carbon grade is an excellent shafting 
steel. 

Another “new” steel, is “Otiscoloy.” 
Though it was made prior to the war, its 
development has come about principally 
during the past five years. It was promoted 
originally for high tensile sheets and plates, 
but is now available in bars, structural 
shapes and tubing. It is designed for use in 
the as-delivered condition, without subse- 
quent heat treatment by fabricators or 
consumers. 

A high strength, corrosion resistant steel, 
“Aldecor,” was recently placed on the 
market by Alloys Development Co., having 
toughness, ductility and good welding 
properties. It contains carbon, manganese, 
phosphorus, chromium, nickel, molyb- 
denum and copper. Being low in carbon 
and manganese, it provides an_ effective 
outlet for “tri-alloy” scrap. It is a good 
structural steel. 


Specialty Steels 


A few what might be termed specialty 1 
steels have been developed during the war. | 
One of these is an alloy enameling steel || 
lack of || 


that is so fine-grained and with 
porosity, that it is admirably suited to} 
enameling. The enameling can be applied 
without the usual ground coat. Called —4 
Namel” and developed by Inland Steel Co., 
in conjunction with Titanium Alloy Mfg. 
Co., it gives a finish equal to the best multi- 
coat. It reduces the enamel chipping hazard, 
lowers over-all enameling cost and increases 
the service life of the finished product. 
Moreover it has drawing properties fully 
equal to the best deep drawing sheets, 





| 


| 
| 
| 
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including the carbon steel sheets made tor 
the automotive trade. 

Another specialty or novelty is beryllium 
steel, beryllium best being known through 
its marriage to copper. Beryllium steel has 
high temperature properties, one analysis 
aging to maximum hardness at between 
1300 and 1380 F and containing 12% 
chromium, 1% beryllium and over 8% 
nickel. Springs made of this material retain 
their strength at red heat. With such steels 
the creep boundary is high. 

Additions to its line of steel for the 
electrical industry, embracing standard 
silicon steel bars, sheets, cold rolled strip 
in coils and laminations, are announced 
by Allegheny Ludlum. One is a high 
permeability, low loss, oriented silicon steel, 
called ‘“Silectron.” The company’s high 
permeability nickel steels, “Allegheny 47- 
50” and “Mumetal,” have been extended 
to include “Momimax” and ‘“Sinimax,” 
core materials particularly suited to the new 
developments i in high frequency communica- 


tions. “Permendur,” characterized by high 
intrinsic saturation, is amother recent 
addition. 

An ultra thin alloy steel, ‘“Hipersil’” 


has been brought out by the American 
Rolling Mill Co., being grain-oriented steel, 
only 2 mils thick, for high frequency 
transformers. 


Stainless Steels 
and Heat-Resisting Alloys 


The growing use of stainless steels for 
mechanical or weight-saving reasons, the 
development of several grades of free- 
machining stainless steels, the development 
of design-strengthened (e.g. ‘““Rigid-Texed’’) 
sheet to overcome the lack of stiffness in 
thin sections, the increasing popularity of 
electropolished stainless steels, the applica- 
tion of colored (particularly, blackened) 
stainless to important jobs, and the wide 
interest in surface hardened or nitrided 
stainless steels have been separately or 
collectively reported by Allegheny Ludlum, 
Carpenter, Eastern, Industrial Steels, Repub- 
lic and Rustless as of outstanding current 
importance, but several companies empha- 
sized the great significance of the new super- 
heat-resistant stainless alloys in the war 
effort and for post-war products. 

One of the drawbacks of ordinary stain- 
less steel was that it had poor corrosion 
resistance to certain acids such as sulphuric 
and hydrochloric. As a class stainless steels 
require oxidizing conditions to resist corro- 
sion, something which the common indus- 
trial acids, when in contact with the steel, 
do not permit. 

For use with these acids, for instance, 
Allegheny Ludlum Steel Corp. developed a 
new alloy combining iron, chromium, nickel 
and cobalt as alloying elements in pro- 
portions up to 25% and molybdenum in 
smaller amounts. Designed for use in con- 
tact with hot sulphuric acid is “Durimet 
20,” sponsored by the Duriron Co., Inc. 
whose analysis is as follows: Nickel, 
29.00%; chromium 19.00%; molybdenum 
3.00%; copper 4.00%; silicon 1.00% with 
carbon 0.07% max. The maker points out 
that the alloy contains sufficient nickel to 
place 4% copper in solution, this latter 
element being absolutely essential to secure 
good resistance to sulphuric acid. They 
claim that it has been demonstrated that 
unless appreciable copper is present, the 
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Beryllium copper increased in use so greatly that it was placed on the critical list during 


the war. 
(Courtesy: 


corrosion may be increased by as much as 
500 to 1 in straight sulphuric acid. 

Adequate amounts of chromium and 
molybdenum are present to secure resis- 
tance to oxidizing acids and with the 
well balanced proportion of nickel, an 
austenitic matrix results with all the 
mechanical properties of the conventional 
18-8-S alloy. 

Certain refinements and special purpose 
qualities have been added to the 12% 
chromium steel by several manufacturers. 
Thus Type 416, a free machining grade, 
has been developed for use where higher 
hardness around 300 Brinell is required. 
The resultant steel has more consistent 
hardenability. In Type 403 turbine quality 
processing controls have been developed 
that result in increased uniformity of 
product. To make welding of stainless steels 
more efficient the 12% chromium-alu- 
minum bearing steel, Type 405, and the 
high chromium-low ‘carbon alloys in the 
range of compositions of Type 430 stain- 
less steels have been developed as to heat 
treatment to improve the ductility of the 
weld. 

In the field of welded tubing, atomic 
hydrogen welded stainless steel tubes have 
been developed by Allegheny Ludlum. 

Several companies are now manfacturing 
and fabricating stainless-clad steels, and its 
advantages of high-corrosion-resistance at 
the surface and low cost are of interest 
to an increasing number of metal-working 
plants. 

Prominent in the manufacture of stainless 
steel for hot moving parts in aircraft, such 
as gas turbine wheels, turbosuperchargers, 
etc. has been the Timken Steel & Tube Div., 
its principal new product having been 
“Timken 16-25-6 super stainless steel.” 

Metals to resist constant high temperatures 
of around 1500 F under stress were also de- 
veloped by Timken, General Electric, Elec- 
tromet, Allegheny Ludlum and others. They 
are designed also to resist high stresses at 
the same time. These alloys carry additions 


It is again being specified for many springs, 
Instrument Specialties Co., Inc.) 


electrical, and electronic parts, 


of molybdenum, tungsten and columbium 
to either a chromium-nickel or chromium- 
nickel-cobalt base. Two of Allegheny Lud- 
lum’s alloys, S-590 and 816, for example, 
are being produced commercially in fairly 
large quantities as forgings, bars, wires, 
sheets and welded tubing. Principal 
uses are as gas turbine buckets. Others in 
this group, with lower alloy additions, may 
be used as poppet valves in reciprocating 
combustion engines. As precision castings 
they withstand a somewhat higher tempera- 
ture under the same exacting conditions. 

These alloys are being used for aircraft 
jet propulsion motors, gas turbines, diesel 
superchargers and heavy duty valves for 
internal combustion engines. In many cases 
these superior high strength elevated 
temperature alloys can be dimensioned only 
by precision casting and grinding. 

The Binney Castings Co., Toledo 7, 
developed a new heat resisting alloyed iron, 
especially applicable to furnace parts re- 
quiring superior alloy to stand up under 800 
to 1600 F. It is cheaper than the usual 
chromium-nickel alleys generally used in 
this temperature range. The company has 
also made improvements in its glass mold 
alloys (alloys used as castings which form 
glass). The improvement is a reduction 
of an already extremely low expansion, 
increasing resistance to scale formation, 
cracking and growth, etc. 

Sterling Alloys, Inc., was also one of a 
group of alloy castings manufacturers who 
produced low-alloy compositions that met 
moderately high- -temperature requirements 
without excessive use of strategic nickel 
and chromium. 

The Alloy Casting Co., Champaiga, Ill. 
made great progress in the production 0 
thin-wall, heat resisting castings. With 
special equipment, patterns, rigging and 
special welding and testing machines and 
techniques, they claim to be the only 
foundry of their type able to produce certain 
large castings, some 48 in. in diam.; yet 
with 4 in. wall. 
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Tool and Die Materials 


The outstanding developments among 
tool and die materials have been (1) the 
successful use and established position of 
the high-moly, lower-tungsten grades of 
high-speed steel, (2) the enormous ex- 
pansion in use of cemented carbides (and 
the development of new types) for cutting 
steels and for wear-resistant parts, and (3) 
the growing importance of the ultra-hard 
cast nonferrous tool materials. 

A new free-machining oil hardening 
tool steel is reported by Allegheny Ludlum 
Steel Co. to be 50% faster cutting than 
the conventional manganese oil hardening 
die steel or carbon tool steel. It has a fairly 
high impact and transverse rupture and 
high resistance to abrasion, which qualities 
make it suitable for many applications such 
as gages, drawing and cold forming dies, 
and rolls, bushings, machine parts sub- 
ject to wear, etc. 

Another new steel that is excellent for 
accurate jigs, fixtures, templates, gages and 
small precision parts is manganese air 
hardening, hot rolled and cold rolled strip 
for flat ground stock. This steel hardens at 
a low temperature, 1450-1500 F, in air to 
over Rockwell 60 C with little or no size 
change. 

Several manufacturers developed cast 
alloys of the cobalt, chromium, tungsten, 
boron type for cutting speeds intermediate 
between high speed steel and carbides. Such 
alloys have high red hardness and give good 
service on hard cast iron, steel, stainless 
and other high alloyed steels. Modifications 
of the anaylsis in castings show promise as 
inserts for various hot work applications. 

Many companies have been working with 
subzero treatment, down often as low as 
minus 150 F. This treatment supplements 
the usual heat treatment of some of the 
more highly alloyed tool and die steels, 
giving definite improvement in performance, 
as well as holding size over long periods 
of time. This treatment applies especially 
to the high carbon chromium types. 
Research is being done with this treatment 
applied to other types such as 5% chromium 
air hardening and hot work steels. 

Die steels for working with plastics were 
developed by various concerns. A straight 
carbon type is used for short production 
dies, but for longer runs a low carbon 
nickel-chromium type is preferred. Both 
types are easily hobbed, by virtue of a 
special cycle anneal. 

The war made imperative the use of 
harder steels and materials that resist abra- 
sion and have long wear. Everything seems 
to run faster whether machines or airplanes 
that machines manufacture. Carbides have 
grown phenomenally, not only as cutting 
tools, but where it is necessary to minimize 
the undesirable effects of wear for such 
things as bearings of ball and sleeve types; 
guides and bushings; ring and plug gages; 
lathe, gtinder centers and other machine 
Parts; grinder parts for the fine grinding 
of Paint pigments and similar abrasive 
materials; wire stranding and textile guides; 
nozzles for spraying liquid cement, abrasive 
Paints, fruit juices and milk; liners for 
molds for bricks, drugs, powdered metals, 
etc; indicator points; valve seats. 

Well known, of course, are Carboloy, 
Firthaloy, Vascoloy-Ramet and Kennametal 
—all now widely accepted for the machin- 
ing of steels of all hardnesses They are 
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used tor such tools as taps, thread milling 
cutters, hobs, glass cutters, etc. The trend 
is towards using carbide tools for the 
machining of such abrasive non-metallics as 
plastics, Fiberglas-reinforced plastics, mi- 
carta, zirconite, etc. As a cutting tool 
metal prices are comparable to high speed 
steel and sometimes less. 

Two new sintered carbides have been 
developed by the Firth-Sterling Steel Co.: 
“Diecarb” and “Wearcarb.” The first is for 
use in blanking dies. Cut edges of such 
dies maintain their life 10 to 1000 times 
longer than previous dies. The maker 
claims built-in precision and longer burr- 
free runs. “Wearcarb” is designed to fight 
frictional wear and is useful in automatic 
machinery, for long runs of moving parts, 
in bearings, sand blast equipment, etc. 

Willey’s Carbide Tool Co. has introduced 
a cutting grade of carbide, No. 910, especi- 
ally for machining tough alloy steels. The 
Jessop Steel Co. has put out cemented 
carbides, “Malta” brand, for cutting steel, 


cast iron, nonferrous metals and non- 
metallics. ; 
Allegheny Ludlum, General Aircraft 


Equipment Co., Vascoloy-Ramet, Haynes- 
Stellite and Crucible Steel Co. have im- 
proved and expanded the use of their cast 
hard nonferrous cutting alloys. 

Jessop has also joined the list of 
companies making these chromium, tung- 
sten and cobalt alloys with one that 
has a hardness of 60-62 Rockwell C, 
to bridge the gap between high speed 
steel and cemented carbides. Only 1 point 
drop in hardness, Rockwell C, occurs at 
1900 F. It permits cutting speeds 20-80% 
over high speed steel tools. 

A solid cast steel cutting tool has been 
developed by Crobalt, Inc., being produced 
by melting special cobalt steel alloy in an 
indirect arc rocking electric furnace, super- 
heating to over 3000 F and casting in 
molds. Thus the metal has preferred grain 
and carbide particle size, eliminating forg- 
ing and heat treatment. The tool has longer 
life, with 20% increased speed. Another 
alloy also devised to fill the gap between 
high speed steels and tungsten carbide is 
“Speedaloy,” made by the Tungsten Alloy 
Mfg. Co. It will machine al! materials ex- 
cept manganese steel and chilled iron. 

Boron carbide—‘“the hardest material 
made by man”—has emerged as a highly 
useful material for gages, nozzles, etc. 
It is described in another article in this 
issue. 


Hard Surfacing Alloys 


A useful and interesting group of alloys 
are the hard surfacing alloys that give super- 
duper resistance to abrasion when applied 
to the surface of softer metals, usually by 
welding. Usually, too, they resist high heat. 

Alloys of the Stellite type expanded their 
uses in fields like automotive and aircraft 
valves. One of the newest is ‘“Eatonite” 
(made by the Wilcox-Rich Div., Eaton 
Mfg. Co.) which contains nickel, chromium, 
cobalt and tungsten, and retains its essential 
hardness in the “red zone,” 1000 to 1500 
F. It is designed to be used in automotive 
equipment, such as valve faces and seats 
where performance and maintenance are 
as important as first cost. A_ predicted 
mileage of 200,000 is advanced for this 
metal in automobile equipment. 

Mir-o-col Alloy Co., Los Angeles 11, 
has announced a series of such alloys, Nos. 


3, 4, 5, and 6. No. 3 is a work-hardeni 
iron alloy, with very high resistance to sh 
and impact. No. 4 contains a carbon steel 
core, with the alloying elements in the flux 
coating. It resists abrasion and impact. No. 
5 is for hard facing hot cutting dies ex- 
peller screws, hot trimming dies, etc. It 
has an extremely high carbide content, a 
double carbide of chromium and molyb- 
denum. No. 6 is an alloy consisting of 
nickel, molybdenum and chromium. It is 
a non-magnetic rod with austenitic grain 
structure. Resistance to impact, spalling and 
abrasion is high. 

A nonferrous hard-facing metal for 
acetylene torch application to _ steel, 
“Fanweld,” has been introduced by Fansteel 
Metallurgical Corp. It contains a tantalum- 
columbium carbide, imparting self-lubricat- 
ing action. This minimizes the effect of 
friction, even at high temperatures. It wets 
steel surfaces without flux. It is suited for 
hot work punches, dies and tools. No 
hardening or heat treating are necessary. 

Allis-Chalmers Mfg. Co. has brought out 
two hard-facing electrodes, “X2’’ and “X3” 
for use where there is severe impact and 
abrasion. 


Cast Iron and Steel 


In the early part of the war Ordnance 
big wigs sometimes made disparaging re- 
marks about castings, having not kept 
abreast of the rapid improvements in 
techniques in the foundry field. An article 
in “Reader's Digest’’ spoke of “mere cast 
iron.” But the Army and Navy gave high 
praise to castings as the war unfolded and 
gray cast iron, especially, emerged from the 
conflict as a firmly established engineering 
material. 


Z-Metal, Arma-Steel and other pearlitic | 
or spheroidized malleable irons were im- 


proved and expanded in use. 

Gunite Foundries Corp., Rockford, IIL. 
sponsored an alloyed malleable iron having 
a tensile strength over 60,000 p.s.i., with 
15 to 20% elongation, yet retaining the 
usual malleable iron easy machineability. 
The company has made decided improve- 


ments in its various grades of “Gunite,” | 


attaining close grained structure, high 
strength and resistance to wear and pres- 
sure. Applications have been cams and 
crank-shafts, cylinder liners, brake drums, 
brake shoes, clutch and pressure plates, 
hydraulic pump and cylinder parts. 

As to ‘“Meehanite,” the well 
special-process cast iron, several new appli- 
cations have been conceived. One company 
used it for thread gages, it giving 25% 
longer life than steel gages. The American 
Radiator & Standard Sanitary Corp. made 
molds for making magnesium bomb bodies 
out of Meehanite, life of 2 to 3 mos. being 
experienced. It has been used for soaking 
pit covers. A manufacturer in South Africa, 
his customers confronted with humidity 
and salt-impregnated atmosphere, made bolts 
and nuts of Meehanite with great success, 
steel bolts having seldom lasted over 12 
mos. 

Outstanding development in steel cast- 
ings was the wider use of the liquid quench 
for producing maximum heat-treated prop- 
erties in cast steel. Because of this and the 
excellent hardenability of properly made 
cast steel, steel castings were successfully 
used for vehicle and tank armor and for 
certain stressed aircraft parts. 
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steel is not required for many products such as this street railway train. 


Copper, Brass and Bronze 


Greatest progress among copper alloys 
has been in the strong-alloy field, especially 
involving beryllium-copper, silicon and 
aluminum bronzes and _free-machining 
strong bronzes and brasses. 


Extruded aluminum bronzes were com- 
mercially produced by Ampco Metal, Inc. 
Bridgeport Brass modified and expanded 
its line of silicon and _ silicon-aluminum 
bronzes for heavy-duty service. Instrument 
Specialties Co. worked out closely controlled 
and highly effective heat treating cycles 
for beryllium-copper. 

Chase Brass & Copper Co. has introduced 
a group of free machining copper alloys 
comprising tellurium copper, ‘Telnic”’ 
bronze, and tellurium-aluminum bronze, 
and has also developed a nickel-phosphor 
bronze (“Phosnic’”) and bi-metal tubes. 

Tellurium copper contains 0.5%  tel- 
lurium, has excellent machinability, high 
conductivity, good hot workability and 
corrosion resistance. “Telnic’’ bronze con- 
tains as alloying elements with the copper 
1.0% nickel, 0.2% phosphorous and 0.5% 
tellurium. Tellurium-aluminum bronze 
contains 9.5% aluminum, 1% iron, 0.5% 
tellurium and 0.5% zinc, having high 
strength, hot workability, good machin- 
ability, corrosion resistance and oxidation 
resistance. 

“Phosnic” bronze contains 1.1% nickel 
and 0.22% phosphorus and has high con- 
ductivity, high strength, age hardenability, 
hot and cold workability and corrosion 
resistance. 
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[The bimetal tubes are of different 
materials, drawn together to yield a duplex 
tube presenting one material on the inner 
surface and the other on the outer. They 
are for corrosive environments that are 
different as to inside and outside of the 
tube, useful in the petroleum and synthetic 
rubber industries. The most common com- 
binations is antimonial admiralty and steel. 
Other combinations are (1) two copper- 
base alloys and (2) copper base alloy and 
aluminum. 

A method of producing a bearing bronze 
of high lead content without “agents” 
(impurities) is announced by Saginaw 
Bearing Co., Saginaw, Mich. Called 
“Sabeco,” the maker claims no metal im- 
purities to develop into hard spots and 
score the shaft when lubrication fails— 
or form an abrasive compound. It is com- 
posed of 69 to 71% copper, 20 to 22% 
lead, 3.5 to 9.5% tin. It works with water 
as the only lubrication and can be remelted 
and cast without loss or segregation of any 
of its elements. 

‘“Microprocessed” beryllium copper coil 
and flat springs made from wire and strip, 
heat-treatable to a minimum tensile strength 
of 200,000 p.s.i. is the result of years of 
study by Instrument Specialties Co., Inc., 
Little Falls, N. J. The material permits 
higher safe working stresses for springs 
subject to endurance or drift requirements. 

The W. M. Chace Co. introduced “No. 
720 manganese alloy,” a _ precipitation 
hardening alloy, best suited for springs, 
corrugated diaphragms, bourdon tubing and 
temperature or pressure responsive bellows. 
Composition is: 60% copper, 20% nickel 








Low alloy steels are to have an important place in postwar production, for it has been found that highly alloyed 
(Courtesy: Bethlehem Steel Co.) 


and 20% manganese. It is corrosion resis- 
tant like cupro-nickels; is soft and ductile, 
but can be hardened to 400 Vickers, with 
tensile of 200,000 p.s.i. and yield stress of 
170,000 p.s.i. 

Revere Copper & Brass, Inc., has brought 
out a new switch copper that maintains 
a minimum of contact losses, has a superior 
polish and is made to close tolerances that 
include no convexity. Revere has also 
brought out a tellurium-type free-cutting 
copper rod for radar and electronic fields, 
the electrical industry, for welding equip- 
ment and screw machinery manufacturers. 
It is an oxygen-free, high conductivity 
copper that improves the finish of com- 
pleted parts and machines to brittle chips. 


Aluminum and Magnesium Alloys 


Notable progress during the war years 
was achieved in the development and 
fabrication of super-strength wrought alu- 
minum alloys, and of strong clad aluminum 
alloys, and in the use of strong aluminum 
casting alloys requiring no heat treatment 
and of high grade aluminum alloy castings 
made from secondary ingot metal. 

Aluminum Co. of America introduced 
75S (an aluminum-magnesium-zinc-coppef 
alloy with tensile strengths between 
76,000 and 88,000 p.s.i., depending on 
form and treatment) in the form of ex- 
trusions and alclad sheet. A special purpose 
alloy, X76S (a heat ueatable aluminum- 
magnesium-zinc alloy), has been successfully 
used for forged aluminum propellers. 

The Reynolds Metals Co. has brought out 
a trio of typical light metal alloys: “R-301, 
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“R.303" and ‘“R-317.” The first is a strong 
aluminum alloy, clad with an intermediate 
strength, corrosion-resistant and heat treat- 
able aluminum alloy. It has good work- 
ability, with 60,000 p.s.i. as typical yield 
strength in the fully heat treated condition. 
Alloying elements are silicon, iron, copper, 
manganese and magnesium. It is available 
in sheets and plates. 

“R-303” is a very strong and corrosion 
resistant alloy having a typical yield strength 
of 80,000 p.s.i. in fully heat treated condi- 
tion. It is similar to Alcoa 75S and con- 
tains magnesium and zinc. It is available 
in wire, rod, bars and shapes; also bare and 
clad sheets and plates. 

The third alloy is free machining, having 
properties equal to 17 S and is so far less 
known apparently than the other two. It 
is available as bars and rods. 

Frontier Bronze Co. with its 40E alloy, 
O. W. Hedstrom Co. with OH 38 and other 
manufacturers have marketed increasingly 
popular strong-as-cast aluminum alloys. 
Permanent-mold and plaster-mold casting 
alloys have also been developed. Thus the 
Universal Casting Corp. has developed 
plaster-mold-cast aluminum alloy which can 
be heat treated to give at least 30,000 p.s.i. 
and yield strength of 27,000 p.s.i. when 
cast in a plaster mold. It was developed in 
conjunction with the American Smelting & 
Refining Co. In many instances the surface 
finish requires no further treatment. Briggs 
Mfg. Co. and in fact the Capaco process 
generally have also enjoyed increasing 
utilization of plaster-cast aluminum alloys. 

A new sheet magnesium alloy (251 X, 
containing 5% aluminum and 1% zinc 
with increased ductility and toughness), a 
heat-resistant magnesium alloy containing 
certum and a new 65,000 p.s.i. tensile 
strength alloy containing zirconium are 
among the leading wartime developments 
of Dow Chemical Co.’s Magnesium division. 

Extruded wrought magnesium alloys have 
been introduced by White Metal Rolling 
& Stamping Corp., Brooklyn 22, possessing 
the high strength-weight ratio for which 
Magnesium is outstanding among the 
structural metals, plus amazing machin- 
ability, ease of welding and geod corrosion 
fesistance. The alloys are extruded into 
tods, bars, wire, structural and architectural 
shapes, tubing and coiled or flattened strip. 
Their trade name is “Whitelight.” Their 
rolled plate is available in several wrought 
alloys. 


Zinc and its Alloys 


During the war the outstanding develop- 
ments in zinc alloys involved increased 
versatility through the development of zinc 
extrusions and a sizeable expansion in the 
use of zinc alloy dies for forming metals 
and plastics. Zinc alloy die castings were 
approved for several Army and Navy appli- 
cations and thoroughly established their 
merit for structural and engineering use. 

By a novel extrusion method high physical 
Properties are imparted to certain zinc 
alloys made by the White Metal Rolling & 
Stamping Corp., Brooklyn 22. Thus in the 
zinc alloy field the “Whitex” extruded zinc 
Products are made in the form of rods, bars, 
wires, coiled strip and shapes, available in 
commercial and high-purity zinc; also several 
alloys (including the familiar ‘“Zamak” 
die casting alloy). 

By the extrusion process many odd shapes 
and specialties are possible, though not 
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feasible by other methods. They have many 
applications in the die casting industry, 
such as where component parts cannot be 
cast to the main body, for the galvanic 
protection of underground pipe lines; for 
the prevention of electrolysis of steel in 
marine equipment and for the metallizing 
of zinc to other metals for corrosion pro- 
tection. 

That company also produces by extrusion 
pure cadmium and several of its alloys, 
including cadmium in wire form for metal 
spraying into steel and other metal for 
corrosion protection. It comes in sheets, 
plates, strip, circles, rods, wire, etc. 

The use of zinc alloy dies is not strictly 
new. Thus “Kirksite A,” a zinc-copper- 
aluminum alloy of National Lead Co. having 
physical properties far below those of the 
steel being formed, is not strictly a war 
product. However its applications were 
considerably extended during the past five 
years. 

A growing application that will certainly 
carry zinc alloy dies far beyond the confines 
of aircraft manufacturing is their use for 
molding plastics and rubber. Kirksite molds 
for both compression and injection molding 
are now used in several plants, with mold- 
life results varying from job to job. Thus 
one company has produced 600,000 injec- 
tion-molded plastic telescope rings from a 
j-cavity die made entirely of zinc alloy 
except for sprue puller and stripper plate. 
The parts are molded under 16,000 Ibs. 
pressure at 350 F and 50,000 lbs. clamping 
pressure. 

In peace zinc alloy dies can be applied 
in making parts for automobiles, housings 
for oil burners, vending machines, special 
business machines, metal furniture, certain 
cooking utensils, lighting fixtures, etc. They 
bring design flexibility because of their 
low cost and rapid production of dies. 


Low Melting Metals 
(Lead, Tin, Bismuth, etc.) 


Lead and lead alloys are materials of 
greater importance to the engineer now 


than ever before. The wartime development 
of low-tin solders and low-tin lead-base 
babbitts demonstrated the suitability of 
lead alloys for dozens of difficult applica- 
tions if the metallurgy and design of the 
application are intelligently conceived. 

The lead-silver and lead-indium bearing 
alloys conquered new fields. Solders with 
less than 30% tin were proved with simple 
precautions and under reasonable control 
to be every bit as satisfactory as the con- 
ventional 60/40 solders; the antimony- 
containing “S-T” solders have turned out to 
be especially popular. Antimony-lead and 
calcium-lead alloys vie with each other for 
cable-sheath and battery-plate applications. 

Lead alloy coatings, both hot-dipped and 
electro plated, were developed by several 
manufacturers and emerge from the war as 
lively competitors of tin plate, galvanized 
steel and other corrosion-resistant materials 
for certain applications. 

In many respects tin lost where lead 
gained, but some of the ground will be 
regained by tin, post-war. Manufacturers 
are reported to be eager to return to the 
conventional high-tin solders and, where 
they can be afforded and the tin is availa- 
ble, the tin-base babbitts have remained 
supreme in that field. Speculum (white 
bronze) electroplates are attracting increas- 
ing interest among manufacturers and may 
present a lively post-war market for tin. 
Special types of tin coatings (e.g. ‘“Corron- 
ized” metals) and pre-plated tin strip are 
also developments of significance to peace- 
time product planners. 

In the ultra low-melting bismuth alloys, 
two of the latest developments sponsored by 
the Cerro de Pasco Copper Corp., are 
“Cerrotru” and the series of “Cerrolow” 
alloys. The first is the eutectic alloy of bis- 
muth and tin which shows almost zero 
change in volume while passing from the 
molten state to the solid condition and on 
aging. This means complete absence of 
piping and perfect reproduction of mold 
detail. A fast growing use is for models 
and patterns in precision casting by the 
investment molding method. 

Bismuth-base alloys containing indium 
melt at 117 F and are known as the “Cerro- 
















































Aluminum alloys which were developed primarily for aircraft use have made possibk 
weight saving om such fabrications as this experimental automotive refrigerated trailer 
(Courtesy: Fairchild Engine & Airplane Corp.) 
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low” series. Though they are relatively ex- 
pensive some interesting uses for post war 
applications are being developed. 

Incidentally, Cerro de Pasco Copper Corp. 
now joins Indium Corp. of America and 
American Smelting & Refining Co. as regu- 
lar commercial sources of high-grade indium 
and indium salts for the indium bearing 
and indium-plate applications of interest to 
product manufacturers. 


Powder Metallurgy Materials 


Powder metallurgy “caught on” during 
the war as never before. Judging by at- 
tendance at technical meetings of metal 
societies no other segment of the metal 
industries attracted more interest. 

General Aniline & Film Corp. brought 
out American-made carbonyl iron powders 
during the war for the first time. These 
differ from other iron powder in their 
high degree of purity, small particle sizes 
and perfect spherical particle shape. They 
are made in five different grades plus others, 
still in the experimental stage, which vary 
in particle size, distribution, carbon content, 
etc. During the war the powders were used 
mainly for “dust” cores in the electronics 
field (communications, radio compasses, 
radar, etc.). Also for the manufacture of 
alloys and for some sintered compacts, par- 
ticularly where a high, regular porosity is 
essential. Post war applications will be for 
electronics and in other sintered powder 
metallurgical compacts, such as high quality 
pole pieces and high strength sintered steel 
parts. 

Metals Disintegrating Co. introduced 
(among other things) finely divided metal 
powder which can be used to coat tungsten 
carbide, replacing in many instances the 
cobalt powder formerly used. 

Plastic Metals Div., National Radiator 
Co., developed 5 new powders: “Plast-Iron,” 
“Plast-Sponge,” “Steel,” “Manganese” and 
“Silicon.” The iron powder is an extremely 
pure grade, produced electrolytically. It is 
exceptionally soft and compressible, hence 
suited to compacting and sintering. It can 
be used in a host of mechanical parts, in 
magnets and other electrical items, iron 
cores of radios, etc. The “sponge” powder 
is a high quality iron powder made by re- 
duction of iron oxide. It is very compacti- 
ble, resulting in very strong sintered com- 
pacts. The “‘steel” powder and “Plast-Alloy” 
powders are made to customers’ specifica- 
tions to provide special physical or electrical 
properties in sintered compacts. The “man- 
ganese” powder is a very pure grade of 
electrolytic manganese, available in a variety 
of meshes. It is good for welding rod coat- 
ings. The “silicon” is to be had in any 
standard mesh, containing 98% silicon. It 
is good for pyrotechnics and as an addition 
agent for other metal powders. 

The American Electro Metal Corp. issued 


Nonmetallic Engineering Materials 


While the “materials engineering” field 
has been made increasingly complex 
through the accelerating development in 
recent years of new alloys of many types, 
t has been completely transformed in its 
»ssential character by new non-metallic ma- 
terials and by their rapid improvement to 
»ositions of engineering importance. 
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Fiberglas has been used in a number of widely varying applications. 
insulation in an aluminum alloy railway car. 


its sintered steel (‘‘Sinteel”) series. ‘‘S” is a 
high strength material which can be varied 
slightly in composition to give tensiles of 
60,000 to 80,000 p.s.i., with elongations of 
25-10 in the as-sintered condition. Further 
heat treatment brings tensiles up to 85,000 
to 150,000 p.s.i. It can be surface treated to 
attain 62 Rockwell C. The “R” grade is a 
cheap high strength material, much like 
“S$” except for lower elongation values. It 
is superior to high strength grey cast irons 
and is much more ductile. “H” is a corro- 
sion-resistant high strength material pro- 
duced at higher cost. It is used where cor- 
rosion resistance similar to stainless steel is 
desired. ‘‘M-100” is for d.c. applications for 
pole pieces or frames where medium flux 
density is needed. “M-200” is used as soft 
magnetic material where flux changes occur 
and losses through eddy currents would be 
detrimental. It can be used up to a high 
flux density, but not for higher frequencies. 
“G” is a composite powder metal, mainly 
iron and copper. It has very high density— 
up to 7.8; yield points of 40,000 to 80,000 
p.s.i. and tensile of 50,000 to 100,000 p.s.i. 
It has good ductility and impact resistance. 
It is excellent for electroplating and can be 
heat treated to 50 Rockwell C. 

The Metals Refining Co. Div. of Glidden 
Co., has introduced new metal powders 
under its trade name, “Mrco” in iron, copper 
and lead and cuprous and cupric oxide. A 
feature is controlled uniformity in large 
tonnage. 


Indeed the pace of development has been 
so much faster for the non-metallic than 
for the metallic materials that this section 
of our Manual cannot afford the more lei- 
surely delivery of the preceding section, but 
will have to pack a maximum of information 
in the available space by using a boiled- 
down notebook style of presentation. For 


Here it serves as 
(Courtesy: Aluminum Company of America 
9 } 


Powder Metallurgy Corp., subsidiary of 
General Bronze Corp., has brought out a 
series of sintered materials made from metal 
powders—the ‘‘Pomet”’ series. In the ferrous 
line “309” is for machine and instrument 
parts requiring use of ferrous material. The 
“300” is for pole pieces, magnetic cores and 
related items. “117 B” and “117 C” are 
predominantly copper, with a fair portion 
of tin. The newest, available since March, 
1945, is “141,” a nonferrous material 
which has corrosion resistance, excellent 
strength and toughness. 

Cleveland Tungsten, Inc., Cleveland 5, 
makes a pure tungsten powder, 99.9%, of 
controlled particle size and distribution. It 
is used primarily in the manufacture of 
tungsten carbide tools. One of the new alloys 
of this company is “Cletaloy,” of tungsten 
and copper or tungsten and silver, made in 
various hardnesses tor spot welding. It could 
also be used as a container for radio active 
materials. It can be machined or shaped. 

Moraine Products Division’s sintered iron 
pole pieces and filter materials, Chrysler 
Corporation—Amplex Division's “Oilite” 
bar stock and sintered aluminum bearings, 
the expanding line of all-metallic sintered 
friction materials (e.g. these made by S. K. 
Wellman and Raybestos Div. of Raybestos 
Manhattan) are helping to round out the 
field for metal powders in applications 
where powder metallurgy has peculiar ad- 
vantages not available with other types of 
materials. 


Today 


each type of plastic, each new variety of 
rubber, each recently developed wood-base 
product, straightforward simple indication 
is made of its outstanding properties and 
typical uses. Again, the reader is referred 
to the manufacturers listed in the directory 
section for more detailed information about 
specific products. 
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Plastics 


The past seven or eight years have seen 
remarkable advances in that group of ma- 
terials called the plastics. Wholly new 
materials have been added to the list, those 
of longer standing have been improved, 
and all have been applied to the making 
of many mew items. Some of these have 
heen uses in which the plastics material 
was serving purely as a substitute, while in 
many it has become established as an alter- 
nate material. The industry as a whole has 
shown a tenfold growth over the past 10 
years. 

Silicones—New materials, organo-silicon 
oxide polymers, offered in a wide range of 
physical properties and for a wide range of 
uses. The outstanding property of all of 
them is high thermal stability. Most of 
them are usable at service temperatures to 
about 400 F, with excellent low temperature 
ranges extending to 70 F in some cases. 
With thermal stability they combine excel- 
lent water resistance, electrical resistance, 
good lubricating properties in several liquid 
and heavy grease types, and high chemical 
stability. The insulating resins find appli- 
cation in varnishes and binders for asbestos 
or the new glass fiber insulation in motor 
windings. A rubbery silicone is used for high 
temperature gaskets, electrical insulation, 
etc. Several liquids having relatively constant 
viscosity over wide temperature ranges are 
used in aircraft and other instruments. High 
temperature paints, high temperature iubri- 
cation, waterproofing liquids for ceramics, 
etc., are other important uses 

Phenol-formaldehyde — resins—Standard 
thermosetting plastics, with good strength, 
good temperature resistance. Can be cast as 
liquid resins, molded or laminated. For 
knobs, small wheels, buttons, telephone 
parts, safety helmets, trays, razors, bottle 
caps, etc. The phenol-furfurals are included 
with this group 

Urea-formaldehyde types—Fair strength 
thermosetting materials. Good molding 
qualities. Tableware, small containers, 
thermos bottle caps, etc., use this material. 

Melamine-formaldehyde resins—Fair 
strength thermosetting types; good water re- 
sistance. For electrical insulators, tableware, 
etc. 

Other melamine or urea compounds— 
Thermosetting materials, laminated, molded, 
or applied as a surfacing to plywood or 
fiberboard. For lighting fixtures, table tops, 
architectural panels. 

Cellulose nitrate—One of the first plas- 
tics, celluloid, is of this type. Thermoplastic, 
combustible. For toilet articles, novelties, 
piano keys, etc. 

Cellulose acetate—Thermoplastic materi- 
al, good toughness. Automobile hardware, 
sifety photo or movie film, toilet articles, 
etc, 

Cellulose acetate butrate—Thermoplastic 
molding material, used in automobile hard- 
ware, costume jewelry, pencils, combs. 

Ethyl cellulose—A very tough thermo- 
plastic used for transparent packaging, paper 
coatings, toilet articles. 

Vinylidene chloride—A tough thermo- 
plastic with excellent chemical resistance, 
and water resistance. Used for pipes and 
tubes for water and chemicals, water-resist- 
ant fabrics, belts and suspenders, etc. 

Polyvinyl butyral—Thermoplastic ma- 
terial used as an interfilm in safety glass, for 
tansparent packaging, etc 
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Polyvinyl alcohol—Chemically resistant 
thermoplastic, low water resistance. Used for 
industrial gloves, tubing, tank linings. 

Vinyl chloride copolymers—Good chemi- 
cal resistance, excellent water resistance; at- 
tacked by organic solvents. For woven 


window screening, combs, phonograph 
records, toothbrush handles. 

Polyvinyl chloride—Good chemical re- 
sistance except to organic solvents. Used for 
electric cable jacketing. 

Polyvinyl acetate—Good chemical resist- 
ance, fair water resistance. For coating cloth, 
in adhesives, etc. 

Methyl methacrylate—Tough, transpar- 
ent thermoplastic. Used for transparent air- 
craft structures, toilet articles, watch crystals, 
glazing, furniture and trim. 

Polyethylene—A new thermoplastic, with 
exceptional electrical properties. Used for 
insulation of high-frequency wire and cable, 
flexible tubing, caps and closures. 

Polystyrene—Rapidly developing thermo- 
plastic group, in which new types with heat 
distortion points above 235 F are being 
produced. Excellent physical and electrical 
properties. For condenser cases, cry:tal hold- 
ers, radio cabinets, bottles, toilet articles, 
kitchen ware, etc 

Polyamide—Strong, tough, heat resistant 
thermoplastic. Attacked by strong acids. For 














































bristles for brushes, rope, fishlines, electrical 
insulators, etc. 

Casein—Very tough, horny thermoplastic, 
low chemical and water resistance. For 
cigarette holders, buttons, etc. 


Natural and Synthetic Rubbers 


With the end of the war and the possibili- 
ty of the return of adequate quantities of 
natural rubber to the market, the picture 
for the synthetics changes from one of a 
wartime substitute to that of materials pos- 
sessing important combinations of properties 
valuable in themselves. It seems certain that 
a large part of our wartime capacity for 
producing synthetic rubber will continue in 
operation regardless of the availability of 
natural rubber. It seems equally certain that 
the return of natural rubber will be wel- 
comed by most of the industry, especially 
by the tire and tube manufacturers, as 
providing sufficient quantities of an excel- 
lent, low-cost material. The synthetics must 
compete on a price basis, with their own 
peculiar advantages offered to offset their 
slightly higher cost. These advantages are 
outlined in the summaries of each principal 
type of basic material. 

Natural rubber—lIn general, shows better 
physical properties than the synthetics, and 


With the vast number of metals, alloys and non-metallic materials now commercially 
available, it is possible for the designer to choose one having all or nearly all of the ideal 
characteristics desired for any given function. Here are parts of steel, copper, phosphor 
bronze, nickel, tungsten, beryllium copper, and other alloys. (Courtesy: Sylvania Electric 


Products, Inc.) 
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is easier to process. It may be easily vulcan- 
ized and cured to hard rubber. Shows fair 
resistance to heat, poor resistance to deteri- 
oration by light and petroleum oils. For 
automobile and airplane tires and tubes, 
electrical insulation, chemical equipment, 
etc. 

Buna S—the most widely used synthetic, 
and similar to natural rubber in many 
properties. A copolymer of butadiene and 
styrene. Physical properties fair. May be 
vulcanized with sulphur and cured to hard 
rubber. Used in tires and tubes, etc. 

Buna N—Physical properties fair. Posses- 
ses excellent resistance to petroleum oils. 
May be vulcanized with sulphur and cured 
to hard rubber. For oil and gasoline hose, 
tank linings, gaskets, etc. 

Neoprene—tThe first commercially suc- 
cessful synthetic rubber. Copolymers of 
chloroprene. Good physical properties, and 
good resistance to heat, light, and air. Fair 
resistance to petroleum oils. Vulcanizes with- 
out sulphur, but cannot be cured to hard 
rubber. For oil-resistant hose, truck tires, 
barrage balloons, gaskets, shoe soles. 

Butyl—A copolymer of isobutylene and 
other hydrocarbons, produced from petrole- 
um by-products. May be vulcanized with 
sulphur, but cannot be cured to hard rubber. 
Good physical properties, but shows poor 
resilience. Excellent resistance to air and 
light. For chemical storage, tubes and tires, 
etc. 

Thiokol—Polysulphide types. Least like 
natural rubber among the synthetics, with 
the lowest physical properties and highest 
resistance to deterioration and chemical at- 
tack. Resists both petroleum oils and aro- 
matic oils. Used for oil hose, paint spray 
hose, tank linings, gaskets, etc. 


Glass 


Wartime developments in glass have 
been in the development of new uses for 
standard glasses, or in widening the appli- 
cation of some of the special procedures, 
such as herculiting, to a wider variety of 
articles. Ordinary tumblers are now pro- 
duced as ‘‘unbreakable” by herculiting. The 
same process makes pickling tanks, etc., 
capable of withstanding rough treatment; 
skylight glazing, pressure tanks, gage glasses, 
etc., are also strengthened by the herculiting 
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or tempering process. Strength is about 4 
to 5 times that of untreated glass. 


Glass Fiber Materials 


Spun glass fibers—Filaments are spun 
into threads and woven into fabric on stand- 
ard textile equipment. The resulting textiles 
have exceptionally high strength, the heat 
resistance of glass, and its chemical resist- 
ance also. Available as cord, sleeving, tape, 
or cloth. Used as a heat insulating material 
for lagging pipe, aircraft engine exhausts; 
as an electrical insulator for winding wire, 
covering motor coils, for ignition cable; as 
a decorative, or fireproof, or rotproof fabric, 
for draperies, military fabrics. 

Glass fiber batts—Glass filaments col- 
lected as a woolly mass. The batts may be 
treated with a resin binder and compacted 
to any desired degree, or faced with wire 
mesh. For heat insulation in roofs of in- 
dustrial buildings, military aircraft, domestic 
stoves; as a tower packing in the chemical 
industry; for sound deadening in test 
rooms; as a dust filter in air conditioning. 

Glass fiber blocks—Filaments compacted 
to blocks or boards under pressure and held 
with a binder. Available in thicknesses to 2 
in. One grade serviceable to 600 F, another 
to 1200 F. Heat insulator for boilers, ovens, 
breeching, pipes; also for refrigerated spaces. 

Glass fiber-plastic laminates—Possess ex- 
tremely high strength. 

Glass fiber-asbestos—For high-tempera- 
ture insulation. 

Glass fiber-neoprene—For conveyor belts 
to operate at elevated temperatures. 

Glass fiber-mica—Slot insulation in 
motors and generators. 

Glass fiber-rubber—Military and naval 
tarpaulins. 

Cellulated glass—Gas is trapped in molt- 
en glass to give a lightweight material con- 
taining numerous closed cells, lighter than 
water. Used for building blocks, for heat 
insulation, life rafts, etc. 


Sheet and Plate Glass 


Heat-resisting—Special compositions, 
usually of borosilicate type. They find use as 
oven sight glasses, heat protection shields, 
electrical insulators, etc. 

Ultraviolet—Special 
transmit about 50° 


compositions, to 
of the ultraviolet rays 





The flashy, clean appearance of stainless steel makes it a natural choice for attention getting products. The 
further use of stainless steel is promised through increased knowledge of its working and treatment. 


in solar radiation. Applications in green- 
houses, hospital sun porches, poultry houses, 
etc. 

Water white—An exceptionally white 
glass with light transmission several percent 
higher than that of the ordinary glasses. For 
picture glazing, photographic and blueprint 
purposes, display windows, etc. 

Light reducing—A blue-tinted glass for 
cutting down the amount of transmitted 
sunlight. For airport towers, glazing in 
sunny climates. 

X-ray—A specially prepared glass with a 
lead content of 61%, and X-ray protection 
about equivalent to one-third its thickness 
of metallic lead. Furnished in 14 in. thick 
ness. About twice as heavy as ordinary glass. 
For X-ray protection. 

Document—Designed to cut down the 
amount of ultraviolet light transmitted. For 
protection of museum collections, old docu- 
ments, etc 





Magnesium and magnesium alloys im all 
forms—sheet. rod, forgings, stampings, die 
castings—will fight for their place in post: 
war production. These forgings give some 
idea of hou magnesium can be worked. 
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Heat absorbing—A blue-tinted glass 
transmitting 70% of solar light but only 
about 459 of the heat. For skylights, 


double-glazed units on trains, airport con- 
trol towers. 

Double glass—Two lights are separated 
by a spacer around the edges, leaving an 
air space between. Made to order as to sizes; 
usually two ¥-in. lights with Yg-in. space 
between. For glazing air-conditioned build- 
ings, tailway cars, etc., the loss of heat 
through the glass is reduced, and fogging 
is prevented. 


Formed Glassware 


Multiforming—A new process, in which 
glass powder is cold molded to close toler- 
ances and sintered to shape. The article is 

usually white and translucent. Electrical 
parts, pump seal rings, etc., are produced 
by this method. Metal inserts may be 
accurately located. 


Industrial Felt 


The war has brought hundreds of new 
uses, some of them involving new types of 
felt, and others combinations of felt with 
an impregnating, coating, or laminating sub- 
stance. 

Filtering media—Felt has been used for 
filtration of oil in the army “jeep.” Using it 
as the filtering medium in a new type 
pressure filter it has been found possible 
to complete the filtration in from 4 to 6 
min. Method is expected to find use in serv- 
icing fleets of trucks. 

A tiny felt filter has been used in hypo- 
dermic needles; another felt filter has been 
used for platers’ chemicals; other types for 
fruit syrups, photographic emulsions, for 
goggles, etc. 

Sealing applications—Packing for the hy- 
draulic actuating cylinder for airplane re- 
tractable landing gear; shutter seal in super- 
charger ducts; weatherstripping; sealing 
plastic domes in aircraft; seal between car- 
bon granules and button in microphones, 
automotive gaskets, etc. 

Wicking applications—Oil wicks in many 
types of sealed-for-life mechanisms, such 
as Telechron clocks, Minneapolis heat regu- 
lator valve-actuating motors, electric fans, 
ball bearings, etc. For gasoline and diesel 
trucks and tractors, a wick-feed carburetor 
fegulates the vaporization of gasoline for a 
continuous flame for the winter protection 
| heater warming jacket water. Auxiliary gaso- 
ine dynamo sets in aircraft have wick-fed 
lubrication. 

Vibration-deadening—Felt is stitched to 
metal in plane doors; covers pipe hangers in 
‘Planes to cushion against vibration and 
Wear; felt pads hold the tips of tubes in 
portable radio sets, preventing looseness in 
socket; cleats holding aircraft wiring, etc. 

New products made of felt—Telephone 
tipper to hold phone on shoulder while 
Writing; palms for handling rough objects; 
felt in wired boots, originally for aviators, 
now for truckdrivers, etc.; “rock-hard” felt 
Polishing wheels; brushes with felt substi- 
tuting for bristles; felt pads substituting for 
tubber in making matrices for stereotyping. 
_ Combination materials using felt—Felt 
impregnated with synthetic rubber (Hycar) 
is used as an oil seal, the synthetic rubber, 
unlike natural, being oil-resistant. Felt im- 
Pregnated with a plastic is used to insulate 
and Prevent frosting of flexible metal tubing 
in an ice-making unit. Felt impregnated 
with a chromate-pigmented compound to 














J OCTOBER, 1945 


XUM 


MATER 


make it flame-resistant, and corrosion resist- 
ant is used for gaskets in marine ventilating 
systems, and is being tried for water, fuel 
oil, and diesel oil gasketing. 

Felt is also finding use as a supporting pad 
for the SR4 strain gage, for the brake lining 
in motion picture projectors, as a clutch 
facing in high-speed sewing machine motors, 
etc. 


Paper Base Products 


Thousands of items of paper and wood 
pulp were developed for military use, and 
many more were produced to substitute for 
metal in civilian production. Fiber cans and 
tubes were developed to replace metal. Some 
of these, glassine or cellophane laminated 
or lined, may stay in the market. Bottle 
stoppers were made of cardboard faced with 
plastic. Paper oil containers will probably 
continue in use to some extent, but pressed 
paper automobile license plates will disap- 
pear. Paper binder twine was used instead 
of sisal and hennequin, while braided 
twisted paper was used to replace steel strap- 
ping in baling of cotton, etc. Wood pulp 
blankets, clothes, curtains, draperies, etc., 
will appear in the postwar consumers’ mar- 
kets. Waterproofed paper was used by the 
army for “commando” raincoats and for 
parachutes and tarpaulins. 

Paper and wood structural sheet—Com- 
bines light weight and high strength; now 
being used as flooring in cargo planes. 
Suitable for structural use wherever high 
strength-weight ratio is of value. 

Fluorescent paper—Developed for night 
operations. Being considered for outdoor 
signs, exit signs, theatrical uses, etc. 

Plastic-impregnated paper—Used for ply- 
wood surfacing, for low-cost luggage, non- 
slip flooring, table tops, etc. Molded into 
flat or curved shapes for doors, floors, mega- 
phones, etc. 

Copper-faced paper—Heavy kraft paper 
upon which metallic copper has been elec- 
trodeposited to form a metallic sheet. Avail- 
able in a range of weights of copper. Used 
for decorative effects and for decorative- 
structural purposes, as in back bars, copper- 
covered panels, etc. 

Impregnated creped cellulose wadding 
and paper—Rubber-like, with stretch char- 
acteristics about equal to those of pliable 
leather. Impervious to gasoline, oils, organic 
solvents, and gases. 

Paper-aluminum foil laminate—Has been 
called “the perfect packaging material.” 
Industrial uses other than in packaging 
forecast. 


Wood and Allied Materials 


At the end of the war wood was among 
the most critical of materials. A result is 
that none of the new wartime developments 
of materials in this field has been available 
for civilian production, except on an ex- 
tremely limited scale. Plywood is of course 
not new, and the later development of the 
resin-bonded plywoods antedates the war. 
However many new composites have been 
produced to bring a wide range of properties 
to the wood materials field. 

Ethyl cellulose-filled composite—A ma- 
terial having wood veneer or ply faces, and 
a core of ethyl cellulose. Lighter than balsa, 
and with excellent heat-insulating proper- 
ties, it will probably go into the refrigera- 
tion fields. 
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Carbonized rubber-filled composite—The 
core is of partially carbonized rubber, with 
wood or other material for the facings. Its 
use in firewalls or walls to retard conduction 
of heat is suggested. 

Balsa-filled plywood—A plywood offering 
high strength with light weight. 

Corrugated-filled board—By using a cor- 
rugated sheet of wood ply, resin-impreg- 
nated paper, etc., for the filler, and facing 
it with wood ply or resin-impregnated 
paper, paper laminated plastic, etc., a very 
high-strength, lightweight material is pro- 
duced. 

Cellular-filled board—a grille of wood is 
used as the filler or core. It is being used for 
department store window and interior dis- 
play, aircraft flooring, etc. 

Fiber-faced plywood—When vulcanized 
fiber is used for the facing over one or more 
plies of wood, in the thinner thicknesses, a 
very flexible sheeting results. This material 
was used in Greyhound busses, parlor cars, 
and ships just prior to the war. 

Metal-faced plywood—Steel, galvanized, 
stainless steel, aluminum, and copper are 
used as facing materials for plywood, on one 
or both faces. The material is available in 
fabricated form, with cutouts or holes made 
and edges sealed over, or in sheet form. 
It goes into furniture, decorative panels, 
truck bodies, etc. 

Wood-faced plastic sheet—Very thin pan- 
els of easily bent material are produced by 
facing a plastic sheet with plywood, fre- 
quently with fine cabinet woods. It is made 
in sheets less than 1/16 in. thick. The sheet 
can be bent without tools, and can be per- 
forated easily for grille work. It is being 
used in radio grilles, for aircraft air-con- 
ditioning applications, etc. 

Plastic-faced Masonite—A thin veneer of 
plastic is bonded to Masonite board, pro- 
ducing a panel for building and industrial 
uses in homes, stores, hospitals, etc. It is 
also useful for furniture, gift ware, etc. 

Stabilized wood—Wood is compressed 
and heated to densify it. The resulting ma- 
terial does not absorb moisture appreciably, 
and does not return to its uncompressed 
dimensions. It appears to retain the high 
shock resistance of natural wood. 

Compregnated wood—Laminated impreg- 
nated compressed woods, made by impreg- 
nating veneers with a plastic and com- 
pressing them, ,with use of heat, to about 
one-half their original volume. Density is 
increased to nearly twice that of wood, 
tensile strength is of the order of 30,000 
p.s.i., and moisture absorption is very low. 
Compregnated woods have been used for 
aircraft propellers, instrument panels, bolts, 
etc. 

Impregnated wood—Unpolymerized re- 
sin-forming materials of the phenol-formal- 
dehyde type are forced into the cells of the 
wood, and subjected to heat to polymerize 
them. Hardness, compression strength, decay 
resistance, and resistance to swelling and 
shrinking are much improved by the treat- 
ment. Furniture, structural members, etc., 
are made of this material. 

Treated wood—Wood treated with urea 
solutions can be bent, twisted, or formed 
while heated, and the shape is retained upon 
cooling. Other chemical treatments are avail- 
able for providing fire resistance, rot re- 
sistance, moisture resistance, etc. For fire 
resistance ammonium phosphates are much 
used. Impregnation with zinc chloride is 
used to increase rot resistance, while several 
organic compounds of phenolic type have 
been similarly used. 
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Directory of Materials Manufacturers 


The companies listed (and classified ac- 
cording to the type of materials each makes) 
in this directory are those that manufacture 
or sel! raw and semi-finished materials for 
use by the produce-fabricating industries. 
Manufacturers of materials in the form of 
finished parts (castings, forgings, stampings, 
etc.) are not included in ¢h#s listing unless 
the parts in question are made of special ma- 


terials formulated or compounded by the 
manufacturer. The field of fabricated parts 
will be covered in a subsequent Manual. 

Similarly, surface coatings and finishes 
and welding rods and electrodes (except 
for hard-facing materials) are not treated 
in this Manual but will be handled in later 
issues. 

Although your editors have made every 


effort to see that this directory is accurate 
and that it includes all the leading manufac. 
turers of the various types of materials, 
some errors or omissions may be found, 
We shall particularly appreciate your calling 
them to our attention so that subsequent 
editions of this directory may be even closer 
to perfection. 








Ingot Iron 

American Rolling Mill Co., Middletown, O. 
Jones & Laughlin Steel Corp., Pittsburgh 
Republic Steel Corp., Cleveland 


Wrought Iron 
A. M. Byers Co., Pittsburgh 


Carbon Steel 


Acme Steel Co., Chicago 

Alan Wood Steel Co., Conshohocken, Pa. 
American Rolling Mill Co., Middletown, O. 
Anchor Drawn Steel Co., Latrobe, Pa. 
Andrews Steel Co., Newport, Ky. 

Babcock & Wilcox Tube Co., Beaver Falls, Pa. 
Bates Expanded Steel Corp., East Chicago, Ind. 
Benedict-Miller, Inc., Newark, ae 
Bethlehem Steel Co., Bethlehem, Pa. 

Bliss & Laughlin, Inc., Buffalo 

Braeburn Alloy Steel Corp., Braeburn, Pa. 
A. M. Byers Co., Pittsburgh 

By-Products Steel Corp., Coatesville, Pa. 
Carnegie-Illinois Steel Corp., Pittsburgh 
Central Iron & Steel Co., Harrisburg, Pa. 
Cold Metal Products Co., Youngstown, Ohio 
Continental Steel Corp., Kokomo, Ind. 
Crucible Steel Co., New York 

Cumberland Steel Co., Cumberland, Md. 
Edgcomb Steel Co., Philadelphia 

Follansbee Steel Corp., Pittsburgh 

Peter A. Frasse & Co., Inc., New York 
Granite City Steel Co., Granite City, Ill. 
Heppenstall Co., Pittsburgh 

W. J. Holliday & Co., Indianapolis, Ind. 
Ingersoll Steel & Disc Div., Borg-Warner, Chicago 
Inland Steel Co., Chicago 

Wm. Jessop & Sons, Inc., New York 
Johnson Steel & Wire Co., Worcester, Mass. 
Jones & Laughlin Steel Corp., Pittsburgh 
Kaiser Co., Inc., Oakland, Cal. 

Keystone Steel and Wire Co., Peoria, Ill. 
Kloster Steel Corp., Chicago 

La Salle Steel Co., Chicago 

Latrobe Electric Steel Co., Latrobe, Pa. 
Lukens Steel Co., Coatesville, Pa. 

Michigan Seamless Tube Co., South Lyon, Mich. 
Midvale Co., Philadelphia, Pa. 

Monarch Steel Co., Indianapolis, Ind. 

Parish Pressed Steel Co., Reading, Pa. 
Peninsular Steel Co., Cleveland, Ohio 
Pittsburgh Steel Co., Pittsburgh 

S. R. Purdy Co., Lyndhurst, N. J. 
Republic Steel Corp., Cleveland, Ohio 

John A. Roebling’s Sons Co., Trenton, N. J. 
Jos. T. Ryerson & Son, Inc., Chicago 

SKF Steels, Inc., New York 

Simonds Saw & Steel Co., Lockport, N. Y. 


Standard Steel Works Div., Baldwin Locomotive 
Works, Burnham, Pa. 

Summerill Tubing Co., Bridgeport, Pa. 

Superior Steel Corp., Carnegie, Pa. 

Tennessee Coal, Iron & Railroad Co., Birmingham, 


Alabama 
Thomas Steel Co., Warren, Ohio 
Tube Reducing Corp., Wallington, N. J. 
U. S. Steel Corp., Pittsburgh, Pa. 
Weirton Steel Co., Weirton, W. Va. 
Wheelock, Lovejoy & Co., Inc., Cambridge, Mass. 
Wickwire Spencer Steel Co., New York 
Wisconsin Steel Co., Chicago 
Wyckoff Steel Co., Pittsburgh 
Youngstown Sheet & Tube Co., Youngstown, Ohie 


Low-Alloy, High-Strength Steel 

Alan Wood Steel Co., Conshohocken, Pa. 
Alloys Development Co., Pittsburgh, Pa. 
American Rolling Mill Co., Middletown, O. 
Bethlehem Steel Co., Bethlehem, Pa. 
Carnegie-Illinois Steel Corp., Pittsburgh 
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Wrought Steels and Irons 


Central Iron & Steel Co., Harrisburg, Pa. 

Crucible Steel Co., New York 

Follansbee Steel Corp., Pittsburgh 

Granite City Steel Co., Granite City, Ill. 

Great Lakes Steel Corp., Ecorse, Mich. 

Heppenstall Co., Pittsburgh 

Inland Steel Co., Chicago 

Jones & Laughlin Steel Corp., Pittsburgh 

La Salle Steel Co., Chicago 

Lukens Steel Co., Coatesville, Pa. 

Michigan Seamless Tube Co., South Lyon, Mich. 

Parish Pressed Steel Co., Reading, Pa. 

Pittsburgh Steel Co., Pittsburgh 

Republic Steel Corp., Cleveland, Ohio 

Jos. T. Ryerson & Son, Inc., Chicago 

Standard Steel Works Div., Baldwin Locomotive 
Works, Burnham, Pa. 

U. S. Steel Corp., Pittsburgh, Pa. 

Weirton Steel Co., Weirton, W. Va. 

Youngstown Sheet & Tube Co., Youngstown, Ohio 


Alloy Steels, Constructional, Heat Treating 

Grades 

Alan Wood Steel Co., Conshohocken, Pa. 

American Rolling Mill Co., Middletown, Ohio 

Andrews Steel Co., Newport, Ky. 

Bethlehem Steel Co., Bethlehem, Pa. 

Bliss & Laughlin, Inc., Buffalo 

Braeburn Alloy Steel Co., Braeburn, Pa. 

A. M. Byers Co., Pittsburgh 

Carnegie-Illinois Steel Corp., Pittsburgh 

Carpenter Steel Co., Reading, Pa. 

Copperweld Steel Co., Warren, Ohio 

Crucible Steel Co., of America, New York 

Darwin & Milner, Inc., Cleveland 

Follansbee Steel Corp., Pittsburgh 

Peter A. Frasse & Co., Inc., New York 

Great Lakes Steel Corp., Ecorse, Mich. 

Heppenstall Co., Pittsburgh 

Industrial Steels, Inc., Cambridge, Mass. 

Wm. Jessop & Sons, Inc., New York 

Kaiser Co., Inc., Oakland, Cal. 

LaSalle Steel Co., Chicago 

Lukens Steel Co., Coatesville, Pa. 

Michigan Seamless Tube Co., South Lyon, Mich. 

Midvale Co., Philadelphia 

Monarch Steel Co., Indianapolis, Ind. 

Nitralloy Corp., New York 

Parish Pressed Steel Co., Reading, Pa. 

Pittsburgh Steel Co., Pittsburgh 

Horace T. Potts Co., Philadelphia 

Republic Steel Corp., Cleveland, Ohio 

Rotary Electric Steel Co., Detroit 

Jos. T. Ryerson & Son, Inc., Chicago 

SKF Steels, Inc., New York 

Standard Steel Works Div., 
Works, Burnham, Pa. 

Timken Roller Bearing Co., Canton, Ohio 

U. S. Steel Corp., Pittsburgh, Pa. 

Universal-Cyclops Steel Corp., Bridgeville, Pa. 

Wheelock, Lovejoy & Co., Inc., Cambridge, Mass. 

Wickwire Spencer Steel Co., New York 

Wisconsin Steel Co., Chicago 

Wyckoff Steel Co., Pittsburgh 

Youngstown Sheet & Tube Co., Youngstown, Ohio 


Alloy Steels (4-12% Alloy) 


Babcox & Wilcox Tube Co., Beaver Falls, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 

A. M. Byers Co., Pittsburgh 
Carnegie-Illinois Steel Corp., Pittsburgh 
Carpenter Steel Co., Reading, Pa. 

Peter A. Frasse & Co., Inc., New York 
Globe Steel Tubes Co., Milwaukee, Wis. 
Heppenstall Co., Pittsburgh 

Ingersoll Steel & Dise Div., Borg-Warner, Chicago 
Michigan Seamless Tube Co., S. Lyon, Mich. 
National Tube Co., Pittsburgh 

Ohio Seamless Tube Co., Shelby, Ohio 


Baldwin Locomotive 


Parish Pressed Steel Co., Reading, Pa. 
Pittsburgh Steel Co., Pittsburgh 

Republic Steel Corp., Cleveland, Ohio 

Jos. T. Ryerson & Son, Inc., Chicago 

SKF Steels, Inc., New York 

Summerill Tubing Co., Bridgeport, Pa. 

Timken Roller Bearing Co., Canton, Ohio 

Tube Reducing Corp., Wallington, N. J. 

U. S. Steel Corp., Pittsburgh, Pa. 

Youngstown Sheet & Tube Co., Youngstown, Ohio 


Stainless and Heat Resistant Steels 

(12-40% Alloy) 

Allegheny Ludlum Steel Corp., Brackenridge, Pa. 

American Nickeloid Co., Peru, Ill. 

American Rolling Mill Co., Middletown, Ohio 

Bethlehem Steel Co., Bethlehem, Pa. 

A. M. Byers Co., Pittsburgh 

Carnegie-Illinois Steel Corp., Pittsburgh 

Carpenter Steel Co., Reading, Pa. 

Cold Metal Products Co., Youngstown, O. 

Colonial Steel Div., Vanadium Alloy Steel Co., Pitts. 
burgh 

Gunma Steel Co., Warren, O. 

Crucible Steel Co. of America, New York 

Driver-Harris Co., Harrison, N. J. 

Wilbur B. Driver Co., Newark, N. J. 

Eastern Stainless Steel Corp., Baltimore, Md. 

Edgcomb Steel Co., Philadelphia 

Firth-Sterling Steel Co., McKeesport, Pa. 

Peter A. Frasse & Co., Inc., New York 

Ingersoll Steel & Disc Div., Borg-Warner, Chicago 

Jessop Steel Co., Washington, Pa. 

Latrobe Electric Steel Co., Latrobe, Pa. 

Lukens Steel Co., Coatesville, Pa. 

Metal Goods Corp., St. Louis, Mo. 

Midvale Co., Philadelphia 

Parish Pressed Steel Co., Reading, Pa. 

Pittsburgh Steel Co., Pittsburgh 

S. R. Purdy Co., Lyndhurst, N. J. 

Republic Steel Corp., Cleveland, Ohio 

Rigid-Tex Corp., Buffalo, N. Y. 

John A. Roebling’s Sons Co., Trenton, N. J. 

Rustless Iron and Steel Corp., Baltimore, Md. 

Jos. T. Ryerson & Son, Inc., Chicago 

Sharon Steel Corp., Sharon, Pa. 

Simonds Saw & Steel Co., Lockport, N. Y. 

Superior Steel Corp., Carnegie, Pa. 

Timken Roller Bearing Co., Canton, Ohio 

United Alloy Steel Corp., Canton, O. 

U. S. Steel Corp., Pittsburgh, Pa. 

Universal-Cyclops Steel Corp., Bridgeville, Pa. 

Wickwire Spencer Steel Co., New York 


Tool Steels, All Types 

Advance Foundry Co., Dayton, O. 

Allegheny Ludlum Steel Corp., Brackenridge, Pa. 
Benedict-Miller, Inc., Newark, N. J. 

Bethlehem Steel Co., Bethlehem, Pa. 

H. Boker & Co., Ine. New York 

Braeburn Alloy Steel Corp., Braeburn, Pa. 

A. M. Byers Co., Pittsburgh 

Carpenter Steel Co., Reading, Pa. 

Cleveland Twist Drill Co., Cleveland 
Columbia Tool Steel Co., Chicago Heights, Ill. 
Copperweld Steel Co., Warren, O. 

Crucible Steel Co. of America, New York 
Darwin & Milner, Inc., Cleveland 

Henry Disston & Sons, Inc., Philadelphia 
Edgcomb Steel Corp., Philadelphia 

A. Finkl & Sons, Chicago 

Firth-Sterling Steel Co., McKeesport, Pa. 
Heppenstall Co., Pittsburgh ; 
Ingersoll Steel & Disc Div., Borg-Warner, Chicago 
Jessop Steel Co., Washington, Pa. 

Kloster Steel Corp., Chicage 

Latrobe Electric Steel Co., Latrobe, Pa. 
Midvale Co.. Philadelphia 
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4, Milne & Co New York 

Peninsular Steel Co., Cleveland, Ohio 

4. R. Purdy Co., Lyndhurst, N. J. 
Republic Steel Corp., Cleveland, Ohio 

Jos. T. Ryerson & Son, Inc., Chicago 

SKF Steels, Inc., New York 

Simonds Saw & Steel Co., Lockport, N. Y. 
Timken Roller Bearing Co., Canton, Ohio 
Uddeholm Co. of America, Inc., New York 
Universal-Cyclops Steel Corp., Bridgeville, Pa. 
U. S. Steel Corp., Pittsburgh, Pa. 
Vanadium-Alloys Steel Co., Pittsburgh 
Vulcan Crucible Steel Co., Aliquippa, Pa. 


Tin Plate and Terne Plate 


American Nickeloid Co., Peru, Ill. 

Apollo Metal Works Co., Chicago 
Bethlehem Steel Co., Bethlehem, Pa. 
Carnegie-Illinois Steel Corp., Pittsburgh 
Continental Steel Corp., Kokomo, Ind. 
Follansbee Steel Corp., Pittsburgh 

Granite City Steel Co., Granite City, Ill. 
Inland Steel Co., Chicago 

Jones & Laughlin Steel Corp., Pittsburgh 
Republic Steel Corp., Cleveland, Ohio 
Jos. T. Ryerson & Son, Inc., Chicago 
Superior Sheet Steel Co., Canton, Ohio 
U. S. Steel Corp., Pittsburgh, Pa, 
Weirton Steel Co., Weirton, W. Va. 
Wheeling Steel Corp., Wheeling, W. Va. 
Youngstown Sheet & Tube Co., Youngstown, Ohio 





Iron Castings 

American Brake Shoe Co., Mahwah, N. J. 
American Car & Foundry Co., New York 

American Cast Iron Pipe Co., Birmingham, Ala. 


Baltimore 

Atlas Foundry Co., Detroit 

Bartlett-Hayward Div., Koppers Co., Baltimore 
Belle City Malleable Iron Co., Racine, Wis. 
Bethlehem Steel Co., Bethlehem, Pa. 

Binney Castings Co., Toledo, Ohio 
Chain Belt Co., Milwaukee 

Chicago Malleable Castings Co., Chicago 
Cooper-Bessemer Corp., Mt. Vernon, O. 

Cramp Brass & Iron Foundries, Eddystone, Pa. 
Duriron Co., Inc., Dayton, Ohio 

Eastern Malleable Iron Co., Naugatuck, Conn. 
Farrell-Birmingham Co., Inc., Ansonia, Conn. 


New York 

Forest City Foundries Co., Cleveland 

Fulton Foundry & Machine Co., Inc., Cleveland 
Gunite Foundries Corp., Rockford, Ill. 

Hamilton Foundry & Machine Co., Hamilton, O. 
Hunt-Spiller Mig. Corp., Boston 

Lake City Malleable Co., Cleveland 

Link-Belt Co., Chicago 

Mackintosh-Hempill Co., Pittsburgh 

Meehanite Research Institute (and its affiliated foun 
dries), New Rochelle, N. Y 

Mir-0-Col Alloy Co., Los Angeles 

Republic Steel Corp., Cleveland, Ohio 


Saginaw, Mich. 
Shenango Penn Mold Co., Dover, Ohio 


Special Steel Castings 


Alloy Casting Co., Champaign, Ill 


American Hammered Piston Ring Div., Koppers Co., 


Ferrous Metals Corp. (and its affiliated foundries), 


Saginaw Malleable Iron Div., General Motors Corp., 
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Lead-Coated Steel 


Continental Steel Corp., Kokomo, Ind. 
Republic Steel Corp., Cleveland, Ohio 
U. S. Steel Corp., Pittsburgh, Pa 
Weirton Steel Co., Weirton, W. Va. 


Galvanized Steel and Iron 


Acme Steel and Malleable Iron Works, Buffalo 

American Rolling Mill Co., Middletown, Ohio 

Apollo Steel Co., Apollo, Pa. 

Benedict-Miller, Inc., Newark, N. J. 

Bethlehem Steel Co., Bethlehem, Pa. 

Buffalo Wire Works Co., Inc., Buffalo 

Carnegie-Illinois Steel Corp. «+ Pittsburgh 

Commercial Metals Treating, Inc., Toledo 

Continental Steel Corp., Kokomo, Ind. 

Enterprise Galvanizing Co., Philadelphia 

Equipment Steel Products Div., Union Asbestos & 
Rubber Co., Blue Island, Ill. 

Granite City Steel Co., Granite City, Ill. 

Jones & Laughlin Steel Corp., Pittsburgh 

Meaker Co., Chicago 

Missouri Rolling Mill Corp., St. Louis, Mo. 

Newport Rolling Mill Co., Newport, Ky. 

Oliver Iron & Steel Corp., Pittsburgh 

Penn Galvanizing Co., Philadelphia 

Pittsburgh Steel Co., Pittsburgh 

Republic Steel Corp., Cleveland, Ohio 

Rheen Manufacturing Co., Houston, Texas 

John A. Roebling’s Sons Co., Trenton, N. J. 

Jos. T. Ryerson & Son, Inc., Chicago 

U. S. Steel Corp., Pittsburgh, Pa. 

United Steel and Wire Co., Battle Creek, Mich. 


Cast Steels, Irons and Iron-containing Alloys 


American Cast Iron Pipe Co., Birmingham, Ala. 

American Manganese Steel Div., Chicago Heights, Ill. 

American Steel Castings Co., Chicago 

American Steel Foundries, Chicago 

Atlas Foundry Co., Irvington, N. J. 

Belle City Malleable Iron Co., Racine, Wis. 

Bethlehem Steel Co., Bethlehem, Pa. 

Birdsboro Foundry & Machine Co., Birdsboro, Pa. 

H. Boker & Co. Inc., New York 

Campbell, Wyant & Cannon Foundry Co., Muskegon, 
Mich. 

Carnegie-Illinois Steel Corp., Pittsburgh 

Chicago Steel Foundry Co., Chicago 

Crucible Steel Casting Co., Cleveland 

Detroit Steel Casting Co., Detroit 

Dodge Steel Co., Philadelphia 

Duriron Co., Inc., Dayton, Ohio 

Electric Steel Castings Co., Indianapolis 

Forging and Casting Div., Allegheny Ludlum Steel 
Corp., Ferndale, Mich. 

Fort Pitt Steel Casting Div., H. K. Porter Co., 
McKeesport, Pa. 

General Steel Castings Corp., Eddystone, Pa. 

Grede Foundries, Inc., Milwaukee 

Gunite Foundries, Inc., Rockford, Ill. 

Hunt-Spiller Mfg. Corp., Boston 

Lebanon Steel Foundry, Lebanon, Pa. 

Mackintosh-Hemphill Co., Pittsburgh 

Michigan Steel Casting Co., Detroit 

Midvale Co., Philadelphia 

National-Erie Corp., Erie, Pa. 

Ohio Steel Foundry Co., Springfield, Ohio 

Reading Steel Casting Div., Reading, Pa. 

Sivyer Steel Casting Co., Milwaukee, Wis. 

Standard Steel Works Div., Baldwin Locomotive 
Works, Burnham, Pa. 

Union Steel Castings Div., Pittsburgh 





Copper, Wrought 


American Brass Co., Waterbury, Conn. 

Anaconda Wire and Cable Co., New York 

Bridgeport Brass Co., Bridgeport, Conn. 

Bristol Brass Corp., Bristol, Conn. 

Central Steel and Wire Co., Chicago 

Chase Brass & Copper Co., Waterbury, Conn. 
Kennecott Wire and Cable Co., Phillipsdale, R. 1. 
Metal Goods Corp., St. Louis, Mo. 

Mueller Brass Co., Port Huron, Mich. 

National Copper and Smelt ing Co., Cleveland 
Phelps Dodge Copper Products Corp., New York 
Revere Copper and Brass, Inc., New York 
Riverside Metal Co., Riverside, N. J. 

John A. Roebling’s Sons Co., Trenton, N. J. 

Scomet Engineering Co., New York 

Seymour Mig. Co., Seymour, Conn. 

Somers Brass Co.. tes. .. Waterbury, Conn. 

‘stern Brass Mills, Olin Industries, E. Alton, III. 
Western Cartridge Co., East Alton, Ill. 
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Weirton Steel Co., Weirton, W. Va 
Wilcox Crittenden Co., Inc., Middletown, Conn 


Aluminum-Coated Steel 


American Rolling Mill Co., Middletown, Ohio 
Parish Pressed Steel Co., Reading, Pa. 


Aluminum-Steel Assemblies 
Al-Fin Corp., New York 


Clad Steel (Copper-, Nickel-, 
Etc.) 

Allegheny Ludlum Steel Corp., Brackenridge, Pa 

Babcock & Wilcox Co., New York 

H. Boker & Co. Inc., New York 

Copperweld Steel Co., Warren, O. 

Edgecomb Steel Corp., Philadelphia 

Follansbee Steel Corp., Pittsburgh 

Granite City Steel Co., Granite City, Ill. 

Ingersoll Steel & Disc Div., Borg-Warner, Chicago 

Jessop Steel Co., Washington, Pa. 

Keystone Steel & Wire Co., Peoria, Ill. 

Lukens Steel Co., Coatesville, Pa. 

Parish Pressed Steel Co., Reading, Pa. 

Republic Steel Corp., Cleveland, Ohio 

Jos. T. Ryerson & Son, Inc., Chicago 

Superior Steel Corp., Carnegie, Pa. 


Stainless-Clad, 


Preplated Steels 

American Nickeloid Co., Peru, Ill. 
Apollo Metal Works Co., Chicago 
Republic Steel Corp., Cleveland, Ohio 





Alloy Castings, Heat and Corrosion Resistant 
Alloy Casting Co., Champaign, III. 

Allegheny Ludlum Steel Corp., Brackenridge, Pa. 
American Cast Iron Pipe Co., Birmingham, Ala. 
Amer. Manganese Steel Div., Chicago Heights, Ill. 
Atlas Foundry Co., Irvington, N. 

Austenal Laboratories, Inc., New York 

Babcock & Wilcox Co., New York 

Bergen Precision Castings, Inc., Pleasantville, N. Y. 
Bethlehem Steel Co., Bethlehem, Pa. 

Binney Castings Co., Toledo, Ohio 

Burgess-Parr Co., Freeport, Ill. 

Calorizing Co., Wilkinsburg, Pa. 

Chicago Steel Foundry Co., Chicago 

Cooper Alloy Foundry Co., Elizabeth, N. J. 
Driver-Harris Co., Harrison, N. 

Duraloy Co., Scottdale, Pa. 

Duriron Co., Inc., Dayton, Ohio 

Electro-Alloys Div., Elyria, O. 

Fahralloy Co., Harvey, Ill. 

Haynes Stellite Co., Kokomo, Ind. 

General Alloys Co., Boston 

Hoskins Mig. Co., Detroit 

Industrial Steels, Inc., Cambridge, Mass. 

Lebanon Steel Foundry Co., Lebanon, Pa. 
Michiana Products Corp., Michigan City, Ind. 
Michigan Steel Casting Co., Detroit 

Midvale Co., Philadelphia 

Ohio Steel Foundry Co., Springfield, Ohio 

Pacific Foundry Co., Ltd., San Francisco 

Jos. T. Ryerson & Son, Inc., Chicago 

Sivyer Steel Casting Co., Milwaukee 

Standard Alloy Co., Cleveland 

Sterling Alloys, Inc., Woburn, Mass. 

Swedish Crucible Steel Co., Detroit 
Taylor-Wharton Iron & Steel Co., High Bridge, N. J 
J. R. Wood Products Corp., New York 

Whip-Mix Corp., Inc., Louisville, Ky. 





Nonferrous Metals and Alloys 


Whitehead Metal Products Co., Inc., New York 


Brasses and Bronzes, Wrought 


American Brass Co., Waterbury, Conn. 
American Crucible Products Co., Lorain, Ohio 
Ampco Metal, Inc., Milwaukee, Wis. 

Atlas Foundry Co., Irvington, N. J. 
Binney Castings Co., Toledo, Ohio 
Bridgeport Brass Co., Bridgeport, Conn. 
Bristol Brass Corp., Bristol, Conn. 

Central Steel and Wire Co., Chicago 

Chase Brass & Copper Co., Waterbury, Conn. 
Wilbur B. Driver Co., Newark, N. J. 

Oscar W. Hedstrom Corp., Chicago 

P. R. Mallory & Co., Inc., Indianapolis 
McGill Mfg. Co., Inc., Valparaiso, Ind. 
Metal Goods Corp., St. Louis, Mo. 
Metallurgical Products Co., Philadelphia 
Miller Co., Meriden, Conn. 

Mueller Brass Co., Port Huron, Mich. 


Phosphor Bronze Smelting Co., Philadelphia 
Riverside Metal Co., Riverside, i * 

John A. Roebling’s Sons Co., Trenton, N. J. 
Saginaw Bearing Co., Saginaw, Mich. 

Scovill Mig. Co., Waterbury, Conn. 

Seymour Mig. Co., Seymour, Conn. 

Somers Brass Co., Inc., Waterbury, Conn. 
Titan Metal Mfg. Co., Bellefonte, Pa. 

Western Brass Mills, Olin Industries, E. Alton, Ill. 
Western Cartridge Co., East Alton, Ill. 
Whitehead Metal Products Co., Inc., New York 


Brass and Bronze Casting Alloys 

Acme Aluminum Alloys, Inc., Dayton, O. 
Advance Pressure Casting Co., Brooklyn, N. Y. 
Ajax Metal Co., Philadelphia 

American Crucible Products Co., Lorain, Ohio 
Amer. Manganese Bronze Co., Philadelphia 
Ampco Metal, Inc., Milwaukee 

Atlas Foundry Co., Irvington, N. J. 
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Aurora Metal Co., Aurora, Ill 

Bethlehem Steel Co., Bethlehem, Pa. 

Binney Castings Co., Toledo, Ohio 

Bohn Aluminum & Brass Corp., Detroit 

Briggs Mfg. Co., Cleveland 

Bunting Brass & Bronze Co., Toledo, O. 

Cramp Brass & fron Foundries, Eddystone, Pa. 

Duquesne Smelting Corp., Pittsburgh 

Federated Metals Div., Amer. Smelting & Ref. Co., 
New York 

Frontier Bronze Corp., Niagara Falls, N. Y. 

Oscar W. Hedstrom Corp., Chicago 

Hills-McCanna Co., Chicago 

H. Kramer & Co., Inc., Chicago 

Lumen Bearing Co., Buffalo 

P. R. Mallory & Co., Inc., Indianapolis 

MeGill Mfg. Co., Inc., Valparaiso, Ind. 

Michigan Smelting & Refining Div., Detroit 

Mt. Vernon Die Casting Corp., Mt. Vernon, N. Y. 

Mueller Brass Co., Port Huron, Mich. 

Nationa! Bearing Division, Amer. Brake Shoe Co., 
St. Louis 

National Bronze & Aluminum Foundry Co., Cleveland 

New Products Corp., Benton Harbor, Mich. 

Niagara Falls Smelting & Refining Corp., Buffalo 

Phosphor Bronze Smelting Co., Philadelphia 

Saginaw Bearing Co., Saginaw, Mich. 

Shenango Penn Mold Co., Dover, Ohio 

Silverstein & Pinsof, Chicago 

Superior Bearing Bronze, Inc., Brooklyn, N. Y. 

Titan Metal Mfg. Co., Bellefonte, Pa. 

Universal Castings Corp., Chicago 

Waukesha Foundry Co., Waukesha, Wis. 

Wellman Bronze & Aluminum Co., Cleveland 

J. R. Wood Products Corp., Brooklyn, N. Y. 


Beryllium-Copper 

American Brass Co., Waterbury, Conn. 
Ampco Metal, Inc., Milwaukee, Wis. 
Baltimore Brass Co., Baltimore, Md. 

Belmont Smelting & Refining Works, Div., Brooklyn 
Beryllium Corp., Reading, Pa. 

Brush Beryllium Co., Cleveland 

Wilbur B. Driver Co., Newark, N. J. 

Little Falls Alloys Co., Paterson, N. J. 

P. R. Mallory & Co., Inc., Indianapolis 
Metallurgical Products Co., Philadelphia 
Riverside Metal Co., Riverside, N. 

Slagle Beryllium Co., Philadelphia 

Universal Casting Corp., Chicago 

J. R. Wood Products Corp., Brooklyn, N. Y. 


Aluminum and Its Alloys, Wrought 


Aluminum Co. of America, Pittsburgh 

Apex Smelting Co., Chicago 

Bohn Aluminum & Brass Corp., Detroit 

Fairmont Aluminum Co., Fairmont, W. Va. 

Lewin Metals Div., Lewin-Mathes Co., East St. Louis, 
Il. 

Metal Goods Corp., St. Louis, Mo. 

Reynolds Metals Co., Louisville, Ky. 

Revere Copper and Brass, Inc., New York 

Whitehead Metal Products Co., Inc., New York 

Williams and Co., Inc., Pittsburgh 


Aluminum Casting Alloys 

Acme Aluminum Allvoys, Inc., Dayton 

Advance Pressure Casting Co., Brooklyn, N. Y. 

Aluminum Co. of America, Pittsburgh 

Aluminum Industries, Inc., Cincinnati 

Aluminum & Magnesium, Inc., Sandusky, O. 

Aluminum Refiners Div., Detroit 

Aluminum Research Institute (and its affiliated com- 
panies), Chicago 

American Metal Co., New York 

Apex Smelting Co., Chicago 

Atlas Foundry Co., Irvington, N. J. 

Bohn Aluminum & Brass Corp., Detroit 

Briggs Mfg. Co., Cleveland 

Federated Metals Div., Amer. Smelting & Ref. Co., 
New York 

Frontier Bronze Corp., Niagara Falls, N. Y. 

General Smelting Co., Philadelphia 

Oscar W. Hedstrom Corp., Chicago 

Wm. F. Jobbins, Inc., Aurora, Ill, 

R. Lavin & Sons, Inc., Chicago 

L. E. Mason Co., Hyde Park, Mass. 

Monarch Aluminum Mfg. Co., Cleveland 

Mt. Vernon Die Casting Corp., Mt. Vernon, N. Y. 

National Bronze & Aluminum Foundry Co., Cleveland 

National Smelting Co., Cleveland 

New Products Corp., Benton Harbor, Mich. 

Niagara Falls Smelting & Refining Co., Buffalo 

Permold Co., Medina, Ohio 

Reynolds Metals Co., Louisville, Ky. 

Shenango Penn Mold Co., Dover, Ohio 

Silverstein & Pinsof, Chicago 

U. S. Reduction Co., E. Chicago, Ind. 

Universal Casting Corp., Chicago 

Univex Die Casting & Eng. Co., Dearborn, Mich. 

Waukesha Foundry Co., Waukesha, Wis. 
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Wellman Bronze & Aluminum Co., Cleveland 
J. R. Wood Products Corp., Brooklyn, N. Y. 


Magnesium and Its Alloys, Wrought 


Amco Magnesium Corp., New York 

American Magnesium Corp., Pittsburgh 

Apex Smelting Co., Chicago 

Basic Magnesium, Inc., Las Vegas, Nev. 

Diamond Magnesium Co., Painesville, O. 

Dow Chemical Co., Magnesium Div., Midland, Mich. 

National Standard Co., Niles, Mick. 

New England Magnesium Co., Inc., Malden, Mass. 

Permanente Metals Corp., Oakland, Cal. 

Revere Copper and Brass, Inc., Aluminum and Mag- 
nesium Div., New York 

Rigid-Tex Corp., Bufialo, N. Y. 

White Metal Rolling & Stamping Corp., Brooklyn, 
N. Y. 


Magnesium Casting Alloys 

Advance Pressure Casting Co., Brooklyn, N. Y. 
Aluminum & Magnesium, Inc., Sandusky, O. 
American Magnesium Corp., Pittsburgh 

Apex Smelting Co., Chicago 

Dow Chemical Co., Midland, Mich. 
Hills-MeCanna Co., Chicago 

L. E. Mason Co., Hyde Park, Mass. 

Mt. Vernon Die Casting Corp., Mt. Vernon, N. Y. 
National Smelting Co., Cleveland 

New Products Corp., Benton Harbor, Mich. 
Superior Magnesium Castings Div., Brooklyn, N. Y. 


Nickel and High-Nickel Alloys 

Alloy Metal Wire Co., Inc., Prospect Park, Pa. 

American Nickel Alloy Mfg. Co., New York 

American Nickeloid Co., Peru, Ill. 

Ampco Metal, Inc., Milwaukee, Wis. 

Atlas Foundry Co., Irvington, N. J. 

Callite Tungsten Corp., Union City, N. J. 

Carpenter Steel Co., Reading, Pa. 

Wilbur B. Driver Co., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Duriron Co., Inc., Dayton, Ohio 

General Plate Div., Metals and 
Attleburo, Mass. 

Haynes Stellite Co., New York 

Oscar W. Hedstrom Corp., Chicago 

Hoskins Mfg. Co., Detroit 

International Nickel Co., Inc., New York 

C. O. Jelliff Mfg. Co., Southport, Conn. 

Metal Goods Corp., St. Louis, Mo. 

Metallurgical Products Co., Philadelphia 

Ohio Steel Foundry Co., Springfield, Ohio 

Shenango Penn Mold Co., Dover, Ohio 

Silverstein & Pinsof, Inc., Chicago 

Somers Brass Co., Inc., Waterbury, Conn. 

Stupakoff Ceramic and Mig. Co., Latrobe, Pa. 

Waukesha Foundry Co., Waukesha, Wis. 

Western Cartridge Co., East Alton, Ill. 

Western Metal Co., Chicago 

Whitehead Metal Products Co., Inc., New York 


Zinc and Its Alloys 

Advance Pressure Casting Co., Brooklyn, N. Y. 

American Metal Co., Ltd., New York 

American Smelting and Refining Co., New York 

American Zine and Chemical Co., Langeloth, Pa. 

American Zinc, Lead and Smelting Cu., St. Louis, Mo. 

American Zine Products Div., Ball Bros., Co., Green- 
castle, Ind. 

American Zinc Sales Co., Columbus, Ohio 

Anaconda Sales Co., New York 

Apex Smelting Co., Chicago 

Atlantic Zinc Works, Inc., Brooklyn, N. Y. 

Belmont Smelting & Refining Works, Inc., Brooklyn 

Duquesne Smelting Corp., Pittsburgh 

Eagle-Picher Lead Co., Cincinnati, Ohio 

Haymen, Michael and Co., Inc., Buffalo, N. v. 

Oscar W. Hedstrom Corp., Chicago 

Hegeler Zinc Co., Danville, Il. 

Illinvis Smelting and Refining Co., Chicago 

Illinois Zinc Co., Chicago 

International Smelting and Refining Co., East Chicago, 


Controls Corp., 


Ind. 
Morris P. Kirk & Son, Inc., Los Angeles, Cal. 
Lewin Metals Div., Lewin-Mathes Co., East St. Louis, 
Ill. 
L. E. Mason Co., Hyde Park, Mass. 
Matthiessen and Hagler Zinc Cv., La Salle, Ill. 
Metallurgical Products Co., Philadelphia 
Monarch Aluminum Mfg. Co., Cleveland 
Mt. Vernon Die Casting Corp., Mt. Vernon, N. Y. 
Nassau Smelting and Refining Co., Inc., New York 
National Lead Co., New York 
New Jersey Zinc Co., New York 
New Products Corp., Benton Harbon, Mich, 
Platt Bros. and Co., Waterbury, Conn. 
St. Joseph Lead Co., New York 
Silverstein & Pinsof, Inc., Chicago 
Superior Zine Corp., Philadelphia 
U. S. Smelting Refining and Mining Co., 


United Zine Smelting Corp., New York 


New York 


Univex Die Casting & Eng. Co., Dearborn, Mich, 


Western Metal Co., Chicago 


White Metal Rolling & Stamping Corp., Brooklyp 
a , 

Tin and Its Alloys 

Ajax Metal Co., Philadelphia 

Anaconda Sales Co., New York 

Belmont Smelting & Refining Works, Inc., Brooklyn 


George Birkenstein & Co., Chicago 

A. W. Cadman Mfg. Co., Pittsburgh 

Charles Cooper & Co., New York 

Eagle-Picher Lead Co., Cincinnati, Ohio 

Fast Asiatic Co., New York 

Federated Metals Div., American Smelting and Re 
fining Co., New York 

Gardiner Metal Co., Chicago 

Glacier Metal Co., Richmond, Va. 

Lumen Bearing Co., Buffalo 

Metal & Thermit Corp., New York 

Metallurgical Products Co., Philadelphia 

Michigan Smelting and Refining Div., Detroit, Mich 

Nassau Smelting and Refining Co., Inc., New York 

National Bearing Metals Corp., St. Louis, Mo. 

National Lead Co., New York 

Silverstein & Pinsof, Inc., Chicago 

United American Metals Corp., Brooklyn, N. Y, 

U. S. Metals ‘fining Co., New York 

Vulean Detinning Co., Sewaren, N. J. 

Western Cartridge Co., East Alton, Il. 

Western Metal Co., Chicago 

White Metal Rolling & Stamping Corp., Brooklyn, 
BN. ¥. 





Lead and Its Alloys 


Ajax Metal Co., Philadelphia 

Alpha Meta!s, Inc.. Brooklyn, N. Y. 

American Smelting and Refining Co.. New York 

American Solder and Flux Co., Philadelphia 

Andrews Lead Construction Corp., New York 

Belmont Smelting & Refining Works, Inc., Brooklyn, 
N. 

George Birkenstein & Co., Chicago 

Junker Hill and Sullivan Mining and Concentrating 
Co., San Franciseo, Cal. 

A. W. Cadman Mfg. Co., Pittsburgh 

Cerro de Paseo Copper Corp., New York 

Chicago Smelting and Refining Corp., Chicago 

Cramp Brass and tren Foundries Div., Baldwin Loco 
motive Works, Eddystone, Pa. 

Duquesne Smelting Corp., Pittsburgh 

Eagle-Picher Lead Co., Cincinnati, Ohio 

Federated Metals Div., American Smelting and Re- 
fining Co., New York 

Gardiner Metal Co., Chicago 

Georgia Lead Works, Atlanta, Ca. 

Glacier Metal Co., Richmond, Va. 

Haymen, Michael and Co., Ine., Buffalo, N. Y. 

Hudson Smelting and Refining Co., Newark, N. J. 

Hurbenium Alloy Co., Napoleon, Ohio 

Kester Solder Co., Chicago 

Lumen Bearing Co., Buflalo 

Magnolia Metal Co., Elizabeth, N. J. 

Michigan Smelting and Refining Div., Detroit, Mich. 

Nassau Smelting and Refining Co., Inc., New York 

National Bearing Metals Corp., St. Louis, Mo. 

National-Buoston Lead Co., Boston, Mass. 

Natioral Lead Co.. New York 

Jos. T. Ryerson & Son, Inc., Chicago 

St. Joseph Lead Cu., New York 

Silverstein & Pinsef, Inc., Chicago 

Stanley Chemical Co., East Berlin, Conn, 

United American Metals Corp., Brooklyn, N. } A 

U. S. Metals Refining Co., New York 

U. S. Smelting Refining and Mining Co., New York 

Wayne Chemical Products Co., Detroit, Mich. 

Western Cartridge Co., East Alton, Ill. 

Western Metal Co., Chicago 

White Metal Rolling & Stamping Corp., Brooklyn, 
mB. Ys 


Bismuth and Its Alloys 


Alpha Metals, Inc., Browklyn, N. ws 

American Smelting and Refining Co., New York 

Anaconda Sales Co., New York 

Belmont Smelting & Refining Works, Inc., Brooklys, 
N. ¥. 

Cerro de Pasco Copper Corp., New York 

Federated Metals Div., American Smelting and Re- 
fining Co., New York 

Metallurgical Products Co., Philadelphia oe 

Michigan Smelting and Refining Div., Detroit, Mich. 

National Lead Co.. New York ; 

U. S. Smelting, Refining and Mining Co., New York 

Charles Pfizer & Co., New York 

White Metal Rolling & Stamping Corp., Brooklys, 
BN. 


Noble Metals (Silver, Gold, Platinum, Ete.) 


American Metal Co., Ltd., New York 
American Platinum Works, Newark, N. J. 


MATERIALS & METHODS 


Formerly METALS AND ALLOYS 
XUM 


Gol 








Belt 


Cen 


Alleg 
Amel 
Callit 
Carbs 
Dello 
Firth 
Genet 

Cor 
Kenni 
Metal 
Metro 
New | 
Nortor 
Tungs 
Tungs 
Tungs 
Vascol 
Wesso: 
Willey 


Hard 


Allegh. 
Ampco 
Austen: 
H. Bol 
Carpeni 
Crobalt 
Crucibl 
General 

Conn. 
General 
Haynes 
Latrobe 


Atlas Fo; 
Bethleher 
Carpenter 
Cinaudag 
Crucible 
General | 
General | 


Taylor. Wi 
Thomas § 
Vestingho 


Mogneti 
American 
enry L, 
Seneral A 
Micro. Ferr 
ford, Co 
Moraine P 
Nerd 0. 
order Me 
*roferric 
Sackpole | 


0CTO} 
we 








Co., Inc., Newark, N. J. 

gt & Co., Platinum Works, Malvern, Pa. 
Thos. J. Dee & Co., Chicago 
General Plate Div., Attleboro, Mass. 
Goldsmith Brus. Smelting & Refining Co., Chicago 
Handy & Harman, New York 
Johnson, Matthey & Co., Ltd., New York 
). E. Makepeace Co., Attleboro, Mass, 
?. fh. Mallory & Co., Inc., Indianapolis 
National Lead Co., New York 

M. Ney Co., Hartford, Conn. 
Inc Chicago 


ermo, r " 
Sherman & Co., New York 

Stern & Co., New York 
1. S. Smelting, Refining and Mining Co., New York 
Western Gould and Platinum Works, San Francisco, 
Cal. : 
Whitehead Metal Products C New York 


ning Co., Buffalo, N. Y. 
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otk 
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Williams Guld Ref 


H. A. Wilson Co., Newark, N. J. 


Antimony and Its Alloys 


Belmont Smel & Refining Works, Inc., Brooklyn, 
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N. Y. 

National Lead Co., New York 

White Metal Rolling & Stamping Corp., Brooklyn, 
N. Y. 


Tungsten and Related Materials 


American Electro Metal Co., Yonkers, N. Y. 

Belmont Smelting & Kefining Works, Inc., Brooklyn, 
mB 

Callite Tungsten Co., Union City, N. J. 

Carboloy Cv., Inc., Detroit, Mich. 

Cleveland Tungsten Co., Cleveland 

Cleveland Wire Works, General Electric Co., Cleve- 
land, O. 

Electro Metallurgical Co., New York 

Fansteel Metallurgical Corp., No. Chicago, Ill. 

Firth-Sterling Steel Co., McKeesport, Pa. 

Foote Mineral Co., Philadelphia 

General Tungsten Mig. Co., Union City, N. J. 

Charles Hardy, Inc., New York 

Haynes Stellite Co., New York 

Latrobe Electric Steel Co., Latrobe, Pa. 


P. R. Mallory & Co., Inc., Indianapolis 

Metal & Thermit Corp., New York 

Metrvloy Co., Inc., Newark, N. J. 
Molybdenum Corp. of America, Pittsburgh 
North American Philips Co., Inc., New York 
Reduction and Refining Co., Newark, N. J. 
Sirian Wire and Contact Co., Newark, N. J. 
Wickwire Spencer Steel Co., New York 

H. A. Wilson Co., Newark, N. J. 


Tantalum 

Fansteel Metallurgical Corp., No. Chicago, Ill 
Foote Mineral Co., Philadelphia 

Latrobe Electric Steel Co., Latrobe, Pa. 

Metal Hydrides, Inc., Beverly, Mass. 
Metallurgical Products Co., Philadelphia 

Sirian Wire and Contact Co., Newark, N. 


Indium and Its Alloys 

American Smelting & Refining Co., New York 
Cerro de Pasco Copper Corp., New York 
Indium Corp. of America, New York 





Alloys for Special Services 





Cemented Carbide Tool and Die Materials 
Allegheny Ludlum Steel Corp Brackenridge, Pa. 
American Electro Metal Corp., Yonkers, N. Y. 
Callite Tungsten Corp., Union City, N. J. 

Detroit, Mich. 

Philadelphia 

McKeesport, Pa 


South 


Carbuloy Co., Inc., 
Delloy Metals Corp., 
Firth-Sterling Steel Co., 


General Aircraft Equipment Co., Norwalk, 
Conn. 

Kennametal, Inc., Latrobe, Pa 

Metal Carbides Corp., Youngstown, Ohic 

Metroloy Co., Newark, N. J 

New England Carbide Tool Co., Cambridge, Mass. 


Norton Co., Worcester, Mass. 

Tungsten Alloy Mig. Co., Newark, N. J. 
Tungsten Carbide Tool Co., Detroit, Mich. 
Tungsten Electric Corp., Union City, ee 4 
Vascoloy-Ramet Corp., No. Chicago, Il, 
Wesson Co., Ferndale, Mich 
Willeys Carbide Tool Co., Detroit, Mich. 


Hard (Cast) Nonferrous Tool and Die Alloys 
Allegheny Ludlum Steel Corp., Brackenridge, Pa. 
Ampco Metal, Inc., Milwaukee, Wis. 
Austenal Laboratories, New York 

H. Boker & Co, Inc., New York 

Carpenter Steel Co., Reading, Pa. 

Crobalt, Inc., Ann Arbor, Mich. 

Crucible Steel Co. of America, New York 
General Aircraft Equipment Co., South 
Conn. 

General Electric Co., Schenectady, N. Y. 
Haynes Stellite Co., Kokomo, Ind. 
Latrobe Electric Steel Co., Latrobe, Pa. 
Metal Hydrides, Inc., Beverly, Mass. 
Metallurgical Products Co., Philadelphia 
Reduction and Refining Corp., Newark, N. J. 
Simonds Saw & Steel Co., Lockport, N. Y. 
Stupakoff Ceramic and Mig. Co., Latrobe, Pa 
Vascoloy-Ramet Corp., North Chicago, Ill. 


Norwalk, 





Magnet Alloys and Steels (for Permanent 
Magnets) 
heny Ludlum Steel Corp. 


| Al 

An Engineering Co., Ci 
Atlas Foundry Co., Irv 
Bethlehem Steel Co., 
Carpenter Steel Co., 
Cinaudagraph Corp., 
Crucible Steel Co 
General Electric Co., Schenes 
General Magnetic (¢ 


, Brackenridge, Pa. 











indiana Steel Products Co., hicago 
Metal Hydrides, Inc , Beverly, Mass 
Metallurgical Prod ( Philade 






Simonds Saw & Steel Co., L 

Taylor-Wharton Iron & Steel ( 
Thomas & Skinner Steel Pr 
Westinghouse Electric Corp 





Magnetic Core Materials 

imetican Electro Metal Corp., Yonkers, N. Y. 
tenry L. Crowley & Co., Inc., West Orange, N. J. 
veneral Aniline Works, New York 
Micto-Ferrocart Div., Maguire Ind 
ford, Conn. 

Moraine Products Div., General Motors C rp., Day- 
ton, O, 

‘owder Metallurgy Corp., Long Island City 
‘moferric Corp., New York 

‘ackpole Carbon Co., 


Justries, Inc., Stam- 


x. ¥. 


St. Marvs, Pa 
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Electrical Resistance Alloys 

Keystone Carbun Cvo., St. Marys, Pa. 

D. E. Makepeace Co., Attleboro, Mass. 

P. R. Mallory & Co., Inc., Indianapolis 
Metroloy Co., Inc., Newark, N. J. 

Morganite Brush Mfg. Co., Long Island City, N. Y. 
National Carbon Co., New York 

}. M. Ney Co., Hartford, Conn. 

St. Marys Carbon Co., St. Marys, Pa. 

Sirian Wire and Contact Co., Newark, N. J. 
Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Cv., St. Marys, Pa. 

I. Stern & Co., New York 

Tubular Rivet and Stud Co., Wollaston, Mass. 
Universal Casting Corp., Chicago 

Western Cartridge Co., East Alton, Ill. 

H. A. Wilson Co., Newark, N. J. 


Thermostat Alloys and Bimetals 
American Electro Metals Co., Yonkers, N. Y. 
Baker & Co., Inc., Newark, N. J. 

C. 5. Brainin Co., New York 

Callite Tungsten Corp., Union City, N. J. 
Carpenter Steel Co., Reading, Pa. 

W. M. Chace Co., Detroit, Mich. 

General Plate Div., Attleboro, Mass. 

P. R. Mallory & Co., Inc., Indianapolis, Ind. 
I. Stern & Co., New York 

Western Cartridge Co., East Alton, Ill. 

H. A. Wilson Co., Newark, N. J. 


Transformer Steels 

Allegheny Ludlum Steel Corp., Brackenridge, Pa. 
American Rolling Mill Co., Middletown, Ohio 
Carnegie-Illinois Steel Corp., Pittsburgh 
Carpenter Stecl Co., Reading, Pa. 

Crucible Steel Co. of America, New York 
Great Lakes Steel Corp., Ecorse, Mich. 
Latrobe Electric Steel Corp., Latrobe, Pa. 
Republic Steel Corp., Cleveland, Ohio 
Youngstown Sheet & Tube Co., Youngstown, O. 


Bearing Materials (see also Lead and its 
alloys; Tin and its alloys; Noble metals; 
Ind.um and its al'oys; Brass and bronze; 
Sintered powder materials, etc.) 


Amplex Div., Chrysler Corp., Detroit 
Bound Brook -Oil-Less Bearing Co., Bound Brook, 
Bun Brass & Bronze Co., Toledo, O. 

Cleveland Graphite Bronze Co., Cleveland 
Fedcral-Mogul Corp., Detroit 

New Castle, Pa. 

Keystone Carbon Co., Inc., St. Marys, Pa. 

Lumen Bearing Co., Butlalo, N.Y 

P. KR. Mallory & Co., Inc., Indianapolis, Ind. 
Products Div., General Motors Corp., Day- 





Johnson Bronze Co., 


Mueller Brass Co., Port Huron, Mich. 

National Bearing Metals Corp., St. Louis, Mo. 
Neveroil Bearing Co., Wakefield, Mass. 

R. W. Rhoades Metaline Co., Inc., Brooklyn, N. Y. 
H. A. Wilson Co., Newark, N. J. 


Hard-Surfacing Materials 

Air Re« i New York 
Alloy Rods Co., York, Pa. 
American Agile Corp., Cleveland 

American Manganese Steel Div., Chicago Heights, Ill. 
Ampco Metal, Ir Milwaukee, Wis. 

Philadelphia 

ing Alloys Co., New York 








General Electric Co., Schenectady, N. Y. 
Harnischfeger Corp., Milwaukee, Wis. 
Allegheny Ludlum Steel Corp., Brackenridge, Pa. 
Alley Metal Wire Co., Moore, Pa. 
American Brass Co., Waterbury, Conn. 
Taker & Co., Inc., Newark, N. J. 

Carpenter Steel Co., Reading, Pa. 
Driver-Harris Co., Harrison, N. J. 

Hoskins Mig. Co., Detroit, Mich. 

C. O. Jellifl Mfg. Corp., Southport, Conn, 
P. R. Mallory & Co., Inc., Indsanapotis 
North American Philips Mig. Co., New York 
Western Cartridge Co., East Alton, Ill. 


Electrical Contact Materials (Including 
Brushes) 


Allegheny Ludlum Steel Corp., Brackenridge, Pa 
American Brass Co., Waterbury, Conn. 
American Electro Metal Co., Yonkers, N. Y. 
Paker & Co., Inc., Newark, N. J. 

C. S. Brainin Co., New York 

Callite Tungsten Co., Union City, N. J. 
Cleveland Tungsten, Inc., Cleveland, Ohio 
Fansteel Metallurgical Corp., No. Chicago, Il 
General Plate Div., Attleboro, Mass. 

General Electric Co., Schenectady, N. Y. 
General Tungsten Mfg. Co., Union City, N. J. 
Gibson Electric Co., Pittsburgh 

Oscar W. Hedstrom Corp., Chicago 

Haynes Stellite Co., Kokomo, Ind. 

latrobe Electric Steel Co., Latrobe, Pa. 
Linculn Electric Co., Cleveland 

McKay Co., Pittsburgh 

Mir-O-Col Alloy Co., Los Angeles, Cal. 
Resisto-Loy Co., Grand Rapids, Mich. 
Stoody Co., Whittier, Cal. 

Vascoloy-Ramet Corp., North Chicago, Ill. 
Wall-Colmonoy Corp., Detroit 

Wilcox-Rich Div., Eaton Mfg. Co., Detroit 


Friction Materials 

Amplex Div., Chrysler Corp., Detroit 

Cleveland Graphite Bronze Co., Cleveland 

General Metals Powder Co., Akron, O. 

Keystone Carbon Co., St. Marys, Pa. 

Moraine Products Div., General Motors Corp., Day- 
ton, O. 

Raybestos Div., Raybestos-Manhattan Corp., Bridge- 
port, Conn, 


S. K. Wellman Co., Cleveland 


Sintered Powder Materials (other than bear- 

ings, electrical contacts, friction materials, 

cemented carbides, magnets, which see also) 

American Electro Metal Co., Yonkers, N. Y. 

Amplex Div., Chrysler Corp., Detroit 

Biad Powder Metallurgy Co., Pittsburgh 

Bound Brook Oil-Less Bearing Co., Bound Brook, 
N. J. 


Henry L. Crowley & Co., Inc., West Orange, N. J. 

Keystone Carbon Co., St. Marys, Pa. 

Massachusetts Pressed Powdered Metals Corp., Wor- 
cester, Mass. 

Micro-Ferrocart Div., Maguire Industries, Inc., 
ford, Conn. 

Moraine Products Div., General Motors Corp., Day- 
ton 

Powder Metallurgy Corp., Long Island City, N. Y. 

Powdered Metal Products Div., Midland Die and 
Engraving Co., Chicago 


Stam- 
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Pig Iron 

Alan Wood Steel Co., Conshohocken, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 

Globe Iron Co., Jackson, O. 

Hanna Furnace Co., Buffalo 

Hickman, Williams & Co., Chicago 

Interlake Iron Corp., Cleveland 

Jackson Iron & Steel Co., Jackson, O. 

Jones & Laughlin Steel Corp., Pittsburgh 

E. J. Lavino & Co., Plymouth Meeting, Pa. 
Pickands-Mather & Co., Cleveland 

Pittsburgh Coke & Iron Co., Pittsburgh 

Republic Steel Corp., Cleveland, Ohio 
Sloss-Sheffield Steel & Iron Co., Birmingham, Ala. 
Tonawanda Iron Corp., North Tonawanda, N. Y. 


Ferro-Alloys, Alloying Agents, Deoxidizers, 
Etc. 

Aluminum Co. of America, Pittsburgh 

American Nickel Alloy Mfg. Corp., New York 
Baker & Co., Inc., Newark, 1 we 

Belmont Smelting & Refining Co., Brooklyn, N. Y. 
Bethlehem Steel Co., Bethlehem, Pa. 

Brush Beryllium Co., Cleveland 

Carborundum Co., Perth Amboy, N, J. 

Cerium Metals Corp., New York 

Chromium Mining & Smelting Corp., Ltd., Massillon, O. 
Cleveland-Clitis Irun Co., Cleveland 

Climax Molybdenum Co., New York 

Electro Manganese Co., Minneapolis, Minn. 
Electro Metallurgical Co., New York 

Electro Refractories and Alloys, Corp., Buffalo 
Foote Mineral Co., Philadelphia 

Foundry Services, Inc., New York 

Charles Hardy, Inc., New York 

International Nickel Co., New York 

E. J. Lavino & Co., Plymouth Meeting, Pa. 


Metallurgical Raw Materials and Addition Agents 


Lithaloys Corp., New York 

Metal Hydrides, Inc., Beverly, Mass. 

Metal & Thermit Co., New York 

Metallurgical Products Co., Philadelphia 
Molybdenum Corp. of America, Pittsburgh 

Niagara Falls Smelting & Refining Corp., Buffalo 
Ohio Ferro-Alloys Corp., Canton, O. 

Permanente Metals Corp., Oakland, Cal. 

Pittsburgh Metallurgical Co., Inc., Niagara Falls, N. Y. 
Pure Chemical Co., Inc., New York 

Southern Ferro-Alloys Co., Chattanooga, Tenn. 
Titanium Alloy Mfg. Co., Niagara Falls, N. Y. 

U. S. Reduction Co., East Chicago, Ind. 

Vanadium Corp. of America, New York 
oe Rolling & Stamping Corp., Brooklyn, 


Nonferrous Ingot Metal (companies with 
diversified lines; see also under individual 
metals for more specializing manufacturers) 


Ajax Metal Co., Philadelphia 

Apex Smelting Co., Chicago 

American Brass Co., Waterbury, Conn. 

Belmont Smelting & Refining Works, Inc., Brooklyn, 
N. Y. 

Bohn Aluminum & Brass Corp., Detroit 

Duquesne Smelting Corp., Pittsburgh 

Federated Metals Div., American Smelting & Refining 
Co., New York 

Indium Corp. of America, New York 

H. Kramer & Co., Chicago 

Lewin Metals Div., East St. Louis, Ill. 

Metal Hydrides, Inc., Beverly, Mass. 

Metallurgical Products Co., Philadelphia 

Metal Reduction Corp., North Bergen, N. J. 

National Smelting Co., Cleveland 








a 


Niagara Falls Smelting & Refining Corp., Buffalo 
Silverstein & Pinsof, Inc., Chicago 

U. S. Reduction Co., East Chicago, Ind. 

Western Metal Co., Chicago 


Metal Powders (see also Tungsten and Ce. 
mented Carbide Tool and Die Materials) 


Aluminum Co. of America, Pittsburgh 
American Metal Co., Ltd., New York 
Baker & Co., Inc., Newark, N. J. 
oS Smelting & Refining Works, Inc., Brooklyn 
Brush Beryllium Co., Cleveland 

Ekstrand & Tholand, Inc., New York 

Foote Mineral Co., Philadelphia 

General Aniline Works Div., New York 

General Metals Powder Co., Akron, Ohio 

Handy & Harman, New York 

Charles Hardy, Inc., New York 

Indium Corp. of America, New York 

Magna Mig. Co., New York 

McAleer Mfg. Co., Rochester, Mich. 

Metalead Products Corp., San Francisco 

Metals Disintegrating Co., Elizabeth, N. J. 
Metal Hydrides, Inc., Beverly, Mass. 

Metals Refining Co., Hammond, Ind. 

National Lead Co., New York 

New England Magnesium Co., Inc., Malden, Mass. 
New Jersey Zinc Co. of Pa., Palmerton, N. J. 
National Magnesium Corp., New York 

Plastic Metals, Inc., Johnstown, Pa. 

Powder Metals & Alloys, Inc., Hoboken, N. J. 
Reynulds Metals Co., Louisville, Ky. 

Sherman & Co., New York 

Unexcelled Mfg. Co., New York 

U. S. Metal Powders Co., Closter, N. J. 

S. K. Wellman & Co., Inc., Cleveland 








Plastics 

American Brake Shoe Co., New York 

American Cyanamid Co., Plastics Div., New York 

American Plastics Corp., New York 

American Phenolic Corp., Chicago, Ill. 

Atlas Powder Co., Stamford, Conn. 

Bakelite Corp., New York 

Carbide & Carbon Chemicals Corp., New York 

Catalin Corp., New York 

Celanese Plastics Corp., New York 

Chemaco Corp., Berkeley Heights, N. J. 

Chemical Research Corp., Tulsa, Okla. 

Columbian Rope Co., Auburn, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. 

Dow Chemical Co., Midland, Mich. 

Dow Corning Corp., Midland, Mich. 

E. 1. du Pont de Nemours & Co., Inc., Wilmington, 
Del. 

Durez Plastics & Chemicals, Inc., N. Tonawanda, N. Y. 

Durite Plastics, Inc., Philadelphia 

Farley & Loetscher Mfg. Co., Dubuque, Iowa 

Formica Insulation Co., Cincinnati, Ohio 

Franklin Fibre-Lamitex Corp., Wilmington, Del. 

General Electric Co., Pittsfield, Mass. 

Hercules Powder Co., Wilmington, Del. 

Interlake Chemical Corp., Cleveland, Ohio 

Irvington Varnish & Insulation Co., Irvington, N. J. 

Keyes Fibre Co., Waterville, Me. 

Maurice A. Knight & Co., Akron, Ohio 

Makalot Corp., Boston 

Marathon Chemical Div., Rothschild, Wis. 

Marblette Corp., Long Island City, N. Y. 

Mica Insulator Co., New York 

Modern Plastics Corp., Benton Harbor, Mich. 

Monsanto Chemical Co., Springfield, Mass. 

National Vulcanized Fibre Co., Wilmington, Del. 

Nixon Nitration Works, Nixon, N. J. 

Panelyte Div., St. Regis Paper Co., New York 

Penn Fibre & Specialty Co., Philadelphia, Pa. 

Plaskon Div., Libbey-Owens-Ford Glass Co., Toledo, 
Ohio 

Plastic Fabricators Co., San Francisco 

Pyro Plastics Co., Westfield, N. 

Resinous Products & Chemical Co. -» Philadelphia, Pa. 

Resistofilex Corp., Belleville, N. J. 

Richardson Co., Melrose Park, Ill. 

Rohm and Haas, Philadelphia 

Shawinigan Products Corp., New York 

Spaulding Fibre Co., Inc., Tonawanda, N. Y. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Tennessee Eastman Corp., Kingsport, Tenn: 

U. S. Stoneware Co., Akron, O. 

Westinghouse Electric Corp., Pittsburgh 

Whitehead Metal Products Co., New York 

Wilmington Fibre Specialty Co., Wilmington, Del. 


Wood-Base Materials 


Aetna Plywood & Veneer Co., Chicago 
Algoma Plywood & Veneer Co., Algoma, Wis. 
American Plywood Corp., New London, Wis. 
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Nonmetallic Engineering Materials 


Am-Mex Sales Co., Inc., Buffalo, N. Y. 
Andover-Kent Aviation Corp., New Brunswick, N. J. 
Bound Brook Oil-Less Bearing Co., Bound Brook, 


N. J. 
Camfield Mfg. Co., Grand Haven, Mich. 
Central Paper Co., Inc., Muskegon, Mich. 
Densewood Corp., Elkhorn, Wis. 
Douglas Fir Plywood Assn., Tacoma, Wash. 
Farley & Loetscher Mig. Co., Dubuque, lowa 
Formica Insulation Co., Cincinnati, O. 
Haskelite Mig. Corp., Grand Rapids, Mich. 
Lignum-Vitae Products Corp., Jersey City, N. J. 
Marathon Chemical Co., Rothschild, Wis. 
Masonite Corp., Chicago 
Neveroil Bearing Co., Wakefield, Mass. 
Penn Fibre & Specialty Co., Philadelphia, Pa. 
Plywoods-Plastics Corp., Hampton, S. C. 
Resinous Products & Chemical Co., Philadelphia 
Roddie Lumber & Veneer Co., Marshfield, Wis. 
St. Regis Paper Co., Panelyte Div., New York 
Technical Plywoods, Chicago 
U. S. Plywood Corp., New York 
Universal Moulded Products Corp., Bristol, Va. 
Wood Products Co., Waterloo, lowa 


Vulcanized Fibres 

N. S. Baer Co., Hillside, N. J. 

Brandywine Fibre Products Co., Wilmington, Del. 
Continental-Diamond Fibre Co., Newark, Del. 
Franklin Fibre-Lamitex Corp., No. Wilmington, Del. 
Keyes Fibre Co., Waterville, Me. 

National Vulcanized Fibre Co., Wilmington, Del. 
New Process Fibre Co., Greenwood, Del. 

Penn Fibre & Specialty Co., Philadelphia 
Spaulding Fibre Co., Inc., Tonawanda, N. Y. 
Taylor Fibre Co., Norristown, Pa. 

Technical Plywoods, Chicago 

Wilmington Fibre Specialty Co., Wilmington, Del. 


Rubber, Natural or Synthetic 


American Hard Rubber Co., New York 

American Resinous Chemicals Corp., Peabody, Mass. 

American Wringer Co., Inc., Woonsocket, R. I. 

Colt’s Patent Fire Arms Mig. Co., Hartford, Conn. 

Continental Rubber Works, Erie, Pa. 

Dow Corning Corp., Midland, Mich. 

E. I. du Pont de Nemours & Co., Inc., Wilmington, 
Del. 

Firestone Tire & Rubber Co., Akron, O. 

General Tire & Rubber Co., Mechanical Goods Divi- 
sion, Wabash, Ind. 

B. F. Goodrich Co., Akron, O. 

Goodyear Tire & Rubber Co., Akron, O 

Harris Products Co., Cleveland 

Hycar Chemical Co., Akron, O. 

Ohio Rubber Co., Willoughby, Ohio 

Richardson Co., Melrose Park, Ill. 

Stanco Distributors, Inc., New York 

Thiokol Corp., Trenton, N. J. 

Sponge Rubber Products Co., Derby, Conn. 

U. S. Stoneware Co., New York 


Glass and Ceramic Products 


Amersil Co., Inc., Hillside, N. J. 

Colonial Insulator Co., Akron, O. 

Henry L. Crowley Co., West Orange, N. J. 
Corning Glass Works, Corning, A 
Dearborn Glass Co., Chicago 

General Ceramics Co., New York 

General Ceramics & Steatite Corp., Keasbey, N. J. 
General] Electric Co., Pittsfield, Mass. 
Illinvis Electric Porcelain Co., Macomb, Ill. 
Kopp Glass Co., Swissvale, Pa. 

Lenox, Inc., Trenton, N. J. 

Metals Refining Co., Hammond, Ind. 
Owens-Corning-Fiberglass Corp., Toledo, 0. 
Pittsburgh Plate Glass Co., Pittsburgh 
Porcelain Insulator Co., Lima, N. Y. 

Rohm and Haas, Philadelphia, Pa. 

Thermal Syndicate Ltd., New York 

U. S. Stoneware Co., Akron, O. 

Universal Clay Products Co., Sandusky, 0 
Westinghouse Electric Corp., Pittsburgh 
Libbey-Owens-Ford Glass Co., Toledo, 0. 


Composite Materials (Metals—Nonmetollics) 


Algoma Plywood & Veneer Co., Algoma, Wis. 
Chemical Research Corp., Tulsa, Okla. 
Continental-Diamond Fibre Co., Newazk, Del. 
Corning Glass Works, Corning, N. Y 

Harris Products Co., Cleveland 

Haskelite Mig. Corp., Grand Rapids, Mich. 
Roddie Lumber & Veneer Co., Marshfield, Wis. 
Technical Plywoods, Chicago 

U. S. Plywood Corp., New York 

U. S. Stoneware Co., New York 

Central Paper Co., Inc., Muskegon, Mich. 


Silicones 
Dow Corning Corp., Midland, Mich. 
General Electric Co., Schenectady, N. Y.- 


Felts 

American Felt Co., Glenville, Conn. 
Booth Felt Co., Brooklyn, N. Y 
Felters Co., Boston 

Fidelity Felt & Mfg. Co., Philadelphia 
Western Felt Works, Chicago 


Carbon Products 


Jos. Dixon Crucible Co., Jersey City, N. J. 
International Graphite & Electrode Corp., St. Mat 
Pa. 


Keystone Carbon Co., Inc., St. Marys, Pa. 
Morganite Brush Cwu., Lung Island City, N. Y- 
National Carbon Co., Inc., New York 
Ohio Carbon Co., Cleveland 

St. Marys Carbon Co., St. Marys, Pa. 
Speer Carbon Co., St. Marys, Pa. 
Stackpole Carbon Co., St. Marys, Pa. 
United States Graphite Co., Saginaw, Mich. 
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When an air strip is needed in a hurry... or a pillbox is 
to be demolished . . . the call is for a Bulldozer. In the 
present war these sturdy earth movers have earned their 
chevrons along with tanks, guns, planes and ships. Most 
fighting units class them as indispensable. 


The Baker Bulldozer is a good example. In war and in 
peace they deserve their well earned reputation for being 
TOUGH. They do their work fast . . . efficiently . . . and 
keep right on doing it day in and day out. One reason 
why Baker Bulldozers deliver such excellent performance is 
that they are equipped with Johnson Sleeve Type Bearings. 


Helping manufacturers of all types of equipment to build 
superior performance into their product is a welcome 
assignment for Johnson Bronze. When you need advice on 
any type of bearing application, consult with Sleeve 
Bearing Headquarters. 


JOHNSON BRONZE CO. 


769 S$. MILL STREET NEW CASTLE, PA. 
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What kind of a car will satisfy a bomber pilot? 
Will a jeep driver take four-wheel drive for 
granted on the truck he handles? The homes of 
tomorrow—what will they be like? Or the new 
radios, cameras, washing machines, stoves and 


refrigerators? 


against 130,000,000 


That is why we remind you as you plan for the 
future, to plan to use steel wherever possible. For 
steel has inherent advantages that few materials 
can equal. 

Steel is unmatched for structural strength per 
unit area. It can reduce weight safely and at low- 
est cost. It can insure super-toughness to provide 
lasting protection against shocks, severe reversal 


Millions of eager buyers are already dreaming of stresses, or sudden overloading. Its superior 


about the wonderful things to follow the fighting. resistance to fatigue, heat, cold, corrosion and 


And they will have money to spend. But not with abrasion means long life wherever used. 
you if your competitor can offer them something Steel can be polished to mirror surface, plated, 
better. painted, or permanently coated with porcelain 
enamel to add beauty and sales appeal. Its use 


To face this challenge your product will have , i ace 
involves no unfamiliar fabricating problems. 


to meet new and higher standards of efficiency, 

Not only is steel the most versatile of materials, 
but judged on the basis of performance its eco- 
nomic superiority is outstanding. 


usefulness and durability. Good looks will be im- 
portant too, and, as always, a full dollar’s worth 


of value. 


d l be 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors- United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


Here are steels with which you can safely 





build the success of your postwar product 


U-S-S STAINLESS AND HEAT-RESISTING STEELS to assure high resistance to corro- 


sion and heat; and to reduce weight. 
U-S-S CARILLOY ALLOY STEELS — Special steels for the special jobs of industry. 


U-S°S HIGH STRENGTH STEELS to resist corrosion and increase strength without 
adding weight. 

U-S-S COPPER STEEL to give at least twice the atmospheric corrosion resistance of regu- 
lar steel at little additional cost. 

1 U-S-S ABRASION-RESISTING STEEL to combat wear and friction. 

U-S‘S HOT-ROLLED AND COLD-ROLLED STEELS to provide the basic advantages of 
steel, plus maximum economy in accordance with the needs of each job. 

U-S-S PAINTBOND—A galvanized, Bonderized sheet that permits immediate painting 
and holds paint tighter. 

1 U-S-S VITRENAMEL—Sheets designed especially for porcelain enameling. 


U-S-S ELECTRICAL SHEETS. for motors, generators and transformers. 


——EEE——EE 
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ur experimental non-ferrous foundry and metal- 
lurgical laboratories are expertly equipped to help 
you solve these problems. You will find our large staff 
of resourceful and experienced metallurgists and engineers 


always willing to assist you. 


When time means money, it pays to know a reliable resource: 


N-B-M 
- BRONZE CASTINGS 
IN ALL ALLOYS, 
SHAPES, AND SIZES 


BRAKE SHOE’S RESEARCH GROUP 


ny NATIONAL BEARING 
2. Metallurgical Laboratory 


3. Experimental Foundry . oN 
mao WY iS I 





ST.LOUIS > NEW YORK 





PLANTS IN: ST. LOUIS, MO. » PITTSBURGH, PA. + MEADVILLE, PA. + JERSEY CITY, N. J. * PORTSMOUTH, VA. + ST. PAUL, MINN. » CHICAGO, Ill. 
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MATERIALS AND DESIGN 
Solders 


Low-Tin Solders 


Common tin-lead solders used prior to the extreme wartime 
shortage of tin included the 60-40, 50-50, and 40-60 composi- 
tions (percentage of tin is given first). Recent low-tin com- 
positions have included the “S.T.” series (Save Tin), in which 
small percentages of silver and antimony are added and tin 
content is sharply reduced, and a group of standard tin-lead 
compositions containing a fractional percentage of antimony 
and tin below the usual ranges. These have included the follow- 
ing: a 35-65 composition, a 30-70 alloy, a 25-75, a 20-80, 
and a 10-90 solder. 

The melting point of pure tin is 450 F, and that of pure lead 
is 621 F. As the tin content decreases, with corresponding 
increase of lead content, in compositions having less than 40% 
Sn, the melting point (liquidus) rises. Compositions having 
more than 40% Sn have a lower liquid point than that of pure 
tin, which was the principal reason for their general use as 
solders. 

Difficulty in using the earlier low-tin solders was due to the 
higher working temperatures required. This was partly due to 
the fact that the metal remained pasty over a wider range of 


temperatures, so that even after melting it lacked proper fluidity 
for working. 

Recent compositions have improved in this respect. It has 
been found that the addition of 0.5% Sb has increased the 
fluidity of the alloys, and this has made possible their use at 
lower temperatures. An early difficulty was the necessity of 
carrying the temperature perhaps 50 F above the melting point 
to avoid the pasty range. Heavier soldering irons, or higher 
temperatures, were needed to take the metal into the truly liquid 
range. Upon cooling, it was necessary to hold the work in 
position until it had cooled through this pasty range and had 
become solid. When using electric irons, an iron of at least 
350 watts was recommended for most small work. 

Where work requires that the solder have still greater 
fluidity than is obtained by the 0.5% Sb compositions, special 
solders may be obtained in which antimony content has been 
increased to 0.75 to 1.50%. The higher antimony content does 
not affect tensile strength adversely—in fact, a slight increase 
is shown. The resulting solder is not objectionable for sanitary 
cans. 


Properties of Solders Compared * 





Composition, % 


Silver 


Bismuth | Antimony | Lead 


Bond Strength, 
Lap Joint, p.s.i. 


Steel 


| Tensile | 


Liquidus F | —— ‘ein2in. | 





Copper 





"§.T." Solders 





ST-10 Bal. 


554 4830 





ST-16N : Bal. 


511 4280 











ST-20N Bal. 


503 6030 








ST-21 Bal. 





503 5900 





ST-30 30 | Bal. 


478 5800 





ST-30H ‘ ; Bal. 








480 5960 





Standard Tin-Lead Solders 





10-90 | 0.5 89.50 


568 4960 4090 





79.50 


4285 


527 5680 





25-75 0.5 74.50 








69.50 


503 5700 


495 5770 








30-70 0.5 
| 2.00 








35-65 63.0 


5960 





a 
59.50 


| 40 | 0.5 


40-60 


6270 











49.50 





20-80 | 0.5 
| 

_| 

| 


50-50 50 | 0.5 











6510 











* from Federated Metals Dit., American Smelting & Refining Co. 


Compiled by Kenneth Rose, Engineering Editor 
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METHODS AND PROCESSES 
Heat Treatment 


The Heat Treatment of Steel Castings 


The heat treating of steel castings is quite similar to that 
for wrought steel parts of similar snape and composition. It is 
only atter suitable heat treatments that steel castings exhibit 
the exceptional physical properties that make them such a val- 
uable class of engineering materials. In general, the operations 
involved in the heat treating of steel castings consist of an- 
nealing, normalizing, quenching, and tempering. Each of these 
operations will be discussed from the practical view point. 


Annealing 


A great many steel castings are annealed either as the only 
treatment that they receive, or prior to quenching, as one 
operation in a compound treatment (i.e., multiple annealing, 
annealing and normalizing). Annealing has a twofold purpose: 
(1) To cause the steel to recrystallize (thus breaking up the 
large, brittle, dendritic crystal structure that formed during 
the solidification and slow cooling of the casting); and (2) 
to promote diffusion (so that the segregation is no longer so 
pronounced). The process by which these grain refinement 
and diffusion effects are accomplished is a slow heating fol- 
lowed by a slow cooling. This is a simple process, and the 
equipment used is likewise simple. . 

Very large castings, castings of such complex shape that rapid 
cooling would set up dangerous internal stresses, and small 
cast parts requiring maximum machinability are annealed pro- 
vided they are not alloy or high carbon steels. In general, plain 
carbon castings are annealed because this develops in them the 
desired physical properties; in the case of alloy steel castings, 
however, a more expensive treatment (normalizing followed by 
tempering) is required to produce the needed characteristics. 
Castings are usually held at the annealing temperature a min- 
imum of 1 hr. per in. of cross-section. Since the annealing of 
alloy steel castings is usually followed by normalizing or by 
quenching, these compound heat treatments will be discussed 
separately below. 


Normalizing 


Normalizing requires more rapid cooling than does annealing. 
This cooling in air may set up cooling stresses in complex cast- 
ings, or, in the case of certain analyses, may cause the castings 
to tend to air harden. Therefore, normalizing is usually em- 
ployed as one process in a compound treatment, and will be 
considered further. 


Quenching 


Prior to being heated for quenching, steel castings are either 
annealed or normalized. While some are oil or air-blast 
quenched, the majority of steel castings are quenched in water. 
A typical heat treatment for producing a combination of max- 
imum strength and shock resistance in a plain carbon steel 
casting is: (1) Heat to 1800 F for 5 hr. and then air cool to 
750 (this normalizing treatment homogenizes the steel); (2) 
heat to 1650 F for 2 hr. followed by water quenching (to 
produce a fine-grained structure); (3) temper at 1230 F for 
4 hr. (to relieve internal stresses and to make the castings 
machinable). The total time for this cycle is 22 hr. 

If adequate metallurgical information regarding the type of 
steel, its grain size and hardenability are known, then repro- 
ducible hardening results are obtainable, provided the following 
factors are strictly controlled: (1) preparation for heating; 
(2) heating; (3) quenching; (4) tempering. Each of these 
will be discussed briefly below. 


(1) Preparation for beating: Castings of similar dimensions 
should be in the same heat because they will have similar 
heating and cooling rates; this is especially important if the 
castings are loaded on racks or fixtures for batch quenching. 
Only by properly arranging the parts in the furnace or racks 
can even heating and maximum (uniform) quenching effects 
be obtained. If the castings have potentially delicate areas 
(sudden changes in section, or very thin sections) these must 
be adequately protected by “blocking-off” with fire-clay or with a 
mixture of fire-clay and asbestos to prevent warping or cracking. 

(2) Heating: The heating rate should be slow and accurately 
controlled so that complete austenization or solution of the 
caibides takes place in ail sections of the castings in the heat. 
Both the temperature and the time at temperature must be 
carefully contiolled for reproducible hardening resuits. 

(3) Quenching: The temperature of the castings at the 
instant of quenching must be the same each time if consistent 
hardening results are to be obtained. This means that the 
furnace load or the individual castings must be quenched from 
the same temperatures and they must be transferred from the 
furnace to the quench tank in the same time interval. Condi- 
tions of the quench (4.e., rate of circulation of quenching 
medium and its temperature) exert considerable influence on the 
reproducibility of the results. Another item requiring accurate 
supervision is the time of immersion of a casting or a rack of 
castings in the quenching medium (in general, the lighter 
sections of a casting are not allowed to cool below 250 F 
while in the quench). 

Intermittent, or timed, quenching is the technique usually 
employed in the quenching of steel castings. In this practice 
the load or casting is immersed in the water for a predetermined 
length of time after which it is withdrawn to allow the heavier 
(and warmer) sections to transmit heat to the thinner (and 
cooler) sections. In commercial practice the castings are sub- 
merged in water until the thin sections have cooled to-250 to 
300 F (the heavier sections are then at a temperature of about 
500 F), and after removal from the water, the heat flows from 
the warmer to the cooler sections, thus preventing dangerous 
internal stress that might result in warping or cracking. For 
small castings the time of immersion is but a few seconds; 
the time for 6500 Ib. castings is 334 min.* 

(4) Tempering: This operation serves a double purpose: 
It relieves stresses caused by non-uniform cooling, and it im- 
proves the ductility or machinability of the castings. The 
common tempering ranges are: 








































































































































































































Temp., F Effect Upon the Castings 





400-600 | Relieves machining stresses 








750 Relieves approximately 50% of the quenching 
stress in carbon steel castings 
1000 Removes about 90% of the quenching stresses 
in carbon steel castings® 
1100-1350 | Range for producing maximum strength prop- 





erties consistent with economic machinability 








1R. A. Gezelius, “‘Quenching Large Steel Castings,” Steel, Vol. 114, May 29, 
1944, p. 88. 


2 Complete stress relief for 1- to 2-in. sections is accomplished after 6 hr. at 
heat; for heavier sections 8 to 12 hr. is required. See W. J. Phillips, “Design 
and Mass Important in Quenching Steel Castings,"’ Steel, Vol. 114, June 5, 


1944, pp. 110, 170. 


(Continued on page 1129) 
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Certification 
heat tre heat treating instructions: 
Conductivity — 50% t° 55% con onductivity — 25% t° 28%. con” | 
ductivity of copper: ductivity of copPpe’ afte ardening \ 
Tensile Strength — 90,000 to 105,- Tensile pepe sete 00,00 
000 psi (depending on temper si minim after hardening 
size Range {round wire) — ° ¥ Size Range (round wire) _— Down 
to 025”. Also available in flat wire: 005”. Also available «a flat wite- 
; Tinsel cord. , USES: Coil springs 
Heating © ent for electri- Wire forms 
Braids 
What 200,000 ps! means to you 
e Higher os “ | as more un! 
form hardening response 
e Higher sate working stresses 
rance strength 


Beryllium copper is no 
Its use gives cost reduction and product improvemen 
w being @ ted in 1946 designs 
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—+TT NUMBER 94 (Continued) HEAT TREATMENT OF STEEL CASTINGS 
rr 
——P 
TT 
“TTT | Compound Heat Treatments : 
ait a 7 Operation Effect Upon the Material 
+++ Combinations of annealing and normalizing, or multiple + 
me annealing or normalizing may be referred to as compound tfeat- 1. A high temperature anneal Promotes diffusion and results 
ot ments. Many of these compound treatments are based upon the (usually 1550to 1750 F) | im excessive grain growth 
“Fry sequence of operations in the table at the right. hos ; 
cr The type of steel and the complexity of design of a casting 2. Normalizing (at a temper- | Refines the grain or crystal 
o as well as the desired physical properties will determine whether ature just above the upper | structure 
a single (annealing or normalizing) or a compound heat treat- end of the Acs range) 
ment is needed. The physical properties resulting from applying 7 : - 
these treatments to steel castings (as well as the effects of 3. Tempering semen Seago vee o by 
iTTTL quenching) are illustrated by the data presented in Table 1. SSeas Comes 
Table 1. The Effects of Heat Treatment of Steel Castings 
Composition, per cent Physical Properties 
: Summary of Heat Treatment [Ten Str.| Y.P. |Elong.| R.A. Remarks 
Cc Mn Si Others : : 
p.s.i. p.s.i. % % 
0.20 — — — As cast 70,000 36,500 33 51 Charpy impact 16 ft.-lb.; BHN 137 
Annealed 68,000 36,000 31 52 Charpy impact 23 ft.-lb.; BHN 130 
Normalized 71,000 48,000 33 56 Charpy impact 28 ft.-lb.; BHN 139 
Ann., WQ, Temp. 10502 72,000 46,000 30 58 BHN 175 
Ann., WQ, Temp. 1200 66,000 3 40,000 32 64 Charpy impact 42 ft.-lb.; BHN 160 
0.30 0.79 0.33 — As cast 77,000 | 38,000 20 29 Charpy impact 14 ft.-lb.; BHN 156 
Annealed 78,000 44,000 26 32 Charpy impact 20 ft.-Ib. 
Normalized 82,000 48,000 27 45 Charpy impact 28 ft.-lb. 
Ann., WQ 1650, Temp. 1300 80,000 55,000 30 64 Izod impact 44 ft.-lb., BHN 163 
Ann., WQ 1650, Temp. 1100 95,000 68,000 24 56 BHN 192 
Ann., WQ 1650, Temp. 900 107,000 78,000 19 47 BHN 220 
Ann., WQ 1650, Temp. 700 119,000 90,000 14 34 BHN 238 
Ann., WQ 1650, Temp. 500 | 128,000 | 100,000 9 18 | BHN 250 
Ann., OQ, Temp. 1200 | 83,000 | 55,000 —_ = 
0.50 —_— |— -_—— Annealed 96,000 | 52,000 16 23 _Charpy impact 6 ft.-Ib. 
Normalized 100,000 | 55,000 19 26 | Charpy impact 7 ft.-Ib. 
Norm. temp. 1200 98,000 52,000 - 21 30 Charpy impact 15 ft.-lb. 
Ann., WQ, Temp. 1200 104,000 76,000 18 45 Charpy impact 18 ft.-lb.; BHN 215 
0.28 1.29 0.46 Mo 0.30 | As cast 97,500 72,500 6 12 Charpy impact 16 ft.-lb.; BHN 223 
Annealed at 1700 91,000 62,000 22 34 Charpy impact 20 ft.-Ib.; BHN 187 
| Normalized at 1700 111,500 80,000 20 31 Charpy impact 24 ft.-lb.; BHN 228 
; | | | Norm. 1700, Norm. 1500 112,500 81,000 21 29 Charpy impact 25 ft.-Ib.;_ BHN 228 
emer 
Tr | Norm. 1700, Norm. 1500, Temp. 1200 84,500 65,000 28 61 Charpy impact 45 ft.-Ib.; BHN 179 
1 5 | Norm. 1700, WQ 1500, Temp. 1050 | 134,000 | 117,500 16 48 Charpy impact 36 ft.-lb.; BHN ; 302 
i rt Norm. 1700, WQ 1500, 1200 100,000 | 84,000 24 57 | Charpy impact 51 ft.-Ib.; BHN 212 
Norm. 1700, WQ 1500, Temp. 1300 87,500 62,500 28 63 Charpy impact 57 ft.-lb.; BHN 187 
0.30 | 0.70 | —— | Ni, 1.50-2.00; | Annealed at 1650 110,000 | 65,000 17 30 
| | Cr, 0.75; Mo, 
| 020.035.” |_Norm. Temp. 1200 114,000 | 99,000 | 21 50 
/ | WQ, 1650, Temp. 1150 | 150,000 | 135,000 12 32 
0.35 1.70 0.35 Mo 0.35 | Norm. 1650, Temp. 700 134,000 101,000 15 44 Charpy impact 2 ft.-lb.; BHN 292 
120,000 93,000 18 45 Charpy impact 9 ft.-lb.; BHN 280 
| | Norm. 1650, Temp. 1250 96,000 | 68,000 26 58 | Charpy impact 23 ft.-lb.; BHN 210, 
: | | | O© 1575, Temp. 1000 | _168,000 152,000 15 43 Charpy impact 12 ft.-lb.; BHN 374 
j | OQ 1575, Temp. 1250 | 102,000 00 | 76,000 26 58 Charpy impact 29 ft.-lb.; BHN 228 
0.39 | 0.84 0.48 | Cr 0.79 | Norm. 1650, Norm. 1550, Temp. 700 | 122,600 | 77,850 14 20 | BHN 228 
| | Norm. 1650, Norm. . 1550, Temp. 1200 | 110,850 67,150 17 25 | BHN 217 
| Norm. 1650, OQ 1550, Temp. 1200 | 120,450 90,200 16 36 | BHN 241 
1 Data taken from AFA Cast Metals Handbook, 1944 edition, Table 10, pp. 130-132; Metals and Alloys Data Book, by S. L. Hoyt (Reinhold Publishing Corp., 
Hdd. 1943), Figs. 39, 40, 41 and 42; Some Mechanical Properties of Cast Steels, (Steel Founders’ Society), Figs. 11, 12 and 13; and from Molybdenum Cast Steels 
(Molybdenum Corp. of America), pp. 5 and 8. 
* The abbreviations “‘Ann.” (annealed), ““WQ" (water quenched), “‘OQ" (oil quenched), ‘‘Norm.” (normalized) and “Temp.” (tempered) will be used 
throughout this table. 
* Data for this steel and treatment in Table 180, p. 160 of AFA Handbook is given as: T.S., 71,000 p.s.i.; Y.P. 44,000 p.s.i., Elong. 18% and Red. of Area 
39%. The figures given in Table I, above, were taken from Figs. 41 and 42 (ibid, p. 152-153). 
hp 
aan Prepared by Robert S. Burpo, Jr. 
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A system for classifying arc-welding electrodes has been prepared by the American Welding Society and the American 
Society for Testing Materials. The letter E precedes the numerical designation of metal-arc-welding electrodes; the next two digits 
(or three of five) represent the minimum tensile strength of stress-relieved metal in thousands p.s.i. The last two digits indicate 
position and current characteristics for which the electrode is suitable; “10” refers to all-position, direct current, reversed polarity 
types; “11” to the same class for alternating current; “12” to all-position electrodes for d.c. straight polarity, or a.c. use; “13” is 
for lighter gage work, a.c. or d.c. straight polarity; “20” electrodes are suitable for making horizontal fillets, while “30” wires are 
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Arc Welding Electrode Classification 


intended for flat position only. 




















Electrode Capable of Producing 
Covering | Classification Satisfactory Welds General Description 
Number in Positions Shown 
E45 SERIES—MINIMUM TENSILE STRENGTH OF DEPOSITED METAL 45,000 P.S.1. IN NON-STRESS-RELIEVED CONDITION 
E4510 F, V, OH, H Sulcoated or light coated electrodes for use in manual welding but sometimes 
Light used for machine welding. 
Coating E4520 H-Fillets, F Light coated electrodes for use with high-speed machine welding. May be 


used for manual welding. 





E60 SERIES—MINIMUM TENSILE STRENGTH OF DEPOSITED METAL 60,000 P.S.i. IN STRESS-RELIEVED CONDITION 





























62,000 P.S.1. IN NON-STRESS-RELIEVED CONDITION 
E6010 F, V, OH, H For use only with d.c. reversed polarity (electrode positive) . 
E6011 F, V, OH, H For use with a.c. or d.c. reversed polarity (electrode positive) . 
E6012 F, V, OH, H For use with d.c. straight polarity (electrode negative) or a.c. 
Heavy E6013 F, V, OH, H For use with a.c. or d.c. straight polarity (electrode negative) on light gage 
Covering metal. 
E6020 H-Fillets, F For use with d.c. straight polarity (electrode negative) or a.c. for horizontal 
fillet welds and d.c. either polarity or a.c. for flat position welding. 
E6030 F For use with d.c. either polarity or a.c. 
E70 SERIES—MINIMUM TENSILE STRENGTH OF DEPOSITED METAL 70,000 PS). IN STRESS-RELIEVED CONDITION 
E7010 F, V, OH, H For use only with d.c. reversed polarity (electrode positive) . 
E7011 F, V, OH, H For use with a.c. or d.c. reversed polarity (electrode positive) . 
Heavy E7012 F, V, OH, H For use with d.c. straight polarity (electrode negative) or a.c. 
Covering | E7020 H-Fillets, F For use with d.c. straight polarity (electrode negative) or a.c. for horizontal 
fillet welds and d.c. either polarity or a.c. for flat position welding. 
E7030 F For use with d.c. either polarity or a.c. 
E80 SERIES—MINIMUM TENSILE STRENGTH OF DEPOSITED METAL 80,000 P.S.|. IN STRESS-RELIEVED CONDITION 
| E8010 | F, V, OH, H For use only with d.c. reversed polarity (electrode positive). 
E8011 F, V, OH, H For use with a.c. or d.c. reversed polarity (electrode positive) . 
Heavy E8012 F, V, OH, H For use with d.c. straight polarity (electrode negative), or a.c. 
Covering | E8020 H-Fillets, F For use with d.c. straight polarity (electrode negative) or a.c. for horizontal 
fillet welds and d.c. either polarity or a.c. for flat position welding. 
| E8030 F For use with d.c. either polarity or a.c. 
E90 SERIES—MINIMUM TENSILE STRENGTH OF DEPOSITED METAL 90,000 P.S.1. IN STRESS-RELIEVED CONDITION 
E9010 F, V, OH, H For use only with d.c. reversed polarity (electrode positive) . 
E9011 F, V, OH, H For use with a.c. or d.c. reversed polarity (electrode positive). 
Heavy E9012 F, V, OH, H For use with d.c. straight polarity (electrode negative), or a.c. 
Covering E9020 H-Fillets, F For use with d.c. straight polarity (electrode negative) or a.c. for horizontal 
fillet welds and d.c. either polarity or a.c. for flat position welding. 
| E9030 F For use with d.c. either polarity or a.c. 





£100 SERIES—MINIMUM TENSILE STRENGTH 


OF DEPOSITED METAL 100,000 PS.1. IN STRESS-RELIEVED CONDITION 

















E10010 F, V, OH, H For use only with d.c. reversed polarity (electrode positive) . 
E10011 F, V, OH, H For use with a.c. or d.c. reversed polarity (electrode positive) . 
Heavy E10012 F, V, OH, H For use with d.c. straight polarity (electrode negative), or a.c. 
Covering | E10020 H-Fillets, F For use with d.c. straight polarity (electrode negative) or a.c. for horizontal 
filler welds and d.c. either polarity or a.c. for flat position welding. 
| £10030 | F For use with d.c. either polarity or a.c. 
The abbreviations F, H, V, OH, and H-Fillets indicate welding positions as follows 
F—Flat Vertical | — 
ie OH—Overheed | For electrodes 3/16 in. and under 
H -Fillets—Horizontal Fiilets 


Based Upon an AWS-ASTM Specification 
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OVER the YEARS... 
ARCOS has NEVER made anything but ALLOY ELECTRODES 


ASTSOON 
COMUNUINS spec acosS 


46 different grades of 
Arcos alloy Electrodes are avail- 
able... Be Sure... Buy ARCOS 
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ARCOS CORPORATION - 308 GULF BUILDING, PHILA. 2, PA. 


Your Arcos Distributor is well informed. Your Arcos Distributor has Stock. 





NEW ENGLAND Kingsport, Tenri.............+- Slip-Not Belting Corp. St. Louis, Mo...........+- Machinery & Welder Corp. 
| MBeeteM, MAES, scccccccccescccs H. Boker & Co., Inc New Orleans 13, La..........-- Wm. D. Seymour Co. Wichita, Kansas. .... 6. eee eeeeterere Watkins, Inc. 
’ - Oklahoma City, Okla....... Hart Industrial Supply Co. 
MIDDLE ATLANTIC Pampa, TexaS............ Hart Industrial Supply Co. WEST COAST ‘ 
Tulsa, Oklahoma. ......... Hart Industrial Supply Co. ee Se Victor Equipment Co. 
| | Beale, He Vorccccccccccccsccvce Root, Neal & Co. Res Angeles, Calife .. 002220006 Victor Equipment Co. thr 
| “Erte, POMMA..-woccccccsccscscees Boyd Welding Co. MIDDLE WEST CN: Biba. cc ccceeccceeces J. E. Haseltine & Co. 
New York, N. Y...,.........+.+++H» Boker & Co., Inc. San Diego, Calif. snacs Victor Equipment Co. spe 
IS. on uc ucbcceeeus Arcos Corporation Albuquerque, N. Mex........ + +Industrial Supply Co. Sen Prancicce, Calif....... Victor Equipment Co, 
Pittsburgh, Pa................. Williams & Co., Inc. Rig i b0- 08s 54-006 Machinery & Welder Corp. Soaatt <2 pipggpleaedehlid te J. E. Haseltine & Co. mo 
SING Wins cetsceeese vente Welding Supply Co Cincinnati, Ohio. ..........s60 Williams & Co., Inc. y wor ns al eal J. E. Haseltine & Co. 
SN TS 5ct-ceseeecres bec Welding Supply Co. Cleveland, Ohlo...........+.++ Williams & Co., Inc. iia aiate dial orate ti Wal 
> bees Benne TEETTETELTT Tre Williams & Co., Inc. FOREIGN the: 
it, Michigan....6...:. Cc. E. Philips & Co., Inc. 
SOUTH and SOUTHWEST Ft. Wayne, Ind.......; Wayne Welding Sup. Co., Inc. Honolulu, Hawall........ Hawaiian Gas Products, a. 
Baton Rouge 17, La............ Louisiana Welding Co. Mansas City, Mo........Welders Supply & Repair Co. Monterrey, N. L. Mexico.......-+.+++5° Ww. B. — 
4 G@orger, Texas.....:....... Hart Industrial Supply Co. Milwaukee, Wis............ Machinery & Welder Corp. Montreal, Canada. .G. D. Peters & Co. of Canada, . 
| Houston, Texas......... Champion Rivet Co. of Texas Gy Mb bviccceceueces Machinery & Welder Corp. Chile, Bolivia, Peru..........- WwW. R. Grace Company 
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Mechanized Mold Preparation 


by William J. Long, 
U. S. Steel Corp. 


Three big-end-down 2314 by 2614 by 
80 in. ingot molds can be water dipped 
and pitch coated every 2 min., using a 
new set-up perfected at the National 
Works plant, National Tube Co., U. S. 
Steel Corp. subsidiary, during the past 
year. This new system of mold prepara- 
tion uses less than 14 lb. of prepared coal 
tat pitch per ton of ingots. 

Experience shows a very substantial de- 
crease in scrap and scarfing required since 
the new mold preparation system was 
placed in operation, and the coating is 
considered superior to any previously se- 
cured with tar, fuel oil, graphite or brine. 





The operation consists of picking up 
three hot (300 to 500 F) molds by a 
special lifting rig attached to the 15-ton 
mold yard crane, dipping the set into 
Water to remove any dirt, and positioning 
them on a special spray platform. The 
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mold lifter, shown in the photograph, is 
lowered until the cover plate, suspended 
by chains within the framework of the 
lifter, rests on top of the molds. Com- 
pressed air then blows in the powdered 
coal tar pitch through three conical de- 
pressions centered under the molds in the 
base of the platform. The cover plate 
keeps all but a small part of the pitch 
from escaping into the atmosphere. 

A uniform coating from top to bottom 
of the mold is obtained with 85 to 95 
p.s.i. air pressure delivering the powdered 
pitch through a 2-in. pipe. At this pres- 
sure only 5 sec. is required for sufficient 
pitch to be siphoned into the mold to 
produce a coating of sufficient thickness to 
repel steel splashes during teeming, and 
provide the agitation necessary to prevent 
non-metallic scum from being trapped in 
the ingot surface. 

Exact control of the flow to each of the 
three molds is obtained through a motor- 
operated cam arrangement that opens 
three quick-acting air valves, one at a 
time, for 5 sec. each. A single push 
button operates the motor for a single 
blowing cycle, a time switch breaking the 
circuit after the cams, which are driven 
through a set of gears, have made one 
complete revolution. Individual operation 
of any of the three blasts can be secured 
by depressing the valves by hand as de- 
sired. 

As soon as the third mold has been 
coated, the crane picks up the set of three 


and returns them to their positions on 
the ingot buggy, the stools having been 
blown clean while the molds are being 
sprayed. 

Air is blown into the bottom of the 
hopper to agitate the powdered pitch, 
which otherwise tends to pack, and assures 
a constant supply of powder to the suction 
line leading to the mold being coated. 
A screen just above the suction intake 
serves to remove any dirt or lumps that 
might clog the spray system. 

Provision is also made to prepare big- 
end-up molds with a hand spray, also 
connected to the pitch hopper. After the 
molds have been dipped in water they are 
suspended over the coating platform and 
a gooseneck spray pipe with a cone-shaped 
nozzle inserted between the cover plate 
and the mold. 

A foot pedal operated valve near the 
coating platform controls the compressed 
air to the siphon and hopper, and the 
shape of the nozzle serves to distribute 
the pitch evenly over the mold walls. 


Glass fluorescent light tubes that have 
burned out are being used to mold plastic 
rods to be used as tool handles, stiffeners, 
etc. at the plant of Glenn L. Martin Co., 
Baltimore. One end of the heretofore 
useless tube is cut off and the tube filled 
with a liquid Catabond or Catavar thermo- 
setting resin, then placed in an oven for 
curing. The cured plastic, still in the tube, 
$s removed from the oven and the glass 
broken and chipped off, leaving a perfect 
rod, requiring but little polishing, and 
which can be cut to necessary lengths. 


—Melvin Young, 
Glenn L. Martin Co. 
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Roller Attachment for Shear 


by Harry H. Farquhar, 
Westinghouse Appliance Div. 

A roller attachment added to a shear at 
the Westinghouse Appliance Div., Mans- 
field, Ohio, has decreased production costs 
and eliminated scratches during the fabri- 
cation of large aluminum sheets. 

Without this roller, three operators 
were required to feed the sheets from a 





table at the back to the operator at the 
front of the shear. When the sheets were 
fed into the shear they would rub against 
the bottom blade, causing deep scratches, 
which made it necessary to metal finish 
them before they could be used. 

A great part of the labor involved in 
both the feeding operation and the metal 
finishing was eliminated by the addition 
of the roller. One operator was eliminated 
at the back of the shear, and the scratches 
were almost entirely eliminated. 

After the holding plates are attached to 
the machine, the roller is easy to mount or 
dismantle as there are only two bolts 
holding it in position. The roller is at- 
tached to the top blade so that it is posi- 
tioned 1/16-in. above the bottom blade. 
This allows the aluminum sheet to be 
rolled over the bottom blade without 
scratching it. 


Teaching Metallurgy by Quizzes 


by George Black, 
Baltimore 7 

The rapid turnover of personnel has 
called for new methods of instruction in 
the factory. One of the most successful 
educational methods, already recognized 
by educators, has been adapted to shop 
training. It is the quiz, which combines 
pleasure with acquisition of information. 

The author has one series of quizzes 
for use in aircraft plants. Typical are 
the ones pertaining to heat treating of 
aluminum alloys. The answers to the 
questions are based on Army-Navy joint 
specifications on this subject, designated 
as AN-QQ-H-186. 

To avoid monotony, there are variations 
in the style of quiz. Thus, one set calls 
for answers: “True” or “False;” in an- 
other, two alternative answers are pre- 
sented in parenthesis, the pupil crossing 
out the incorrect one; in a third, items in 
one column are paired with those in a 
second column; in another set there are 
blanks to be filled in with the proper word. 

For illustration, the following is the 
last set, just referred to: 

Complete the following sentences by fill- 
ing in the missing word or phrase: 
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AS eae serves to remove the strain 
hardening that results from cold 
working, or to remove the effect of 
heat treatment. 

2. The rate of cooling below ................ 
degrees fahrenheit does not affect the 
annealing operation. 

3. Full anneal requires control of cool- 
ing at a rate Of .........00000 deg. per hr. 

i. Forgings may be quenched in a hot 
dntsaaeahees solution in order to mini- 
mize distortion and internal stresses 
and to clean the surface prior to in- 
spection. 

5. If the temperature for reheat-treat- 
ment of 17S-T or 24S-T alloys is 
below that of the initial heat-treat- 
ORI Si NN IE ncacencsosaccacd ‘sucadiasonsebass 
results. 

6. Excessive overheating will cause 

BERENS Se of the metal. 

Precipitation at room temperature is 

BOWE OE sseccisrsteseesces 

seataseapenesie is an alloy that can be 

hardened only by cold working. 

Bana Pid pane following the material des- 

ignation for a casting indicates that 

the part has been solution heat- 
treated and artificially aged. 

10. Non-heat-treatable castings have their 

physical properties altered solely 


CGI ce scerseserevens 
Answer Key 
1. annealing 6. blistering 
2. 500 7. aging 
‘,. 38 8. 25S, 3S, 52S, etc. 
#. caustic 9. T6 
5. corrosion 10. alloying 
resistance 


Jigs and Fixtures from Scrap 
Aluminum 


by Archie Shannon, 
National Iron Works 


Foundry experiments in salvaging all 
grades of scrap aluminum have given ma- 
chine shops a new and easily-worked 
material for making jigs and fixtures. 
Earlier efforts in this field produced a 
material that often was porous, too hard 
or too brittle because of lack of proper 
heat control, oxidation of smaller bits of 





scrap, and the presence of impurities de- 
rived from paint and grease and other 
metals. 

A satisfactory working method has been 
evolved at the National Iron Works, San 
Diego, Calif., which now is supplying in- 
dustry with a product that is meeting 
gratifying shop approval. The product is 
delivered as cast slabs available in thick- 













nesses of 34 to 5 in. The material is 
enough for easy working with a band 
and can be heat treated to meet v. 
demands for physical properties. 
Source of the scrap is airplane and of 
plants where aluminum is a basic mat 
Some of it is cast, some rolled, 
stamped. Much scrap is covered 
paint. Many pieces contain fragments 





steel and brass that have been components 
of airplane and other machinery. 

A special cast iron coated pot is used 
for the melting, since any old pot might 
considerably increase the iron content of 
the bath. Bath temperature is kept as low 
as possible consistent with the results 
sought, usually around 1400 F max. 
Throughout the heating the moltén alu 
minum is protected with a specially pre 
pared layer of flux. 

When melting is complete, additional 
special flux is added. At the same time 
the bath is stirred to assist the lighter en- 
trapped impurities to rise to the surface 
where they oxidize, and to aid the heavier 
undesired matter to settle to the bottom, 

The molten metal is cast in permanent 
molds to produce slabs in varying dimen- 
sions up to 4 by 8 ft. and 5 in. thick. The 
slabs are then planer surfaced as a final 
step in their preparation for the trade. 

Clean aluminum shavings and borings 
can be melted by the same method. They 
must, however, be specially processed to 
reduce their volume before melting is 
undertaken; otherwise excessive oxidation 
will make the operation unprofitable. Dirty 
shavings and borings can be washed, cen- 
trifuged and dried before processing. 

In the first photograph, the miscellane- 
ous aluminum material is being prepared 
for remelting, while in the second picture 
are the finished slabs ready to be fabricated 
into fixtures. When jigs and fixtures have 
served their purpose they can be returned 
to the pots and recast into slabs. 


Railroads have found the oxyacetylene 
flame method of rivet removal far supe 
rior to the old noisy practice of “rive 
busting” with a compressed air hammer. 
The torch “washes” away the rivet heads 
in a few seconds and then pierces the 
rivet shank to a depth where the rivet 
can be easily dislodged with a riveting 
hammer. The torch must be so held a 
to concentrate the heat on the rivet head, 
when a clean hole will be left. A wrong 
way is by holding the torch at an angle 
which burns parent metal and probably 


leaves a jagged hole. 
—Air Reduction ‘‘News” 
Air Reduction Co. 
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SAVED FROM THE SCRAP PILE 


Use Thermit welding to save broken crankshafts, 


Breaking a large crankshaft can be a serious matter 
these days—but Thermit welding can make it much 
less serious. 

Instead of weeks of ‘‘down time,’’ while waiting 
for a new shaft, only 48 hours or less may be re- 
quired to make the repair with Thermit welding. 

Thermit welded repairs are strong and durable— 
strong as a forging of the same cross-section. Ma- 
chining is seldom required in preparation for weld- 


ing and subsequent stress-relieving is unnecessary. 


housings, axles and other heavy parts—and for 
fabrication of very heavy units. Thermit welding 
may be done on your own premises or at one of 
our plants at Jersey City, Chicago, Pittsburgh or 
South San Francisco. Send for new booklet, 
‘*Thermit Welding’’ which explains the process in 
detail. Metal & Thermit Corporation, 120 Broadway, 
New York 5, N. Y., Albany, Chicago, Pittsburgh, 


South San Francisco, Toronto, 











Carbon Analysis Via Glass Tube 
by William J. Long, 
U. S. Steel Corp. Subsidiaries 


Tap carbon analysis has been speeded 
up considerably at National Tube Co.'s 
National Works by a novel sampling pro- 
cedure now in standard use at several 
United States Steel Corp. subsidiary plants. 
The procedure consists of taking a test 
spoonful of slag-free metal from the bath 
at 3000 F, killing the steel with alumi- 
num wire and drawing a column of ap- 
proximately 6 in. of clean ‘steel up into 





a 6-mm. pyrex glass tube by means of a 
l-oz. rubber bulb. 

Caution must be exercised to assure that 
no slag covers the surface from which the 
sample is drawn, and that no time is lost 
between withdrawing the spoon from the 
bath and taking the glass tube sample. 

The sample is quenched in water, the 


. glass broken from the steel, and a test 


piece, 34 in. long, sheared from the center 
of the rod by wire clippers. This test 
piece is weighed directly and fused under 


_ standard conditions in a high temperature 


combustion furnace for carbon determina- 
tion. The entire process requires approxi- 
mately 12 min. 

The test piece is ideal for carbon analy- 
sis, since it is free from scale, segregation, 
and pipe. Experience with the new test 
shows a substantial saving in furnace time 
after a heat has been “blocked” and an 
improvement in the control of ladle car- 


* bon analysis. Patent applications have 


been filed covering the new test and pro- 
cedure. 

The old method of preparing a sample 
involves laborious drilling into a slug of 


Peen Straightening by Hand 


by G. B. Berlien, 
Industrial Steel Treating Co. 


Daniel Webster defines peening: “To 
draw, bend or straighten, as metals, by 


, blows with the peen end of a hammer or 


sledge.” He defines the noun, “peen,” as 
the “hemispherical round edge, sharp or 
thin end of the head of a hammer, or 
sledge opposite the face.” 

Hitting a soft flat piece of steel or iron 
repeated blows in different spots will 
result in a series of dents or depressions in 
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the metal hammered. If we now could 
measure the total area of the flat surface 
and the surface of the depressions, we 
would find that the area was increased by 
the operation. Since the opposite side is 
in its original surface condition, the in- 
creased area of the first side will result in 
a slight warp, just as Daniel Webster 
predicted. 

We would note, too, that the high 
side of the warp was the side peened. If 
we turn the piece over and peen the op- 
posite side an equal amount, the piece 
would again be straight, but would have 
increased in length because we now have 
two sides with equally increased surface 
area. 

What if a piece of steel is hard? Can 
we dent the surface? We very definitely 
can. But the operation must be performed 
with the part in solid contact with a flat 
surface having at least the hardness of 
annealed steel. If the part is not in solid 
contact with the base plate, then the peen 
hammer blow will result in a sharp, short 
bend which will be conducive to fracture. 

In our original experiment we inten- 
tionally warped the part back; straightened 
it by blows on the opposite side, which 
in shop vernacular is the hollow side, or 
inside of the warp. Heat treatment often 
produces structural changes that cause sim- 
ilar warpage. 

Thermal shock or lack of support while 
the metal is hot likewise results in warped 
parts. This has had the effect of increasing 
the length of one side which, according 
to our experiment, will be the high side 
of the warp. To correct the dimensional 
change we then lay the high side in con- 
tact with a suitable base plate or anvil 
and peen the short or hollow side. The 
stretching of that side will result in the 
straightening of the part. 

Practice will show that this operation is 
the most successful when applied to parts 
having considerable length as opposed to 
their cross section. The amount of peen- 
ing necessary is determined by the rate 
of movement noticed as the operation 
progresses. 

Very hard materials can be peened by 
using a peen hammer with a sharp edge 
instead of a rounded edge. If the first 
series of blows resulting in a series of 
sharp indentations (/////) do not pro- 
duce the desired effect, a second series of 
blows at an angle to the first indentations 
will intensify the effect, resulting in some- 
what of a knurled appearance (XX XXX). 
Rounds, as well as flats, can be success- 
fully straightened by peening, when the 
technique has been mastered. 

An examination of a sand blasted, or 
shot blasted surface will show that these 
operations likewise cause surface indenta- 
tions. Therefore, some parts can be 
straightened by merely sand or shot blast- 
ing the hollow side of the warps. If the 
parts have previously been cleaned by 
blasting all over, then the effect of re- 
blasting is reduced and the operation is 
not so successful. 

The work of J. O. Alman of the Gen- 
eral Motors Co. has shown that peened 
surfaces have higher fatigue strength than 
those that are not peened. While this 
operation is usually performed under 
carefully controlled conditions by machine 





blasting, the intelligent use of hand peen. 
ing can be made to perform somewhat 
similar results. 

The process of peening for increased 
fatigue strength involves a study of sur. 
face stresses which is beyond the scope of 
this article and writer. We consider this 
the modernized application of peening, 

(Courtesy of Lindberg Engineering Co.) 





The Brace Tool & Machine Co., Elmira, 
N. Y., when making cargo tie-down bolts, 
formerly machined them with 0.015 to 
0.020 in. of material left on the thread 
before hardening. After heat treatment, 
all threads were run over with a hand 
die. Now the company hardens them in 
a “Char-Mo” atmosphere furnace, and the 
bolts are machined to final dimension be. 
fore heat treatment. There are no rejects, 
and die and production costs are cut ma 


terially. —H. M. Heyn, 
Surface Combustion Corp, 


Edging Tool for Aircraft Wings 


by Tip A. Hicks, Sr. 
Glenn L. Martin Co. 


Fitting together sections of the curved 
metal skin on wings and fuselage of 
B-26 Marauders proved difficult because 
no small tool existed for finishing the 
edges at the exact angles required. Plates 
began to pile up on the lofting tables by 
the hundreds. 

Inasmuch as “necessity is the mother 
of invention,” we “sweated out” a small 
handy edging tool that holds a file at 
any specified angle and which can be 
attached either to a rigid bracket or a 
movable carriage. Even an unskilled 
workman can bevel metal or other mate- 
rials with perfect accuracy. 


Before the tool was invented, only two 
men of high enough skill were available 
for such beveling. After the tool was 
brought out 87 men, of only slight skill, 
were turning out the work. 

The tool has been patented by the 
Martin company, with the author to have 
a liberal share of the royalties. With this 
gadget the Marauders rolled off the assem- 
bly line in record time, and were the 
first U. S. planes to reach Australia after 
Pearl Harbor. 
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ah 74coc FREE-MACHINING MONELS 





— | meet your need for strong, 





tough, rust-proof screw stock 











COLD-DRAWN OR HOT-ROLLED _ 
ROUNDS + SQUARES » HEXAGONS 


MACHINING TECHNIQUES for both “R” and “KR” Monel 
are clearly and fully described in Machining Bulletin 
T-12. Write for your copy. Handy, too, is the reprint 
THE WORKING OF HIGH-NICKEL ALLoys.” ) 
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“R” MONEL 
... for parts not to be hardened by heat treatment 


“R” Monel was developed several years ago as a 
“special” Monel to be used in making parts on 


) high-speed automatic screw machines. Aside from 


its easy machinability, “R” Monel has practically 

the same composition, mechanical properties and 

corrosion resistance as regular Monel. Can be 
readily fabricated by cold forming. Strength 
equals that of the best steel screw stock. 


og REMEMBER “R” MONEL AND “KR” MONEL 
—THEIR FREE-MACHINING QUALITIES 
CAN SAVE YOU TIME AND MONEY 


; aged INTERNATIONAL NICKEL COMPANY, INC. 
i all Street, New York 5, N. Y. 

i 

4 Gentlemen: Please send me 


0 a copy of Machining Bulletin T-12 
a copy of “The Working of High-Nickel Alloys” 


Company 


So veccvcvesccsceses 
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Magnesium . . . lightest of all structural metals . . . is 
today freely available to American industry. As pioneer 
and foremost producer of magnesium, Dow extracts 
this metal in abundance from ocean water and from 
natural underground reservoirs of brine. Magnesium, 
like other metals, is supplied in ingots and billets; 
extruded bars, rods, shapes, and tubing; rolled sheet, 
plate, and strip—and many additional forms. Present 
production capacity is ample for widespread use. 


Leeds! 


Manvfacturers throughout the nation are ready to 
produce new lightweight products of endless variety— 
with magnesium! Serving these manufacturers are Dow- 
owned plants, as well as numerous independent pro- 
ducers of castings and mill products. Foundries, rolling 


URACTURERS 


mills, die casting shops, extrusion and forging plants— 


are all thoroughly experienced in magnesium fabrica- 
tion and semifabrication. Over the years Dow has 
taken a leading part in establishing techniques and 
procedures covering every phase of handling and work- 
ing lightweight mugnesium. 


wait sibel 
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LIGHTEST OF ALL STRUCTURAL METALS 


Stimulated by the unprecedented demands of war, the mag- 
nesium metal industry has grown at a history-making pace. 
Today it is ready to satisfy a great consumer market... 
fabrication facilities are ready ... manufacturers are ready... to 
supply the nation with new lightweight products of many kinds. 





Liudy ! 
mARKETS ail 


AMERICA IS READY FOR MAGNESIUM! People are ready 
now to buy new lightweight products of all kinds— 
home appliances, garden tools, sporting goods—made 
with magnesium! Factories are ready to buy light- 
weight industrial products—tools, machine parts, han- 
dling equipment, transportation units—-made with 
magnesium! America is alert to these new advances in 
easier living . . . increased efficiency . . . lightened 
burdens. AMERICA IS READY FOR MAGNESIUM! 


MAGNESIUM DIVISION « THE DOW CHEMICAL COMPANY e MIDLAND, MICHIGAN 


New York * Boston + Philadelphia + Washing * Cleveland « Detroit + Chicago 
St. Levis + Houston + Sean Francisco + Los Angeles + Seattle 
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\ I | VERTICAL STRIP 


ANNEALING 
FURNACE 


The unparalleled record of this latest 
achievement in Drever Furnace engi- 
neering has given new values to the 
reasonable expectations in quality strip 
production. 

Clean, bright strip produced in contin- 
uous sequence in the widest range of 
gauges and materials . . . absolute uni- 
formity of anneal with perfect unblem- 
ished finish . . . minimum floor space... 
economical operation . . . complete free- 
dom of production at all] times. 

Feel free to investigate thoroughly the 
revolutionary advances inherent in this 

Drever furnace de- 
sign, which is ap- 
plicable to many 
production lines in 
any size or capac- 
ity range. 


Exceptional production 
quality and speed on an- 
nealed strip up to 30°" wide 
in gauges from .005"’ up to 
.050°’ in such materials as 
cupro-nickel, beryllium 
copper, phosphor bronze, 
nickel silver, brass, and 
other non-ferrous alloys. 


750 E. VENANGO ST., PHILA. 34, PENNA. 
PRESSURE QUENCHES CONTINUOUS FURNACE LINES - HEAT TREATING FURNACES 


MATERIALS & METHODS 
Formerly METALS AND ALLOYS 








MATERIALS ¢ METHODS 


A selection of outstanding articles on engineering materials 


and processing methods in the metal-working industries. 


MATERIALS and DESIGN 


Metals and Alloys 


Constructional Alloy Steels 

Alloy Cast Irons 

Modulus of Magnesium “Alloys 

High Temperature Carbon and Molybdenum Steels ... 
Wrought Copper Alloys 

Thorium Alloys for Heating Elements 

White High-Manganese Brass 


Nonmetallic Materials 


Extruded Steatite Tubes . 
Plastics for Industrial Tools .. 
Styraloy—A New Thermoplastic 
Elastic Properties of Plastics 


General Product Design 


Luminous Paint 

Carbide Die Applications 

Sintered Iron Bearing Liners 
Speculum—T omorrow’s Decorative Metal 


METHODS and PROCESSES 


Melting and Casting 

Grain Refinement of Magnesium 
Molding Sand at Elevated Temperatures 
Cast Iron in the Chill Mold 
Mechanizing the Jobbing Foundry 
Synthetic Sand in Non-Ferrous Foundries 
Iron Ore Reduction ... 


Fabrication and Treatment 


Supersonics in Metal Finishing 

Cork Blanket for Metal Forming 
Hyper Drilling 

Cutting Metal with the Electric Arc 
Power Bending of Metals 

Diamond Die Maintenance 

Turning with Carbide Tools 
Welding Hastelloy Alloys 
Temper-Brittleness of Alloy Steels 
Carbide Cutting Techniques 

Metal Removal with Coated Abrasives 
“Roulette Wheel” 

Welding Cast Iron 

Beryllium-Copper Heat Treatment Phenomena 
Effect of Overaging Aluminum 


Testing and Inspection 


Electric Strain Gages 

Impact Test for Cast Iron 
Visual Inspection of Castings 
Wear at Sliding Friction 














A 15-year Index to 
METALS AND ALLOYS Now Ready! 
A complete Index to the feature contents of METALS AND 


ALLoys from its inception in 1929 to the end of 1944 is now 
available. Copies will be sent to all subscribers requesting them 


until the supply becomes exhausted. Price $1.00 per copy. 


Address requests to Index Editor, MATERIALS & METHODS, 
330 West 42nd St., New York 18, N. Y. 














Constructional Alloy Steels 


Condensed from “Steel Processing” 


Alloy steels are economical because of 
increased hardenability, enhanced tough- 
ness, and other physical properties that 
make it possible to replace carbon steels by 
smaller alloy-steel sections. They may be 
used advantageously where it is necessary 
to reduce weight, conserve space, reduce 
maintenance, or in other ways facilitate 
economic engineering design. 

Gear steels must have superior physical 
properties; be uniform in chemical com- 
position, grain size characteristics, and 
hardenability; forge successfully; respond 
properly to the annealing cycle; react 
properly to standard heat treating methods; 
have maximum uniformity at all times after 
heat treating; and have sufficient wear re- 
sistance and fatigue life. 

Use of alloy steels for gears and shafts 
makes possible savings in weight because 
of their increased hardenability and tough- 
ness characteristics. They have superior re- 
sistance to fatigue in certain circumstances. 
They can be deep hardened, resulting in a 
tough, hard core. The right carburizing 
steel can be quenched from a moderate 
temperature, reducing the chance of distor- 
tion, while developing the desired proper- 
ties. 

In the automotive and allied industries, 
the steels used for connecting rods are 4130, 
4140, 8630, 8740; crankshafts, 3140, 4140, 
8744, 43040; differential pinions, 8615, 
8720, 4615, 4620; differential drive pinions, 
3310, 4320, 4620, 4815, 8720, 9315; differ- 
ential ring gears, 8620, 8720, 4620, 4320; 
differential side gears, 8615, 8720, 4620; 
knuckles, 3135, 3140, 4135, 4140, 4325, 
8635, 8640, 8735, 8740; differential pinion 
shafts, knuckle pins, and piston pins, 8615, 
4615; propeller shafts, 3140, 8640, 8740; 
pump shafts, 4615, 8615, nitralloy; rear 
axle shafts, 3140, 4140, 4340, 8740, 8650; 
leaf or coil springs, 5150, 4063, 4068, 9260, 
9261, 9262; steering worms, 8620, 8720, 
trailer axle shafts, 3140, 4140, 8740, 8744; 
transmission gears, 3310, 4620, 4320, 5140, 
4640, 8620, 8720, 8640, 8740; transmission 
spline shafts, 8615, 4620, 5145; valve 
springs, 6150; bearings, 5100, 4620, 4320, 
3310, 4720. 

The oil industry uses alloy steels when- 
ever service is severe, or where failure might 
mean danger to life or property. Steels 
used for bits, core drills, and reamer bodies 
are 3140, 4140, 8740; rock bit cutters, 
3115, 4615, 4815, 8720; drill collars and 
tool joints, 3140, 4140, 8740, 8744; sucker 
rods and accessories for sour crudes, 4615, 
4815; sucker rod couplings, 8620, 4615, 
8715; where temperature is not a particular 
problem, piston rods for reciprocating 
pumps, sleeves for centiifugal pumps, am 
miscellaneous shafts and rotors, 3140, 4140, 
6150, 8740; where high resistance to abra- 
sion is desirable, 4615, 4815, 8720. 
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TITANIUM’ 





by the Hydride Process G320 
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FOR ROLLING, FORGING AND ALLOYS — 


5 ee ’ 


NEW TECHNIQUES developed by Metal Hydrides 
Incorporated now make Titanium commercially available 
in three basic forms. As Titanium Hydride Powder 
(TiH2), as Pure Titanium Metal Powder (Ti), and as 
Pure Titanium Ingots (Ti castings and rods). 

Titanium Hydride Powder is utilizable for Titanizing, 
for making Titanium alloys, and can be compressed and 
sintered. It is stable to handle, and its evolution of hydro- 
gen when heated effectively reduces the oxides of the 
other metals with which it is desired to alloy the Ti- 
tanium In addition, Titanium Hydride Powder can be 
compressed and sintered either in vacuum or in non- 
oxidizing atmosphere (at temperatures of 900°C. to 1000° 
C ) to make finished products of pure Titanium metal. 

Pure Titanium Ingots, produced from Titanium Hy- 
dride by Metal Hydrides Incorporated, are now com- 
mercially available in either castings or rods This fused 
Titanium metal, when heated in a monatomic gas such as 
argon, can be safely forged or rolled into plates or sheets 
of pure Titanium. 


Send for this 20 page booklet. Describes the Hydride 
Process, its purpose and field of application; Proper- 





i? - ties of Metallic Hydrides; Titanium; Zirconium; 
piydrimet” Pro Titanium-Copper Alloys; Zirconium-Copper Alloys; 
Powdered Alloys, Etc. Write today. 
=— ‘te 
gy 113 PRODUCTS 


#A foolproof, 
easily transported 
of pure hydrogen. 


POWDER «+ TITANIUM ING 
convenient, ZIRCONIUM POWDER « ZIRCON 
source 

COPPER-TITANIUM + COPPER 


* TITANIUM-NICKEL « ( 
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Titanium Powder, produced from Titanium Hydride by 
Metal Hydrides Incorporated, has a strong affinity for 
air and a low temperature combustion point. These char- 
acteristics present difficulties from a fabrication view- 
point and are possible advantages in other interesting 
fields of application. 


* Titanium is destined to become an important engi- 
neering material in such fields as aviation, the auto- 
motive industry, the production of cutting tools, dies, 
nozzles, guides and all special machinery and equipment 
where acid resistance, electric resistivity, extreme hard- 
ness, high strength and light weight are considerations. 
Following is a brief summary of the physical properties of 
the three basic forms of Titanium now commercially 
available from Metal Hydrides Incorporated: 


c A aeeee TITANIUM TITANIUM HYDRIDE 
olor 

Amorphous form Dark gray powder Black powder 

Fused metal Silvery gray 
Specific Gravity 4.5 3.8 (Calc. ) 
Melting Point 1800°C. Decomposes over 

350°C. 

Boiling Point SN ——t—tétns we w'cn . 
Hardness 

(Diamond 10) = Scratches quartz 8-9 
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METAL HYDRIDES INCORPORATED 


Hoping Intasty 10 Pi? 
he Fight Metal tn the Batt Face 


12-24 Congress Street, Beverly, Massachusetts 
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Is Being Used In A Wide Variety Of 


POWDER METALLURGY 
APPLICATIONS 


Prompt Deliveries In Tonnage Quantities 








POWDER METALS& ALLOYS, INC. 


77 River St. 
Hoboken, N. J. 


Hudson Run Rd. 
Barberton, O. 
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@ Hitherto the distribution of O.F.H.C. 
Copper has been restricted to cer- 
tain special end uses such as 
electronics. 


@ O.F.H.C. Copper and a few special 
dilute alloys thereof are now avail- 


able for most uses. 


THE AMERICAN METAL COMPANY, LTD. 


61 Broadway, New York, N. Y 














The aircraft industry requires fine stee! 
of the highest strength obtainable. Electric. 
furnace steel is generally used. Steels used 
in this field for crankshafts are 4337, 4340, 
2520; connecting rods, 4337, 4340; cam 
shafts, 8620, 4620, 2520; pins, 8615, 
4615, 4620; bolts and studs, 8630, 8735, 
8740; bearings, 4320, 4620, 3310, 52100, 
shapes and tubing, 4130, 8630, 4140, 8735, 
8740; propeller hubs; 4340, 4337; pro. 
pellez: blades, 4330, 4340; gears, 8615, 
8620, 9310, 4620, 4320; nitralloy; and 
springs, 6150, 9260. 

—Steel Processing, Vol. 31, July 1945, pp. 442-445, 


Alloy Cast Irons 


Condensed from "Canadian Metals and 
Metallurgical Industries” 


When alloying cast iron, it is n 
to consider the effect of the alloys on 
graphitization or carbide formation and to 
make suitable adjustments in silicon and 
carbon. One of the main selling points of 
the mildly graphitizing alloys is that while 
they will prevent chill in light sections they 
do not promote excessive graphitization and 
porosity in the heavy section. 

Low carbon irons with a suitable late 
addition of silicon will act in a similar 
manner. The trend in melting practice is 
to use a fairly low carbon-base iron and 
inoculate the iron with late additions suit- 
able for the various castings being poured. 

Molybdenum is the most effective alloy- 
ing element to increase strength without 
materially increasing hardness. It forms 
complex carbides in cast iron and enters into 
solid solution in the ferrite. Classed as 
mildly chill-inducing, its effects in this 
respect is much milder than that of 
chromium. 

Molybdenum improves tensility, refines 
the pearlite and finally develops an acicular 
structure. It also refines the graphite and 
improves the shape and distribution. Ma- 
chinability is better than that of plain irons 
of comparable hardness or tensile strength. 

In chilled iron, molybdenum has a 
milder effect on the depth of chill than 
chromium. It is used in castings such as 
heavy duty gears, chilled iron rolls, dies, 
cylinder heads, cylinder liners, brake drums 
and brake wheels. It is used in combination 
with nickel and chromium in cylinder 
liners, dies and punch tips for punching 
shells. The tensile strength of this iron is 
over 70,000 Ib. per sq. in. 

Additions of molybdenum to cupola 
cast iron are generally made in the ladle, 
using material crushed to about 20-mesh. 
Ferro-manganese contains 58 to 63% Mo 
and melts at 2820 to 2864 F, the high melt- 
ing point being offset by ready solubility 
in cast iron. A recovery of 95% or more 
is obtained. 

Chromium is classed as a chill-inducing 
element, copper as a mildly chill-restrain- 
ing element, and vanadium as a chill-in- 
ducing element. Vanadium is more effective 
than chromium. 

Chromium is used in castings for brake 
drums, cylinder liners, plow points, chilled 
castings, grate bars, crusher parts, and for 
wear resistant- and corrosion resistant-parts- 
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CHAMPION OF COLD-BATTERING TOOL STEELS 


Here's the champion of its class: Bethlehem Omega. ance to impact, using Charpy unnotched specimen, 
Developed primarily for work at normal tempera- is approximately 130 foot-pounds. 
tures, Omega possesses the ultimate in shock-resist- @ It maintains a good cutting edge and has high 


ing properties. It is recommended for such tools as wear-resistance in all types of tools for which it is 
pneumatic chisels; punches; beading and calking guitehie. 


tools; shear blades; forming tools and rolls; and all : q 
other tools requiring high shock-resistance with high Lastly, Omega’s easy to heat-treat, forge, and ma- 
hardness. chine. A winner all the way! 


And listen to this: 


® Omega can be quenched in either oil or water. TYPICAL ANALYSIS 
lis normal working hardness is 58-62 Rockwell C. 


c 
® In its maximum heat-treated condition, its resist- oe 6070 61.85 (O88 


} UMECA . one of Bethlehem’s BIG 8 Tool Steels 
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__ FROM THE 494 PATTERNS 
~ IN THIS HANDY BOOK 





RECT ang 
U 
CARBURI? iG Bor 







ANNEALING BOX 





ROUND 
CARBURIZING pop 





RECTANGULAR 
SALT POTS 


Plat Flange 





CARBURIZING 
RETORTS 


@ Save time by selecting 
your boxes, pots, retorts 
and tubes from this com- 
plete Data Book. 

Detailed specifications are 
given of all principal dimen- 
sions including diagrams il- 
lustrating the approximate 
style ofthe various containers. 

Write today for a copy of 
this useful Data Book to 
help you select the proper 
containers. You'll find it a 


handy, helpful reference. 


MICHIANA PRODUCTS 
CORPORATION 
Michigan City, Indiana 


LECT YOUR CONTAINERS 


j 
| 

















Copper is usually added to the iron ing 
pure form as virgin copper or scrap metal 
and preferably in the ladle. , 

Vanadium is added to the iron as the 
ferro-alloy containing 35 to 40% V crush. 
ed to about 20-mesh. It is added in the 
spout or to the ladle, and recovery is about 
85%. Rapid oxidation prevents charging it 
through the cupola. 

While alloys play an important role jp 
the production of high strength or special 
purpose irons, they should be used only jf 
the requirements of the castings are such 
that they cannot be met by an iron of suit. 
ably balanced carbon and silicon. Alloys are 
of little value when added to an improper 
base iron. 





The trend in alloying cast iron is to use 
combinations of alloys rather than one 
alloying element, and to inoculate the iron 
in the ladle with graphitizers and de 
oxidizers. 


—J. C. Kinsella. Can. Metals & Met. Inds, 
Vol. 8, June 1945, pp. 35-37, §7. 


Modulus of Magnesium Alloys 


Condensed from 
“The Journal of the Aeronautical Sciences’ 


It is particularly important to the designer 
to know the relation of stress to strain ot 
the modulus of elasticity. The accurate 
determination of the modulus of elasticity 
calls for careful experimental technique, as 
it is particularly sensitive to testing factors. 
On alloys with a low proportional limit, 
the testing technique must be good or even 
the yield strength will be in error. 

Typical stress strain curves are given for 
a variety of conditions, sizes and shapes of 
the following alloys: H-AC, H-HT, H-HTA, 
C-AC, C-HT, C-HTA, R, M. FSl, Jl, 
O-1HTA, Jl, O1A, Ma, Mh, FSla, FSih, 
J-1a, J-1h. In the case of three alloys, FS-1h, 
J-lh and O-1HTA, distribution curves are 
given based on tests on a large number of 
heats. 

The modulus of elasticity is substantially 
constant in compression and tension. The 
best value to use in design for all mag- 
nesium-base alloys is 6,500,000 p.s.i. 

The ratio of compressive yield strength to 
tensile yield strength averages slightly ovet 
1 for castings. In some wrought alloys, 
especially the low strength extrusion alloys, 
the ratio may be as low as 0.4 to 0.6. High 
strength sheets and extrusions have ratios 
of 0.8 to 1. 

The low ratios are considered due to the 
combined action of (1) preferential orient 
tion of the individual grains with respect t0 
the direction in which the metal is usually 
tested, and (2) the lower yield strength 
in compression under these conditions ot 
the grains. Various metallurgical conditions 
can decrease (2) so that the compressio® 
properties in some alloys can approach ot 
equal the tensile properties in spite of (1). 

The ratio of the proportional limit ® 
compression to the proportional limit ® 
tension is somewhat similar to the ratio of 
the yield strengths. Castings have 4 ratio 
very close to 1. The lower strength ext 
sion alloys have a ratio considerably below 
1, while the stronger sheets and extrusions 
have ratios approaching or exceeding 1. 


$ 
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The Answer to Many Cost Calculations 


The great number of products in which die castings are now used and the many advan- 
tageous features of the process in comparison with other methods of manufacture indicate 
that in the post-war period, die castings will be doubly important; they will find their 
widest application in the manufacture of durable consumer goods—one of the primary 
post-war industries, and one of the most highly competitive markets. It is inevitable that 
when restrictions on raw materials are lifted and ceiling prices are banished, the major 
design element in such products will be COST. 


With new war-developed techniques, die casting will not only improve metal products 
of all kinds, but will reduce manufacturing costs to ever lower levels. Zinc is, and will 
remain, the basic material of die castings. It is strong and easy to machine, can be cast 
at high speed and reproduces details with great accuracy. Furthermore, zinc can be given 
almost every type of plastic, paint or metal finish at low cost. 


DIE CASTING is the Process ... ZINC, the Metal... BUNKER HILL, the Preferred Zinc 


ST. JOSEPH LEAD COMPANY 
250 PARK AVENUE * NEW YORE 17 * ELdorado 5-3200 
Eastern Sales Agents 


SULLIVAN MINING COMPANY 
KELLOGG, IDAHO 
Sales Office tor Pacific Coast 


BUNKER HILL 99.99+”% ZINC 


OCTOBER, 1945 
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In actual shape, the stress strain curves ot 
the cast alloys are quite similar in tension Ad 
and compression. This similarity was to be 
expected, due to the random orientation of 
the grain size in castings. In wrought alloys, 
the compression curves tend to break away 
faster from the modulus line than do the | 
tension curves. In some cases, it is feasible 
to determine the yield strength in compres- = 
sion by the drop of the beam method due to I 
this fast break. ig 
—E. J. Eastman, J. C. McDonald & A. A. Moore. = 
J. Aeronautical Sciences, Vol. 12, 
July 1945, pp. 273-280. N 
| 
High Temperature Carbon and = 
| 
Molybdenum Steels : 
Condensed from a Paper of the of f 
American Society for Testing Materials pro 
To obtain data upon properties of steels | 4 
for use in engineering structures for service disc 
at 900 to 1100 F for prolonged periods, Wh, 
tests for periods ranging up to 5000 hr. | aa 
were conducted at these temperatures. | on 
Samples were of commercial manufacture: | a 
were employed in two initial conditions, | oe 
annealed and normalized; and observations | jo 
were made of hardness and microstructure, | ane 
especially as regards spheroidization. Steels pees 
studied were 0.10 to 0.20% C, 0.50% | ns 
Mo, and 0.10% Se alloy 
Hardness of the carbon steels first in- rehe 
creased slightly with time at temperature, R 
then decreased slowly at about the same rate pos 
at 900, 1000 and 1100 F. For the | ANY QUANTITY peer 
molybdenum steels, hardness followed the | ANY SHAPE anal 
same general pattern, but the normalized ANY SIZE wes 
A decade ago this organiza- samples showed characteristics of precipita- | ‘ i, of m 
: x ; i tion-hardening systems, hardness increas- | Also Strip, Coiled y rated 
tion of industrial engineers ing more slowly but to a higher value the | = Wire, and Filings ZL sithe 
and chemists began a collab- lower the temperature, then decreasing. ‘ : aye 
oration that constantly is Simultaneous spheroidization and agglom- Available in standard alloys covered by some 
increasing its momentum eration of carbides complicates the picture Federal Government, Army, Navy, Air ie 
and usefulness to American more than that for carbon steels and anneal- Corps and A.S.T.M. specifications. bene: 
industry. ed molybdenum steels. For your post war products— investigate engin 
Rate of spheroidization for the normalized our special alloys described in booklet M-A both 
Aftera strenuous war service, steels was generally greater than that for sent on request. 
NOX-RUST now is bend- the annealed, but less marked in the carbon | L ei) fia Pr 
ing its efforts to encompass steels. Normalized carbon steels — = | Your inquiries invited Th 
the widely-varied rust- highest rate in high titanium-treated steel, | 
proofing tie of post-war while the rate increased with increasing | A.P.W. FLUX PASTES ay 
industry. silicon-plus-aluminum addition for the Sale and eepesion. ron 
molybdenum steel. Eacelient eletal F nite 
Tell us what you want to Graphite formed in all the carbon steels, | a on eae ‘ov 
, rust-proof — in processing — and at the same rate for both heat treat- prope 
in storage — in transit — and ag it formed = the a — except 
ie : steels containing aluminum, faster in the | § 
aera @ annealed than in normalized, and faster the yen 
FREE SAMPLE higher the silicon. In both steels graphitiza- cmimibien opene 
tion was generally faster the higher the useful 
Y/ U/l temperature. fields. 
Y ae ad ; Rate of spheroidization in the molyb- THE 
3 neal denum steels was lowered when aluminum Wie 
was present in relatively large amount but A M . 7 | @:\ N No 
CHEMICAL silicon was absent. This was attributed to een 
HU HIAY a coarser initial microstructure. high s 
CORPORATION Engineering structures used for prolonged p L AT | N U M W 0 R K .) moder 
service at elevated temperatures are generally necess, 
2455 S. HALSTED ST. designed on the basis of creep or stress- N. J. R. R. AVE. AT OLIVER ST and a 
rupture data. These properties depend upon : 
f ppepe ty the microstructure, and inasmuch as these NEWARK 5, N. J. p 
metals undergo changes in microstructure manuf: 
(Continued on page 1152) 
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Now is the Time to Modernize 





During the months ahead industry is 
faced by tremendous problems. Thousands 
of factories must reconvert for peacetime 
production to meet the greatest demand 
for goods in the history of our country. 
Obsolete or worn out machinery must be 
discarded and new equipment installed. 
Whenever necessary, methods must be 
brought up to date and improved. Metal 
specifications must be subjected to the 
most searching examination to determine 
whether the best possible material is being 
used. Engineers and designers must bring 
themselves up to date by finding out what 
new alloys have become available, what 
improvements have been made in existing 
alloys and the engineering properties of 
these modern alloys. 

Requirements are more severe, and the 
demand is for materials capable of taking 
more punishment. The war period has 
acted as a proving ground. Restrictions in 
materials and labor necessitated the use 
of machines and equipment beyond their 
rated capacities. Both design and materials 
either proved themselves or fell by the 
wayside. In many cases new materials, 
some of which may have been intended for 
substitute purposes, proved superior to 
long-established metals and alloys. Today 
engineers are setting higher standards for 
both design and material specifications. 


Progress in Copper-Base Alloys 


The non-rusting properties, workability 
and other fine characteristics of copper- 
base alloys have been known for genera- 
tions. However, it may not be generally 
realized to what extent copper-base alloys 
have been endowed with the engineering 
properties of dependability, high strength, 
exceptional resistance to wear and corro- 
son,and high fatigue resistance. Asa result 
of this progress new horizons have been 
opened for brasses and bronzes and their 
— greatly extended into wider 
fields. 


Wide Range of Alloys Available 


No longer must engineers or designers 
choose tustable material simply because 
high strength is required or put up with 
moderate strength because workability is 
necessary. Through metallurgical research 
and advances in processing methods and 
‘quipment, a wide range of engineering 
Copper-base alloys is available to help 
manufacturers produce a dependable, uni- 
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form product at a price which will permit 
reasonable profits. 


Bridgeport has much to offer not only 
from the standpoint of modern engineering 
alloys such as the Duronzes, cupro nickel 
and improved phosphor bronzes, but also 
a complete line of quality brass mill prod- 
ucts for the thousands of applications 
which they can fill best. 


Bridgeport Brass Technical 
Handbook 


To bring the design engineer, metal- 
lurgist, and purchasing agent up to date 
on the various copper-base alloys that are 
available; their physical, chemical and 
mechanical properties; and the specifica- 
tions which apply to them Bridgeport 
Brass Company has published a 128-page 
technical handbook which is soon to be 
released to the trade. 








The technical handbook deals briefly 
with general information such as the useful 
properties which have made copper-base 
alloys a part and parcel of modern civiliza- 
tion; the results of current research and 
development and the new engineering 
alloys that are available. Also included is 
the copper-zince alloy system and the 
effect of additional elements such as lead, 
tin, aluminum, silicon, iron, nickel, arsenic, 
etc. on the properties of copper-base alloys. 
The effect of annealing and cold working 
on the microstructure and physical prop- 
erties of brass is discussed. The tempers of 
rolled flat products and drawn tubing are 
explained in detail and should be very 
helpful in understanding metal specifica- 
tions. The causes and prevention of stress 
corrosion cracking and hot breaks are 
also included. 


Since lubricants have an important bear- 
ing on metal working, space is devoted to 
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the various types and characteristics of 
lubricants used for blanking, cupping, 
drawing, forming and machining. A chap- 
ter on metal cleaning discusses solvent 
cleaning, degreasing, alkaline scouring, 
emulsion scrubbing, electrolytic cleaning 
and tarnish removal. The most common 
acid cleaning formulae are also given. A 
brief discussion of drawing tools for sheet 
metal is included. 

For simplification and easier understand- 
ing alloys have been grouped on the basis 
of their application. In the strip and sheet 
section, for example, we have nine alloys 
ranging from high brass to oxygen-free 
copper, which are suitable for drawing, 
spinning and stamping. Each of these 
alloys is briefly described as to composi- 
tion, special characteristics and applica- 
tions. This is followed by a table which 
shows seven of these alloys side by side. 
The table gives the complete analysis, 
mechanical properties such as tensile 
strength, yield strength, elongation and 
Rockwell hardness; physical constants such 
as melting point, density, coefficient of 
thermal expansion, thermal and electrical 
conductivities and modulus of elasticity. 
Under fabrication properties are given ma- 
chinability ratings, cold and hot working 
characteristics and hot working range. Also 
included are the specification numbers such 
as ASTM, Federal, Navy, etc. to which 
these materials belong. 

Other groups of alloys under the strip 
and sheet section are engineering alloys 
for drawing, spinning and stamping, leaded 
brass strip, corrosion resisting tin brasses 
and spring metals. 

In the rod and wire section the alloys 
are grouped under headings such as rod 
and tubing for screw machine operation; rod 
and wire for cold heading, rods for hot 
forging and welding rod. Tables similar to 
those under the strip and sheet section have 
been compiled with each group of alloys. 

In the section devoted to tubing, the 
various methods for processing tubing are 
described and illustrated. The various al- 
loys have been grouped under headings 
such as tubing for fabrication, condenser 
and heat exchanger tubing, duplex tubing, 
brass and copper pipe and copper water 
tubing. 

To make this handbook still more useful 
numerous tables showing comparison of 
wire gauges, fractions of an inch, temper- 
ature conversions and weights of strip, 
circles, rod, wire and tubing and similar 
data have been included. 

Our object is to distribute this handbook 
widely among purchasing agents, engineers, 
designers, metallurgists and chemists, who 
are active in the non-ferrous metal working 
field. Requests should be made on company 
stationery. 














CAUSES OF CORROSION 


This article is one of a series of discussions 
by C. L. Bulow, research chemist of the 
Bridgeport Brass Company. 











CREVICE CORROSION— PART 3 


In the last two articles on causes of 
corrosion we discussed the mechanism of 
crevice corrosion and listed typical ex- 
amples. Crevice corrosion occurs in those 
spaces formed by particles resting on metal 
surfaces, threaded connections, nails driven 
into wood, points of contact, corners, 
mechanical joints, etc. We shall now con- 
sider in greater detail various procedures 
which have been used to eliminate crevices 
or to prevent a corrosive liquid from get- 
ting into the crevice. Some of the problems 
connected with crevice corrosion have not 
yet been solved. It is hoped that this 
discussion will suggest means of overcom- 
ing these difficulties. 


Prevention of 
Crevice Corrosion 


A brief description of a few methods 
which have been used to overcome crevice 
corrosion follows : 

1. Wire screens, filters and settling tanks 
are intended to prevent foreign material 
from settling out on metal surfaces. 

2. Plastic, rubber or metal sleeves which 
are either permanent or can be periodically 
replaced will protect metal tie rods and 
bolts touching wood and passing through 
wood in vinegar and pickling tanks. 

3. A substantial increase in metal thick- 
ness or the use of a plastic or metal sleeve 
in critical areas of cables, sheathes and 
piping resting on moist duct walls and 
planking may materially lengthen the time 
before failure occurs. 

4. Heavy, viscous, tacky material such 
as tar-like substances, have been used to 
eliminate the crevice between metal roofing 
and wood. Also, changes in design may 
prevent the retention of water between the 
roofing in contact with wood. 

5. Oil with or without corrosion inhibi- 
tors is widely used to keep water out of the 
interior of wire rope, cable and stranded 
wire. Frequently, it is necessary to resort 
to the use of more corrosion resistant 
materials. 

6. The most corrosion resistant material 
usually is resorted to in order to prevent 
or keep to a minimum crevice corrosion 
of wire gauze or screen where the wires 
cross one another. Under some conditions, 
additional protection can be obtained 
through the use of paint or lacquer. 








7. Heavier sections are installed locally in 
such structures as tanks and heat exchang- 
ers, in order to lengthen the life of the 
structure. The elimination of crevices 
through proper design is of great impor- 
tance. Welded, soldered or filled joints aid 
in preventing crevice corrosion between 
piping and fittings, nuts and bolts, etc. 

8. Welded, soldered or filled joints have, 
in many instances, replaced riveted joints. 
For many applications it has been shown 
that the weld line corrodes at a rate no 
greater than that of the plates on each 
side of it. 


Bridgeport’s Improved 





Phosphor Bronze for Longer 


Lasting Spring Contacts 


In such applications as switches, radio 
and radar equipment, jack plugs, auto- 
matic controls and similar parts, more 
generous use of the finest phosphor bronze 
available does not appreciably affect the 
cost of the article, but increases its de- 
pendability and service life immeasurably. 





ro 


Volume control by P. R. Mallory and Co., Inc. 
Contact arm is made from Bridgeport’s Improved 
Phosphor Bronze. 


Illustrated above is a volume control 
made by P. R. Mallory and Company, Inc., 
who have this to say concerning the re- 
quirements for the spring contact arm: 

“Long life, good current carrying 
characteristics, constant dependable 
spring pressure and flexibility in plat- 
ing finishes.” 

Bridgeport’s improved phosphor bronze, 
when made into properly designed springs 
can withstand millions of cycles of flexing 
without failure. It possesses high tensile 
and yield strengths as well as exceptional 
corrosion resistance. From the manufac- 
turers’ standpoint it is a practical alloy 
because it can be readily formed into com- 
plex shapes. Other applications for Bridge- 
port’s improved spring phosphor bronze 
are diaphragms, bellows for radiator valves 
and steam traps, etc. Phosphor bronze is 
also used for engineering applications such 
as clutch discs and equipment in paper 
mills and water works and sewerage plants. 
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NEW DEVELOPMENTS 











This column lists items manufactureg 
or developed by many different sources, 
None of these items has been tested o; 
is endorsed by the Bridgeport Bras, 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


Trolley Safety Tap for trolley-powereg 
equipment consists of copper hook, bronze 
fuse receptacle inside an insulated handle a 
the hook end and interior connection to, 
second similar receptacle for attachment to, 
cable connector at the outer end. The hook 
hangs on a trolley line. No. 6% 


New Bearing Assembly employs a porous 
bronze bushing pressed into a spherical body 
that is held in a pressed steel, two-piece hows. 
ing. The bushing holds approximately one. 
third of its volume in lubricant, supplied by 
oil cup and wick. The bushing is shouldered 
on one side to provide a thrust surface. It 
comes in eight shaft sizes. No. 63 


Instrument Measures Stiffness of flexibk 
sheet materials to 4” thick. Provides initia 
reading, checks ability of material to sustain 
deflection, and provides readings in arbitrary 
units, on which to figure resilience. Maximum 
range is 0 to 10,000 stiffness units. No, 6% 


Motor Generator Providing different spec- 
fied DC voltages from 12 to 2,000 volts is 
claimed to be light in weight, space saving, 
and to have fine voltage regulation and to 
meet low ripple requirements. No. 637 


Portable Vacuum and pressure unit for gas 
or air operates many kinds of apparatus for 
temporary or test purposes. Handles from 
one to five cubic feet of air at pressure up 
to 10 pounds. No. 638 


Simultaneous Readings of both amperage 
and voltage are taken with a new instrv- 
ment measuring from 0.2 to 500 amps in 
8 current ranges, and from 30 to 600 volts 
in 3 ranges. No. 63 


Identical Halves of a new electrical con- 
nector slide together in jack-knife fashion 
and lock in a positive position with a slight 
pull. No. 640 


An Electrically Heated compound kettle 
complete with motor driven agitator and full 
automatic controls and electrically heated 
discharge valve is used for melting transformer 
compounds, asphalts and resins. No. 641 





PRODUCTS 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze, 
for stamping, deep drawing, forming 
and spinning. 


CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat 
exchangers, oil refineries, and process 
industries, 


BRIDGEPORT 


PHONO-ELECTRIC* 
High-strength bronze trolley, messen- 
ger wire and cable. 

WELDING ROD—For vapatring 
cast iron and steel, fabricat- 
ing silicon bronze tanks. 
LEDRITE* 
making automatic screw 
machine products. 


OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 


ALLOYS — 


ROD— For “Bridgep rt” 
oo 


Established 1865 


BRASS, BRONZE, DURONZE 
WIRE—For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


DURONZE ALLOYS—High- 
strength silicon bronzes for 
corrosion-resistant connectors, 
marine hardware: hot rolled 
sheets for tanks, boilers, 
heaters, flues, ducts, filashings. 





COPPER WATER TUBE. 
FABRICATING SERVICE DEP. 
—Engineering staff. 

BRASS AND COPPER PIPE 


Note: Bridgeport products aft 
supplied in accordance with exist: 
ing priority regulations. 

*Trade name. 
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YOLOY 


Yotoy steel forms the walls of a 
new sub-zero high-altitude wind tunnel at 
the engine research laboratory of the Na- 
tional Advisory Committee for Aeronautics, 
at Cleveland, Ohio. This is the only wind 
tunnel of its type in the world. Yoloy was 
selected for this job because of its high re- 
sistance to impact and its freedom from 
brittleness-at very low temperatures. 

This wind tunnel is already in use in 
advanced studies of jet propulsion engines 
and other critical development projects. In 





AIDS JET PROPULSION RESEARCH IN 
FRIGID STRATOSPHERE HURRICANES 


the tunnel, an 18,000 hp motor driving a32"4- 
foot fan generates a 500 m.p.h wind at a temp- 
erature of 48° below zero. The tunnel also 
duplicates the low pressures of high altitudes. 

Yoloy is a high tensile, low carbon nickel- 
copper alloy steel. It is highly resistant to 
corrosion, is easy to machine and form and 
weld, and its unusual strength makes it 
ideal for structures and products where 
weight saving is important. Yoloy is avail- 


able in plates, sheets, strip, shapes, wire, 
seamless and electric weld pipe. 


month, chm mem. Ay 







This Yoloy-lined N.A.C.A. wind tunnel, only 
one of its kind in the world, produces the ex- 
tremely low temperatures and pressures of 
the substratosphere, for testing and improv- 
ing aircraft and engine performance. 
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THE 


"LEAD" 


IN THE 
PENCIL 
\ THAT 


Users of IngAclad include: 


American Cyanamid Co. 
Armour & Co. 
Carnation Milk Co. 
Corning Glass Works 


E. I. DuPont de Nemours Co. 


Firestone Tire & Rubber Co. 
Graver Tank & Mfg. Co. 
Groen Mfg. Co. 

Leader Iron Works 
Monsarto Chemical Co. 
Procter & Gamble Co. 
Sherwin-Williams Co. 
Solvay Process Co. 
United States Potash Co. 
Whiting Corp. 

and many others 


INGERSOLL 


310 South Michigan Avenue . 


Plants: Chicago, Illinois; New Castle, Indi 


INGACIAD 








For many jobs it is just as impractical to use 
solid stainless as it would be to insist on an 
“all-lead” pencil. The “backing” element in 
both cases gives you a more practical... 


more economical product for most uses. 


If you are planning on modernizing your 
plant equipment or products by using stain- 
less steel, investigate IngAclad Stainless- 


Clad. 


As producers of both Ingersoll Solid Stain- 
less and IngAclad, our engineers will advise 


you without prejudice and without charge. 


STEEL & DISC DIVISION 


Borg-Warner Corporation 
Chicago 4, Illinois 


3 Kal » Michigan 





q 
|| PRODUCTION | 


STAINLESS-CLAD STEEL 
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when held at elevated temperatures, creep 
and stress-rupture strengths vary continu. 
ously throughout the service life, generally 
decreasing. 


—G. V. Smith, R. F. Miller & C. O, Tarr, 
Paper, Am. Soc. Testing Materials, 1945, 
Preprint No. 19a, 18pp, 


Wrought Copper Alloys 


Condensed from 
“General Electric Review” 


Brass and bronze, two alloys of antiquity, 
today form the foundation for modern 
wrought copper alloys, or that group whose 
engineering usage is based on properties de. 
veloped largely by cold working. Different 
crystal structures define different phases, 
classified as metallic elements, solid solp- 
tions or inter-metallic compounds. 

Solid solutions may be of two types, “sub- 
stitutional” or “interstitial.” Wrought cop- 
per alloys are mostly constituted of a single 
solid solution phase because presence of a 
second solid solution phase or an inter 
metallic compound greatly reduces cold- 
working qualities. 

Really effective heat treatments, so far as 
condition and properties are concerned, 
apply chiefly to cold-worked solid solutions, 
Recently it has been shown that in some 
alloys, such as 85-15 brass, under conditions 
of plastic strain it is possible to effect an 
induced age-hardening reaction at tempera- 
tures below those for recrystallization, pro- 
ducing new combinations of useful propet- 
ties. It is possible to further increase its 
elastic properties by 20 to 30%, coincident 
with increases of 10 to 20% in fatigue 
strength, increase in hardness and electrical 
conductivity, and a marked increase in 
elongation. 

Such treatments are already finding ap- 
plication, such as improved 24 § aluminum 
alloy sheet, improved fatigue resistance in 
bronze coupler plugs, aged brass as replace- 
ment for copper-beryllium, and _ strain- 
aging of certain sheet steels. 

It has just been established that it is 
possible to increase the elastic properties 
of cold-worked solid solution alloys by 
more than 100%, which may open up 2 
tremendous new field of applications. 

The alloys that have the highest mechani- 
cal properties of all the brasses are man- 
ganese bronze, the manganese being present 
as a residual deoxidizer. They are used for 
marine shafting, hardware, bolts and tie 
rods. From the viewpoint of strength prop- 
erties, phosphor bronzes are the favorite of 
the wrought copper alloys. The tin bronzes 
have high elastic properties, resilience, te 
sistance to wear and fatigue; they are good 
for springs. 

Brasses up to 15% Zn have good corfo- 
sion resistance. Nickel silvers are used 
chiefly because of their color. Aluminum 
brasses have resistance to impingement &t- 
tack and are corrosion-resistant to salt watef. 
Silicon brasses are used for refrigeration 
applications. Arsenic brasses are used 
valve stems. Aluminum bronzes have high 
tensile characteristics with good corrosion 
resistance. Cadmium-copper is the strongest 
of the not-heat-treatable high-conductivity 


alloys. ak 
—R. H. Harrington. Gen. Electric 
Volt 48, Aug. 1945, pp. 
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Pacemakers in the Metal Industries ... . 


NORBIDE* PRODUCTS 


ECAUSE Norton Boron 

Carbide is the hardest 
material commercially produced, 
NORBIDE* products have be- 
come pacemakers in the metal 
industries. NORBIDE plug gages 
have lasted more than a year and 
a half on jobs where steel gages 
wore out in four hours. This 
same exceptional wear-res'stance 


has enabled NORBIDE blast 


nozzles, extrusion dies, thread 
guides, etc. to outlast conventional 
materials a thousand times and 
more. NORBIDE abrasive suc- 
cessfully replaces diamond pow- 
der in many lapping operations. 
NORBIDE metallurgical com- 
pound is an economical source 
of boron for introduction into 
steel melts. 


NORTON COMPANY — WORCESTER 6, MASS. 


* Reg. Trade-mark 





Hardest Material Made by Man 
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NOVO SUPERIOR 
is admirably suited 
for: 


Lathe Turning Tools 
Milling Cutters 
Reamers 

Taps 

Drills 


Circular Foam Tools 
and all other metal 
cutting tools requir- 
\ ing superior quality. 
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e™ SUPERIOR 
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Wherever fine tool steel is de- 
manded, you'll find NOVO SU- 
PERIOR. Accepted from the very 


first as the standard, it has cor- 


stantly held its foremost position | 


throughout the machine world. 


It offers unusual resistance to abra- 
sion and holds a keen edge through 
long tool life. 


Try NOVO SUPERIOR for your 
better tool needs. A year’s run will 
demonstrate longer tool life, elim- 
ination of cracking during harden- 
ing, and substantially lowered tool 


overhead. 


NOVO SUPERIOR 
and shop efficiency are syn- 


onymous. 


H. BOKER & CO., Inc. 


101 DUANE ST. * NEW YORK 
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Thorium Alloys for Heating Elements 


Condensed from 
"Zeitschrift fiir Metallkunde”’ 


The effect of even very small amounts of 
the alkali earth elements and rare earths on 
heat resistance had been observed before 
One of the most effective elements was 
found to be thorium, and recent investiga. 
tions have shown in a chromium-nicke 
alloy with 20% Cr and 80% Ni a steady 
increase of life with increasing thorium 
content up to about 2% Th. 

The increase in life amounts to about 
5 to 6 times at 1150 C (2100 F) andé 
times at 1250 C (2280 F) as compared 
with the thorium-free alloy. The increase 
in life seems to continue with higher 
thorium content, but such metal cannot be 
worked very well. 

The tests were made with small spirals 
of wire of 0.4-mm. diam. by heating them 
electrically for 2 min. to 1050 C (1920 F) 
and then cutting the current off for 2 min, 
until the wires burned through. A wire 
with 0.02% Th had a 75-hr. life, 0.1%, 
140 hr., 19%, 325 hr., and with 2%, 400 hr. 


W. Hessenbruch & L. Horn. Z. Metallkunde, 
Vol. 36, June 1944, pp. 145-146, 


White High-Manganese Brass 


Condensed from "Metals Technology” 


A 70% Cu 20% Mn 10% Zn alloy was 
studied in detail as it appeared to be the 
strongest of the single phase, white alloys of 
copper. All ingots were hot rolled at 1200 
to 1300 F and then cold rolled to produce 
0.0625 in. thickness with 0-80% cold work. 

When this alloy is made with electrolytic 
manganese, it has a tensile strength of 
58,100 p.s.i., a yield strength of 18,000 
p.s.i. with an elongation of 46.5% anda 
hardness of Rockwell B 44 in the annealed 
condition (0.065 mm. grain size). After an 
80% reduction in thickness by cold rolling, 
the tensile strength increases to 108,000 
p.s.i., and the yield strength to 104,000 psi. 
with an elongation of 2.5% and a hardness 
of Rockwell B 101. The recrystallization of 
the 60% cold reduced material takes place 
between 700 and 800 F. 

If the alloy is made with silico-thermic 
manganese, it is stronger, harder and less 
ductile than when made with electrolytic 
manganese. The impurities present in the 
silico-thermic manganese produce an aging 
effect in the 400 to 600 F range, raise the 
recrystallization temperature and restrict the 
normal grain growth in the 1000 to 120 
F temperature range. The ready to finish 
grain size was consistently 0.010 mm. # 
compared with 0.065 mm. for the electro 
lytic manganese alloy. 2 

Investigations of adjacent compositions 
deviating from the base composition by 5% 
of each of the three components indi 
that the alloy is insensitive to these relatively 
large variations in composition. 

The alloy is slightly stronger and harder 
than straight alpha brass and compares fa 
vorably in mechanical properties with nickel 
silver and other common high copper alloys. 


—R. S. Dean, J. R. Long, T. R. Crahew # 
C. W. Matthews. Metals Technology, ¥ 
12, June 1945, T. P. No. 1836, 12 PP 
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Riddell Enginering Co 


“Team Melting” means 


better Castings for You... 


Flexibility of melting equipment, particularly “Team Melting” 
under close metallurgical control, is our answer to the problem 
of getting maximum metallurgical quality, improved shock 
resistance, high fatigue resistance, and better surface stability. 


We can combine acid and basic practice, melt ingredients 
separately for transfer to one furnace, or for combination in 
the ladle. Our two ton, three-phase furnace can be operated 
as either direct or indirect arc, and can hold metal without 
carbon pick-up. 


Uniformity of structure in irregular sections is controlled through 
chilling and insulating mold surfaces, combined with pressure 
casting and gas evacuation. Specially designed temperature 
controlled ladles are one of many advanced features in this 
unusual plant. 


We maintain a special engineering service to help you with your 
alloy problems. Contact your nearest ACCOLOY engineer. 


ALLOY CASTING CUMPANY 


CHAMPAIGN, ILLINOIS 
ARTHUR L. LaMASTERS, Vice Pres. 


ENGINEERING OFFICES: 


MINNEAPOLIS 
J. H. Mase 
517 N. Third St 
Tel: Atlantic 2644 


MILWAUKEE 

J. E. Silberman n 
868 N. Broadway 
Tel: Broadway 2868 


PITTSBURGH 
A. D. Sutherland 
516 Oliver Bldg 
Tel: Atlantic 9366 


HOUSTON 
andard Brass & Mig. Co 
2018 Franklin St 
Tel: Preston 1123 


ST. LOUIS 
Robert R. Stephens Mach. Co 
3615 Olive Street 
Tel: Newstead 5252 


BIRMINGHAM 


241 Martin Bldg 
Tel: 4-0551 








Extruded Steatite Tubes 


Condensed from the 
“Bulletin of the American Ceramic Society” 


With the use of ceramic materials of high 
dielectric qualities in the field of electronics, 
the question of linear shrinkage during 4r- 
ing has become more important than ever. 
Tolerances required for these materials are 
very close. 

Ic has been found that steatite extrusions, 
bars or tubes shrink in a peculiar way. For 
solid bars, tests indicate that the following 
conclusions may be drawn: (1) The larger 
the diarreter, the smaller the shrinkage of 
diameter; (2) diameter shrinkage is inde- 
pendent of the length; (3) shrinkage of 
length is a function of the diameter; the 
larger the diameter the smaller the shrink- 
age of length; and (4) shrinkage of length 
is a function of length itself; the greater 
the length the greater the shrinkage. 

In the case of extruded tubes, the inside 
diameter sometimes shrinks more than the 
outside diameter, and in some cases this is 
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reversed. Rarely do both diameters shrink 
in the same manner. An analysis of test 
results shows that: (1) Shrinkage of the 
inside diameter decreases when the inside 
diameter increases; (2) tubes with small 
inside diameters show more shrinkage of 
inside than of outside diameters, especially 
when the outside diameter is three times 
the inside diameter or greater; less shrink- 
age of inside than outside diameter may be 
expected when outside diameter is less 
than three times inside diameter; (3) a 
maximum shrinkage of outside diameter 
always occurs at a certain relationship of 
outside to inside diameters; (4) figures of 
maximum outside diameter shrinkage range 
closely between 18.2 and 19.4%, indepen- 
dently of the diameters of the tubes; and 
(5) shrinkages of outside or inside diam- 
eters do not depend upon the length of the 
tube. 





in general, dry-pressed or extruded cera. 
mic material shows a maximum shrinkage 
in the direction of maximum compacting 
pressure. In dry-pressing, maximum com. 
pacting pressure occurs in the same direc. 
tion as applied pressure. In extrusions, it is 
more inclined to be perpendicular to the 
applied pressure. 


—H. H. Hausner & A. F. Naporan, 
Bull. Am. Ceramic Soc., Vol, 2%, 
July 15, 1945, pp. 246-259, 


Plastics for Industrial Tools 


Condensed from “Plastics” 


Wartime industrial tooling has made pos- 
sible several plastics applications that will 
be carried over into future tooling setups, 
Some of the most interesting of these, as 
developed at Douglas Aircraft Co.'s plant at 
El Segundo, Calif., include heavy-duty air. 
craft tools, such as dies and cams, produced 
at a saving of hundreds of man-hours over 
the corresponding tools in steel. 

One of the materials widely used is 
Plastiform, a thermoplastic material that is 
a combination of plastics and ceramic. It 
has good surface hardness, low melting 
point (240 F), and the ability to duplicate 
minute details in patterns. In use it re 
quires only a cheap melting pot, which may 
be an oil bath tank fired with a small gas 
burner. 

It has been used for production of tooling 
contour check tools intended for grinding 
Kirksite drop hammer dies and hydro 
blocks. Such tools are made by spraying 
or brushing a coat of No. 10 motor oil 
over the surface of a plaster pattern or 
master plaster pattern. A clay dam is placed 
around the part, a thin layer of Plastiform 
is brushed over the surface of the pattern, 
a wire handle sealed in place, and after about 
10 min. cooling a plaster or hemp backing 
is applied. The same material is used for 
stretch forming dies, shadowgraph impres- 
sions, keller patterns, and shells for phen- 
olic castings. 

Plastalloy, also a thermoplastic material, 
is used for plastics drop hammer punches in 
an experimental way. They weigh about 
one-tenth as much as lead punches, and save 
many man-hours in preparation. 

A phenolic casting resin, Toolite No. Ill, 
has produced a number of good low-cost 
tools, finding application where steel of 
Kirksite were formerly used. Ease of han- 
dling, due to lighter weight, and ease of 
machining are two of the advantages offered. 
It has been used for hydropress form blocks, 
power brake dies, cams for screw machines, 
drill gates, stretch press dies, and acid tanks. 
Tygon is used as a mold coating, the surface 
after drying being coated with parting wax. 

Toolite castings should be left at room 
temperature for from 8 to 24 hr. depending 
upon the size of the casting. A cure at 150 
F (+ 5 deg.) for 12 to 18 hrs. follows. 

Laminated plastics are also used for 
Phenocast, a phenolic casting resin, has beea 
used for fabrication of trim, drill and 
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Probably no other field uses more plastics 
than electrical manufacturing. The 
of electrical products on the market today 
call for thousands of versatile-propertied plas- 
tic parts. The majority of these parts are 
molded from phenolic compounds because the 
phenolics are the most versatile of all plastics. 


myriad 


Since its inception the plastics industry 
has been prone to stress volume when 
it comes to molded plastics applica- 
tions. At times, applications where 
plastics fit the job better than any 
other material have been passed up 
because the number of parts required 
was so limited. However, there are 
many instances where the inherent 
physical properties of plastics so far 
outweigh higher costs due to small 
volume that the end result warrants 
the use of these materials. Such was 
the case with Budd Induction Heating, 
Inc., who use the heavy molded Durez 
parts illustrated in their induction 
heating machines, and who found that 
the molding of plastics was more prac- 
tical and economical than machining. 


Electrical Resistance Required 


Induction heating machines employ 
high-power, high-frequency currents 
and naturally require a plastic material 
with excellent electrical properties for 
many of their vital parts. In addition, 
they require a material of high impact 
strength. In short—and like so many 
instances in electrical manufacturing 
—they require a material that is ver- 
satile. Therefore, the choice of a Durez 
phenolic compound for this purpose 
was a most logical one. 


Molding Ingenuity 


As molders of the large, heavy plastic 
terminal assembly illustrated, Michigan 
Molded Plastics, Inc., in collaboration 
with engineers of Budd Induction Heat- 
ing, Inc., accomplished a feat which 
typifies the ingenuity of America’s 
custom molders. They took a versatile, 
high-impact Durez phenolic molding 
compound with unusually excellent 
electrical properties and molded a 3- 
piece terminal assembly for an induc- 








tion heating machine which not only 
replaced an original assembly consist- 
ing of five pieces but did it with tre- 
mendous savings in time and costly 
machining. 


Versatile Phenolics 


Too much can’t be said about the 
versatility of phenolic plastics. Such 
properties as dielectric strength, di- 
versity of finishes, excellent mold- 
ability, impact strength and highest 
dimensional stability at temperature ° 
extremes, as well as resistance to 
moisture, heat, mild acids and alkalies, 
are inherent characteristics in all of 
the more than 300 Durez phenolic © 
molding compounds. 


Perhaps you are looking for the plastic 
that fits your job. If so, you should 
make Durez your starting point. The 
services of experienced Durez tech- 
nicians are available at all times for - 
your benefit. Durez Plastics & Chem- 
icals, Inc., 2710 Walck Road, North ‘ 
Tonawanda, New York. 


PHENOLIC 


RESINS 





PLASTICS THAT FIT THE JOB 
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CERRO 


WITH 


LOW 
TEMPERATURE 
MELTING 


CERROMATRIX—250° F. For securing punch and die parts; anchoring 
machine parts; short run forming dies; etc. 


CERROBEND—158° F. As a filler for bending thin-walled tubing— 
melts out in boiling water. Also used for automotive and aircraft assembly 
jigs, forming dies, etc. 

CERROSAFE—165° F.-190° F. Used for proof-casting cavities in molds, 
forging dies; duplicate patterns; etc. 

CERROBASE—255° F. Used in electroforming dies, molds, etc. 
CERROTRU—281° F. Metal molds for wax patterns used to make pre- 
cision castings. 


CERROLOW—117° 
174° F. 


F., CERROLOW—136° F. and CERROLOW— 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works; ANSONIA, CONN., 
Jackson Associates; BOSTON, MASS., Jackson Associates; PHILADELPHIA, PA., 
Castaloy Metal Sales Company; CLEVELAND, OHIO, Die Supply Co.; DETROIT, 
MICH., Castaloy Metal Sales Company; CHICAGO, ILL., Sterling Products Co., Inc.; 
MOLINE, ILL., Sterling Products Co., Inc.; MILWA UKE E, WIS., Williams & Col- 
lins; MINNEAPOLIS, MINN., Northern Machinery & Supply Co.; ST. LOUIS, 
MO., Metal Goods Corporation; KANSAS CITY, MO., Metal Goods Corporation: 
NEW ORLEANS, LA., Metal Goods Corporation; DALLAS, TEX., Metal Goods 
Corporation; HOUSTON, TEX., Metal Goods Corporation; LOS ANGELES, CAL., 
Castaloy Metal Sales Company; TORONTO, CAN., Canada Metal Co., Ltd.; LON- 
DON, ENG., Mining & Chemical Products, Ltd. 


NEW YORK, N. Y. 


MANY USES—BIG SAVINGS 
ALLOYS 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET - - ae 
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The inherent physical properties of 
Amersil (American Silica) products 
make them of great value wherever 
extreme thermal, chemical and elec- 
trical conditions are encountered. 


some of the many uses for Amersil 
and illustrates a few of the many 
articles now in use in laboratories, 
chemical, metallurgical and indus- 
trial plants, Write today for a copy 
for your files. 





new AMERSIL booklet outlines 















AMERSIL COMPANY Ine. 


CHESTNUT AVENUE 
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They are made trom master 
plaster patterns or toolmaster plaster pat. 


sembly jigs. 


terns. Several coats of Tygon lacquer are 
applied, and, after drying, the Phenocast js 
A viscous mastic, using resin and 
comes first, followed by 
impregnated with 


placed. 
ground 
glass cloth 
Phenocast. 

The tool is cured for about 6 hr. at 200 
F. After completion the forms give long 


asbestos, 
laminates 


life, some router jigs having as many as 
1500 parts made from them, still — 

—W. H. Plumer & R. L. Dudley. Plastics, yo 
June 1945, pp. 42, a 


Styraloy—A New Thermoplastic 


Condensed from “Plastics” 


Styraloy is the name used for a whole 
series of thermoplastic resins covering the 
range between the elastomers and the rigid 
plastics. They are produced by Dow Chemi- 
cal Co., and are chemically modifications of 
polystyrene. 

Developed for a one-piece cable sheathing 
to meet military specifications, they offer 
low temperature flexibility, high tempera- 
ture flow resistance, electrical properties 
approaching those of polystyrene, unex- 
celled corona resistance at elevated tempera- 
tures, and the versatility of fabrication char- 
acteristic of the thermoplastics. 

The series starts with Styraloy 22, de- 
veloped as cable sheathing for high fre- 
quency work under wide extremes of tem- 
perature, and extends from these rubbery 
materials to dimensionally stable plastics 
The powder is gray to blue-gray in color, 
and molded parts are dark blue, with a 
limited range of opaque colors being de- 
veloped. 

While the Styraloy 22 shows an A.S.T.M. 
heat distortion point of 65 to 80 C (140 
to 175 F), wire coated with the material 
does not cut through at temperatures below 
85 C. Strips of the material under light 
tensile load show no appreciable change at 
225 F. 

It is practically unaffected by hydrochloric 
acid at any concentration, by sulphuric acid 
to 90%, or by nitric acid to 50%. It is 
not affected by alcohols and some vegetable 
oils, but is not recommended for service 
with hot oils, aromatic gasolines, strong 
solvents such as acetone, ethyl acetate, car- 
bon tetrachloride, toluene, or ethylene di- 
chloride. It burns slowly. Moisture ab- 
sorption after 24 hr. immersion is 0.2 to 
0.5% 

The material is extruded at temperatures 
of 350 to 375 F; injection molded at 420 
to 480 F, with pressures of 5000 to 10,000 
p.s.i.; and compression molded at 250 to 
300 F, with pressures of 500 to 1000 psi. 
Tensile break is 1000 p.s.i., with an elon- 
gation of 200% at break. It maintains 
complete flexibility down to -70 F. 

In molded form, the new plastic has been 
used to make pipe fittings, bushings, timing 
cams, and antenna insulators. It has been 
prepared in sheets from 1/32 to 1 in. thick 
It can also be hot-formed from previously 
prepared forms, or blown or pressed into 
molds. It is readily embossed or stamped 
Tubing, channels, angles, stripping conduit 
pipe, and rod can be extruded. 

In assembly it is readily cemented to itself 
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PLASTICS and the fountain pen have literally grown up together — 
today they represent a time-proved partnership between good prod- 
uct and good material. Consider what Celanese Plastics, for example, 
contribute to the modern pen. It’s a good basic illustration of the 
broad functional end design possibilities of Celanese plastics for all 
kinds of product applications. 


Is COLOR IMPORTANT? Celanese Plastics are unexcelled for limit- 
less colorability . . . light shades, pastels, midnight darks, clear trans- 
parents, also beautiful configurations and mottles. Color goes clear 
through — combined with surface smoothness that improves with use. 


FABRICATING VERSATILITY? You command a complete choice of 
economical modern methods, including rapid injection and extrusion 
molding; drawing and forming from sheets; machining from rods and 
tubes. Ideal for molding over metal because of proper ratios of expan- 
sion and contraction; especially adaptable for metal inserts. 


STRENGTH AND DURABILITY? Celanese Plastics, be- 
ing cellulosics, are outstanding for toughness. Also, 
have good water resistance, form retention, surface 
hardness and good electrical properties. 


PERSONAL APPEAL? You instinctively like to 
touch things made of Celanese Plastics—they 
feel smooth, inviting — and never too hot 
nor too cold. This is one of the reasons 
Celanese Plastics are used in so many 
personal-contact articles . . . spectacle 
frames, bathroom accessories, han- 
dles, steering wheels, hardware — 
and, of course, pens and pencils. 





IN SHORT, Celanese Plastics are No. 1 materials for crea- 
live design and sound craftsmanship. When planning for 
plastics, consult the Celanese technical staff, whose up-to- 
date experience in both civilian and war applications is at 
your service. Celanese Plastics Corporation, a division of 
Celanese Corporation of America, 180 Madison Avenue, 
New York 16, New York. *Reg. U.S. Pat. Om. 
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-For a wealth of up-to-date working 
aids in nonferrous metallurgy 


New, revised edition 
packed with the essential 
processes, apparatus, methods, facts 


Here it is, the basic handbook for nonferrous metal- 
lurgists, now out in a fully revised new edition, 
janimed with the latest developments, methods, per- 
formance data—thousands of facts on apparatus, 
materials—hundreds of tables, charts, flow sheets, 
diagrams—every practical working fact on the oper- 
ations, apparatus and methods common to all 
branches of nonferrous metallurgy. 


HANDBOOK OF 
‘ NONFERROUS METALLURGY 


Principles and Processes 


DONALD M. LIDDELL, Editor-in-Chief 
Metallurgical Engineer; Lieutenant-Colonel, 
Air Reserve (Inactive) 


Prepared by a staff of 18 specialists 


This book isthe 'first-of a- two-volume hand- 
book giving a wealth of detailed, authori- 
tative principles, methods and data for the 
.» practicing metallurgist. It gives you firsthand, 
from experts who have specialized for years 
in their flelds, up-to-date treatment of all 
common processes, data on metallurgical 
fuels, power plants and accessories, electric 

' furnaces, fundamentals on pyrometry and 
other special techniques. 





656 pages, 


ferrous 


approval. 


18 experts give you special guidance, facts, on: 


Drying Flotation Metallurg. Fuels 
Crushing & Dewatering Power Plants & 
soringing Filtration uote a 
Soreening Pyrometry ‘Metallurgical 
Classifica - Roasting & Construction 
tlon Sintering pjant Layout ae 
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Just published! 


5% x 8%, 


200 tables, 


McGRAW-HILL BOOK CO 
330 W. 42nd St., New York 18. 


Principles 


308 figures, 


Send me Liddell’s Handbook of Non- 
Metallurgy, 
Processes, for 10 days examination on 
In 10 days I will send $6.50, 
plus few cents postage, or return book 
postpaid. (Postage paid on cash orders. ) 


and 


Se ee ean a OTe eT eae ee 


SEE EE es eee MA 10-45 
(Books sent on approval in U. S. only.) 


$6.50 


or to similar plastics, or to steel, brass, alu- 
minum, silver, or magnesium. It is readily 
machined at high speeds. 

Its ability to be bonded to metal is ex. 
pected to lead to wide use in the automobile 
industry. It has already found application 
as insulated handles for linemen’s tools. 


—Plastics, Vol. 3, Aug. 1945, pp. 32-35, 


Elastic Properties of Plastics 


Condensed from “Transactions” of The 
American Society of Mechanical Engineer; 


The average plastic material, unlike most 
metals, does not have a sharp break in its 
stress-strain curve to denote the yield 
strength or the elastic limit. Values re. 
ported for yield strength and elastic limit 
vary considerably, and the stress-strain 
characteristics are in reality a function of the 
rate of applying stress. 

Organic plastics possess a two-phase 
characteristic—elastic portion, which per- 
mits instantaneous deformation under load 
and instant recovery, and plastic portion, 
which permits creep. 

Testing methods should be employed 
that permit observation of fixed loads and 
instantaneous deformation of the plastics. 
Such a technique is possible by the use of 
a simple cantilever beam, applying the load 
to that portion where stress concentration 
is Minimum. This permits observation of 
small deformations with an accuracy of 
+ 0.001 in. 

Tests were run on molded phenolic 
materials, cellulose-acetate sheet, laminated 
phenolics, phenolic molding compound, and 
polymethyl methacrylate sheet. Tempera- 
tures varied from 75 to 80 F, and the 
materials were tested immediately upon 
removal from a 48-hr. conditioning at 
50% relative humidity. 

Pronounced creep characteristics of or- 
ganic plastics for short applications of stress 
were revealed by the tests. Difficulty also 
was found in obtaining accurate data on 
initial elastic deformation and recovery, as 
the elastic limit is approached and passed, 
because of the sharp slope of the curves. 
The theory holds, however, that elastic 
limit is reached when elastic deformation 
exceeds the initial elastic recovery. 

Values of elastic limit for the plastics 
tested are shown in the following table: 
































Appar. | Long- Tang. ne 
Material elast. | time | prop. | 9 91g 
limit, | tensile | limit. 
; - offset, 
p-s.i. str. p.s.i. pal. 
Molded phe- 
nolic, rag- 2400 to 
filled 2600 3000 —_— wa 
Laminated 
phenolic, 
cloth 1400 - 2200 3000 
Cellulose- 
acetate 
sheet 400 -——— 2900 | 3200 
Polymethyl 
methacry- 
late . 600 — 3300 | 3600 
Molded 
phenolic, 
wood flour- 2000 to 
filled 1900 2500 — —_ 














Trans., A.S.M.E., Vol. 67, 


—John Delmonte. . 
Aug. 1945, pp- 477-481. 
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What Cement to use for different corrosives 
When to Use Impervious Membranes, and how 
What membrane to use 


Type of shell best suited for different mem- 
branes 


How to build an acid-and-alkali proof floor 


How to Repair Corrosion-Resistant Masonry 


OCTOBER, 1945 
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Luminous Paint 


Condensed from “Industrial Finishing” 


Luminous paint, such as that made from 
calcium sulphide luminous pigment, being 
of a sulphide nature, reacts chemically when 
in contact with lead and paints that contain 
lead, hence care must be used in its use, 
avoiding contacts with lead. The composi- 

“tion of the vehicles must be considered, as 
* they must not contain driers, such as lead, 
manganese or cobalt. 

Thus, ordinary varnishes are unsuitable 

'. as a mixing medium or as protective coating 
over the paint. Varnishes containing certain 
oils cause a jellying, among the most ob- 
jectionable being linseed oil, which is un- 
safe to use when stability of the luminous 
paint is considered. This setting up may 
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not be apparent upon formulation but mani- 
fests itself after the product has stood in 
cans for some time. 

A settling of luminous pigment occurs 
upon standing, with but little suspension. 
The vehicle separates and remains on top, 
thus requiring a thorough stirring or agi- 
tation. The paint should be kept stirred 
throughout painting. The luminous mate- 
rial must not be mixed with ordinary paint, 
but must be used as it comes from the can. 
New brushes must be used, old brushes 
having traces of lead. 

When application is made over old mixed 
paint, a base coat of white pigment paint, 
free of lead, must be used, the white pro- 


moting light radiation. Luminous paint can 
be applied by brushing, dipping, spraying 
or the silk-screen process. The varnish-type 
luminous paint needs more time for drying 
than usual, but this has been remedied by 
improvements in the process of manufactur- 
ing the vehicle. Artificial heat has some- 
times been used in drying. 

Spirit varnish or lacquer-type vehicle lu- 
minous paint is available for those who 
must have maximum drying speed. The 
lacquer must be specially prepared, other- 
wise jellying occurs when the pigment is 
mixed with it. Ordinary lacquers can be 
used as a vehicle if the mixture is applied 
by spraying immediately after formulation 
and before sufficient time has elapsed to 
permit jellying. 

The undercoat should be pigmented with 
titanium and contain no metallic dryers. On 
paper or cloth blown castor oil or soya 
oil will increase pliability. Any colors added 
will decrease luminousity and may reac 
chemically in the can or film. Pastel colors 
should be used, as deep colors cut down 
the radiated light markedly. 

Luminous surfaces retain activity for 
years indoors, but exposed to salt water, etc., 
two years only can be expected. The more 
protection the luminous pigments are given 
by the vehicle, the longer the light radia- 
tion. Calcium sulphide luminous pigment 
apparently has the longest life. 


A. H. Jackson. Ind. Finishing, Vol. 21, 
June 1945, pp. 52, 54 


Carbide Die Applications 
Condensed from "Wire and Wire Products” 


After nearly a year of experimenting with 
various grades of carbide, a die was de- 
veloped by the Firthaloy Division of the 
Firth-Sterling Steel Co. that was tough 
enough for wire drawing application in the 
nail industry. Steel dies, previously used, 
were costing too much, contributing to 
losses in nail-mill operation. 

Subsequently, development work began 
on heading hammers and cutters. Hammers 
now operate as long as 500 hours on cup 
head operation and 300 hours on checker 
head before being removed for redressing. 

Machinery has been developed that can 
be installed in a plant to enable the user 
to carry quantities of dies for each type 
machine, and finish or recut the dies to any 
size desired. This enables the nail mill to 
operate a number of machines on one type 
nail and then change to another nail! without 
carrying a high inventory of finished dies. 

The Firthaloy carbide nail gripper die 
may be successfully used for common nails, 
box nails, cup-head, tacks, and a number 
of other thick-headed nails. The application 
of the newly developed dies in nail mills 
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Finer Products—durable plastic products that are efficient, long 
lived and better appearing—these are the direct results of Styron 
111C. Here is important news to every user of plastics. For this 
new member of a new polystyrene series produces improved finished 
products. Now beautiful surfaces ure obtained—free from flow 
marks. High clarity and gloss are assured. And, of course, you still 
have all the familiar Styron advantages: sparkling colors, acid 
resistance, low moisture and outstanding dielectric 
qualities. 


absorption, 


Faster Production— another advantage of Styron 411C. In actual 
use. this new Dow plastic speeds handling and improves molding. 
Reduced rejects and simple finishing operations produce greater 
yield per pound—greater economy for you. 

Low Cost—a Styron advantage that continues unchanged—for 
Styron 411C is offered at the same low price. Write to the Plastics 
Sales Division or any sales office for complete details. 


PRESENT AND POTENTIAL USES: Lighting fixtures; insulators; battery cases; 
hydrometers; funnels; closures, food handling equipment; pharmaceutical, 
cosmetic and jewelry containers; costume jewelry; novelties; refrigeration 
parts; pens; pencils; liquor dispensers; escutcheons; chemical apparatus; 
lenses; decorative objects, trim. 


PROPERTIES AND ADVANTAGES: Clear, translucent or opaque; broad color 
Tange; excellent high frequency electrical insulator; can “‘pipe’’ light 
through rod at angles, and around corners; resistant to acids and many 
alkalies; low water absorption; light weight; stable at low temperatures. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York © Boston © Philadelphia * Woshington * Cleveland « Detroit « Chicago ¢ St. Lovis 
Houston « Son Francisco « Los Angeles * Seattle 
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Success in plastics is not a one-man nor 
even a one-industry job. It calls for the 
cooperation and combined skill of manu- 
facturer or designer plus fabricator plus 
raw materials producer, Working together, 
this team saves time and money and 
puts plastics to work successfully. Call 
us—we'll do our part. 





PLASTICS 


STYRON ¢ STYRALOY « ETHOCEL 
ETHOCEL SHEETING « SARAN « SARAN FILM 
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Where the job calls for day-after-day, year-after-year service at high 
temperatures, count on castings of Absco-Meehanite to meet the test of 
severe and long-continuing use. They are made to specifications that 
assure resistance to growth, warpage and scaling under heat. 

Primarily because of its heat-resistance, Absco-Meehanite was used 
in the 41-ft. 65-ton reactor plate assembly shown here, and made up of 
90 separate castings each fitting into its proper place. Strength and 
machinability were important contributing factors in determining its 
acceptance for a special service, the nature of which must remain a 
military secret. 

There are four main classifications and twenty-one different types of 
Meehanite. In all likelihood, you will find among them a metal with 
just the right combination of controlled physical properties demanded 
by your work. Let Absco-Meehanite engineers help you in your casting 
selection. 


ABSCO-MEEHANITE PROPERTIES 


1. Strength (Shear, 5. Heat Resistance 
Compressive, Tensile 6. Toughness 


and Transverse) 7. Rigidity 
2. Impact Resistance 8. Machinability 
3. Corrosion Resistance 9. Pressure Tightness 


4, Wear Resistance 10. Vibration Absorption 


Meehanite castings permit close control of physical properties. Write for 
Bulletin 21 “‘Meehanite for Heat-Resisting Castings.” 


BRAKE SHOE AND 
CASTINGS DIVISION 
220 Peat Hatten Teeter 
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designed for steel dies and tools necessarily 
involved changing the holders for satis. 
factory operation and in some cases the 
desired changes cannot be made. 

Counter-bores for forming the head on 
the face of the carbide die are impractica} 
because of flaking of the face of the die in 
the early stages of production. 

Carbide heading dies are most successfully 
used on products having relatively thick 
heads. Best results are also obtained when. 
ever the length of the carbide nib is greater 
than the length of the product as the prod- 
uct is then confined entirely within the nib, 
For long bolts, hardened steel bushings be. 
neath the nib are used to provide resistance, 

Other tooling, including cut-off knives 
and quills with carbide inserts, have been 
also developed. Firthaloy punches for round 
head machine screws have been in use a 
number of years and have outstanding pro- 
duction records. 


—A. R. Zapp. Wire & Wire Products, Vol. 2, 


Jan. 1945, pp. 35, 38-41, 81.83, 


Sintered Iron Bearing Liners 


Condensed from “The Engineers’ Digest” 


Sintered iron is a favorite metal for 
bearing liners mainly because of its porosity, 
which retains oil in its many pores by 
eapillary force. Rising temperatures cause 
the metal to sweat, thereby maintaining a 
continuously lubricated surface for con- 
siderable time. They are preferably used 
where a regular external supply of lubricant 
is difficult to maintain. 

Theoretically at least, such porous sur- 
faces do not make an ideal bearing, since 
the ideal surface is perfectly smooth so that 
molecular chains are able to find that 
anchorage normally required for an un- 
broken oil film. Actually, such sintered 
and porous bearings have their limitations. 
Tests show that successful application lies 
within the range of slow speeds with an 
upper limit of 5 m. per sec. (19.7 ft. per 
sec.) at most. 

If higher speeds are employed, the 
running qualities of the sintered bearing 
material will approximate that of an or- 
dinary bearing of rather mediocre quality. 
And even this result will be obtained only 
if a continuous supply of lubricant is en- 
sured, as in any ordinary bearing. The 
molecular layer of lubricant is sensitive to 
increases in the temperature and increases 
in the peripheral speed of the journal. 

The above-mentioned speed limit of 5m 
per sec. was arrived at through tests with 
sintered Hametag iron powder, the liners 
having been supplied by various expert 
manufacturers. Tests show that within the 
speed range indicated even high quality 
bearing metals may be replaced with 
sintered iron. 

Numerous investigations show the funda- 
mental fact that the main qualities are 
determined by the degree of porosity and 
the fineness of granulation. The porosity 
must not exceed a certain degree, or, vice 
versa, the density must not fall below 4 
certain limiting value. 

Neither an excessively high density 
chosen for the sake of mechanical strength 


MATERIALS & METHODS) 


Formerly METALS AND 








XUM 





a ee 


~ ow. oo © 


th 


of 


OC’ 








f 
/ 


/“veciston 


ISTORICAL.LY the Lost Wax Process is one of the 
oldest of human arts. But from an engincering 
point of view, it has only become an important 
factor in production within the past three years. Pre- 
cision casting, as measured in tolerances of + .oug. has 





been possible only since that time, and has already 
developed into a new and important method for pro- 
| ducing small and intricate parts. 


The die molds to produce casting patterns are made 
directly from the print. No models or samples are nec- 
essary. Highly skilled tool makers are essential for this 
work, as absolute accuracy is required in the die in 
order to save all the permitted tolerance for casting 
variations. The use of steel for the die molds means 
that its life is indefinite. Molds are now in work in the 
J. R. Wood Products plant which have produced over 
100,000 patterns without requiring replacement. 


Into these steel die molds a special blend of wax is 
injected under high pressure. Considerable research 
was necessary to perfect the combination of waxes 
which would give the qualities necessary for a perfect 
pattern. These patterns must be able to resist changes 
in temperature and the handling necessary in working 
them, and still burn out completely in the final mold. 


The mold into which the metal is finally poured is 
made of a ceramic material containing a large percent- 
age of very fine silica. The extremely fine mesh which 
is used in screening this material is responsible for the 
smooth finish obtainable on the casting. The wax pat- 
terns are set up in this material, which hardens around 
them. The mold is then baked to remove the wax and 
leaves a cavity. This cavity is the exact size and shape 
of the final casting. 


J. R. WOOD 
70 WASHINGTON 
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CENTRIFUGALLY CAST FROM WAX PATTERNS— 
NON-FERROUS PARTS NOT OVER 3 INCHES LONG 


MELTING THE METAL 

Great care -is given to the accurate preparation of 
metal. Under the supervision of a foundry superin- 
tendent with over twenty-five years’ experience, each 
alloy is carefully compounded from virgin ingots. Gas 
furnaces, electric arc furnaces and high trequency in- 
duction furnaces are all available, sv that each alloy 
can be given its most suitable melting technique. Auto- 
matic pyrometric controls insure that all metals are 
poured at the optimum temperature to secure the 
highest physical properties. 


CASTING PROCEDURE 

Casting molds are mounted radially on a revolving 
table capable of speed up to goo RPM. The molten 
metal is poured into a distributor in the center of this 
table and forced into the cavities in the molds by cen- 
trifugal force. Because of the high pressures developed 
by this process, the metal is uniformly compact and 
free trom blow holes. Cooling rates are determined by 
adjustment in temperature of the casting mold. 


Final results are so accurate and reliable that many 
thousands of these castings were used in the most 
delicate Army and Navy radar, fire control and range 
finding instruments. In recognition of this achieve- 
ment this company was awarded the Army and Navy E 
Production Award. 


DESIGN SERVICE 

Since one of the chief savings made possible is the 
elimination of assembly operations, redesigning of 
parts is often necessary to make the best use of preci- 
sion casting. As many as twelve different separate 
pieces have been cast in one integral unit and eleven 
assembly operations consequently eliminated. 

The services of our experienced engineers are avail- 
able without obligation to assist you in such redesign- 
ing problems. 


CORPORATION 
BROOKLYN 1, N. Y. 
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ESTINED to help keep American 
Airmen aloft and fighting. . . the 
bronze parts you see above must pass the 
height of painstaking inspection. They 
must be precise. . . flawless .. . strong! 


These and thousands of other parts, 
large and small, are proving the 
wisdom of specifying ““Shenango-Penn”, 
where tubular parts are cast centri- 
fugally and are precisely finished on 
modern machine tools. 

Shenango-Penn’s centrifugal process 
gives castings a head start—greater den- 
sity, more uniform grain structure, higher 
tensile strength, less porosity, no blow- 
holes. No wonder they pass inspection 
with a very minimum of rejection and are 
better able to cope with shock, stress, 
wear and every kind of punishment. 
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Bulletin 143 will give you complete 
data including alloy specifications, 
physical and chemical properties, 
and reasons why Shenango-Penn 
castings conserve metal and machin- 
ing time. Write to Shenango-Penn 
Mold Company, !955 West Third 
Street, Dover, Ohio. 
















Data Bulletin 143 is yours 
free for the asking. 





nor an excessively fine granulation offer 
any advantages, but there exists a combina. 
tion of values that ensures optimum bear. 
ing characteristics from the aspects of high 
carrying capacity under regular operating 
conditions and safety of operation under 
emergency conditions, such as insufficient 
lubrication. 


E. Heiderbroek. VDI Zeitschrift, Vol. 88, 194 
pp. 205-207; as abstracted in Engineers’ Digex 
(Am.), Vol. 2, July 1945, pp. 321-322, 


Speculum—Tomorrow’s Decorative 
Metal 


Condensed from “Tin” 


A new plating alloy that may well prove 
to be the most important development in 
the tin industry in the last few years was 
recently announced by the Tin Research 
Institute. Given the name Speculum, it 
may become a rival of silver, nickel and 
chromium plating in the field of moder 
decorative art. 

The name is not new, being used to 
describe the alloy from which the earliest 
known mirrors were cast from tin-rich 
bronze. Its brilliant lustre enabled the 
first reflector telescopes to be constructed, 
and it is still used today for a variety of 
optical instruments. Previously it has been 
too brittle for commercial use, but the new 
process, whereby speculum can be electro- 
plated, enables it to enter a new and wider 
commercial field. 

In its new form it contains 45% Sn and 
55% Cu. It gives a highly decorative and 
protective finish to steel and other metals; 
it is not easily scratched, and the cost of 
plating and finishing is no more than that 
of treating other metals less efficient. 

Tests with other metals in actual service 
conditions showed after 30 days exposure no 
less brillance or reflectivity, while silver 
fell off more than 50% in the living room 
and 80% in the kitchen. Even under the 
worst conditions of test speculum needed no 
cleaning at the end of a month. 

When it is necessary to clean, it needs 
no metal polish, but merely washing with 
water and rubbing with a soft cloth when 
dry. It is not affected by sulphur from 
eggs; from fruit juices such as lemon and 
tomato. In hardness it is midway between 
chromium and nickel. 

It is extremely ductile, and will stand 
a reasonable amount of deformation with- 
out flaking or spalling. It may be plated 
directly on steel, iron, tinplate, nickel 
silver, copper, brass, bronze silver, nickel 
and pewter, etc. It is non-porous, and much 
protection is given by a thin coating. 

Cheap tableware of this type can now bk 
given the brilliant finish and attractiveness 
of silver. It has already been used in plat 
ing electric lamps and fittings, cigarette 
cases and lighters, ash trays, brass orn 
ments, dressing table fittings, tableware 
and fittings for bathrooms. In color it % 
similar to polished silver, being less blue 
than chromium and less yellow than nickel 
It has a warmth that is pleasing. 

The metal is protected by British patents, 
and has already been developed commet 
cially. 

Tin, May 1945, pp- 12 
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Where does POWDER METALLURGY 


fit into your production picture ? 




















Practical, down-to-earth in- 


formation for designers, 
engineers, production men. 
\ Covers metal powder meth- 
ods, design factors and 
recommendations, physical 
Wo properties, application data. 
Special section on self-lubri- 
cating bearings. This is not a 
sales catalog. 


Based on Moraine Prod- 
ucts’ research and experi- 
ence in powder metal- 
lurgy since 1921. 


Detailed table of contents 
for easy reference. 


eS oe me ee ee ee 
a) 





(Attach coupon to company letterhead) MA-10 


MORAINE PRODUCTS DIVISION 
GENERAL MOTORS CORPORATION 
DAYTON, OHIO 


Please send a free copy of your 56-page 


illustrated manual on powder metallurgy to: 
Name 
Title 


DIVISION OF 


Street niniivenniealiesiandiiaidmantiils ™ 











Grain Refinement of Magnesium 


Condensed trom "Metals Technology” 


In contrast to aluminum, magnesium 
alloys benefit by being heated to tempera- 
tures considerably above their melting point. 
Typical practice with alloys containing 
al minum is the refining of the molten 
metal by fluxing at about 1350 F, and after 
a suitable coating of flux, the temperature 
is raised to between 1600 and 1700 F., 
Quick cooling to the casting temperature 
results in superheating and a fine-grained 
cast metal structure. ; 

Considerable proportions of wrought and 
machine scrap, and also continued remelt- 
ing, result in a finer grain structure than 
from virgin metal. 
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Grain refinement by superheating is prob- 
ably due to nucleation-—kindred and foreign 
nuclei is called “inoculation,” and the “in- 
oculants” act as centers of crystallization. 
Results of experiments made to determine 
the effect of carbon inoculations on magne- 
sium alloys, including the Elektron AS and 
A8 type alloys and the A.S.T.M. alloys 2, 
4, and 17 as made from electrolytic magne- 
sium, showed that grain-size control could 
be obtained at considerably lower tempera- 
tures than required for superheating practice. 

Grain sizes of non-superheated metal of 
the alloys investigated increase in coarse- 
ness with increase in temperature from 1202 





to 1472 F, but show progressively increasing 
grain-refinement effects typical of superheat. 
ing from 1472 to 1652 F. 

Test castings from superheated melts at 
temperatures between 1652 and 1202 F. on 
the cooling cycle indicate a gradual but 
limited loss of grain refinement. However, 
grain-refinement effect increased with in. 
creasing aluminum content, or total alumj- 
num and zinc content; the least effect was 
obtained with Elektron A5 type alloy and 
the maximum with A.S.T.M.-4 alloy. 

The mechanical properties of sand-cast 
magnesium alloys containing aluminum, 
treated by carbon and not superheated in 
the as-cast, solution-treated, and aged con- 
ditions, were as satisfactory and more con 
sistent than corresponding alloys that had 
been given the regular superheating treat. 
ment. y 

Remelting the alloys after superheating 
resulted in the loss of grain refinement, and 
resuperheating or carbon inoculation was 
necessary for complete recovery. 

Ingots and scrap of carbon-treated melts 
retain the fine-grained characteristics when 
remelted better than the superheated ingots 
or scrap. 


—C. H. Mahoney, A. L. Tarr & P. E. LeGrand, 
Metals Technology, Vol. 12. June 19%, 
Tech. Pub. No. 1892, 20 pp. 


Molding Sand at Elevated 
Temperatures 


Condensed from “American Foundryman’ 

Five crude sands are studied in an 
attempt to correlate their properties as de- 
termined by laboratory tests at room 
temperature and elevated temperatures with 
the performance of these sands in the foun- 
dry. The sands incl:ded one from the 
Ottawa district of Illinois and four from 
Missouri. The castings included railroad, 
ordnance, and maritime castings, mostly 
over 15,000 Ib., in both carbon and alloy 
steels. 

The sands were tested before and after 
additions of bentonite, cereal binders, 
glutin and silica flour. Curves show the 
expansion and contraction characteristics, 
and photographs show the condition of 
the specimens after the furnace was 0 
The conclusions of the authors are briefly 
as follows: 

1. The best shock resistance and the 
cleanest castings were produced by sand 
mixtures having high expansion and low 
contraction when tested at 2500 F. 

2. The use of bentonite reduced or elimi 
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TOP-CHARGE—SIZE “PT” 
3-TONS PER HOUR 


3-Way Gain with Lectromelt Top-Charge Furnaces 











Ye Definitely—the Lectromelt Top-Charge Furnace increases production per hour 
and per man by reducing the dead-time of charging. Just as surely, quality of 
; HIGHE DUCT product is improved, as compared with other methods, because of the absolute 
: control of the heat that is possible from the minute the drop-bottom bucket is 
; OWE loaded for charging until the furnace is tilted for the pour. 
" 
ne And there is a definite saving in electrodes. The Moore patented counterbal- 


anced electrode arm winch control system reduces electrode consumption through 


= 
oo 
4 
——d 
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LA avoidance of nipple and electrode breakage. Accurate records under plant condi- 





tions have established this fact; also, that current and refractory costs are sharply 


reduced. 


Lectromelt Top-Charge Furnaces are doing a great job in the war effort. They 





ed will do an equally great job in times of Peace. Capacities, 100 tons. to 250 lbs. 

7 Write for Catalog. 
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‘ PITTSBURGH LECTROMELT FURNACE CORP. 
PITTSBURGH 30, PENNA. 
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HAUSFELD 
meine FURNACES 


* 
BUILT FOR SERVICE 
* 


FURNACES FOR 
BRASS e ALUMINUM e MAGNESIUM 
AND ALL OTHER 
NON-FERROUS ALLOYS 


The Campbell -Hausfeld Co. 


200-220 MOORE ST. HARRISON, OHIO 


nated contraction, shelling, spalling and 
cracking in the sand mixtures. 

3. The amount of bentonite required t 
produce comparable results varies with the 
kind of sand used. 

4. Mixtures producing the best elevated 
temperature results had relatively loy 
flowability. 

5. Room temperature tests control the 
properties of sand, which are important up 
till the time of pouring, while elevated tem. 
peratures tests indicate the probable be. 
havior of the sand during and after pouring 

6. The use of a mixture with the binders 
adjusted to suit the sand produces the best 
results. 


—L, A. Kleber & H. W. Meyer. Am. Foundryman, 
Vol. 7, July 1945, pp. 26.33 


Cast Iron in the Chill Mold 


Condensed from “Chemisches Zentralblar 


Among the advantazes of chill mold 
casting over sand mold casting is that 
there is no need of preparing sand for 
molding. Increased production and uniform 
castings are also obtained 

The best material for chill molds contains 
3.6 total C, 1.3 Si, 1.0 Mn and 0.3°HP. The 
protective coat of paint is made of an 
aqueous waterglass solution with clay and 
graphite addition. 

Particularly suited for chill mold casting 
is an iron with 3.3 total C, 2.5 Si, 0.5 Ma, 
0.5 P and 0.1% S. This casting solidifies 
for thin wall thickness with mixed struc. 
tural texture and for large wall thickness 
with cementite on the outer crust and with 
pearlite in the interior so that an annealing 
of 2 hr. to 909 C (1650 F) in the anneal- 
ing furnace is required with cooling to 300 
C (570 F) in the furnace. Hardness is then 
150 to 180 Brinell, tensile strength 22 w 
26 kg. per sa. mm. (31,000-37,000 p.s.i 

Wear resistance can be increased by 
hardening in oil to 50 to 54 Rockwell C. 
The martensitic structure produced thereby 
can be transformed into a martensitic-sorbi- 
tic one by tempering. 

C. Englisch esserei, Vol. 30, Aug. 143 


Mechanizing the Jobbing Foundry 


Condensed from “The Foundry” 


The jobbing foundry should be flexible, 
to produce iron, aluminum, and brass of 
bronze on the same unit, and to vary the 
daily tonnage of any of these metals. Daily 
requirements would be 3 to 4 tons bronze 
castings, 14 to 1 ton aluminum, and 12 w 
15 tons high-test gray iron. 

Mechanical equipment includes a 30-0 
double, 10 lines of double 6-in., and 4 lines 
of 24-in. roller conveyors; 6-ft. straddle 
boards; right-angle roller transfers; roller- 
top turntable transfer car; a monorail system 
equipped with a pouring device for 250- 
lb. ladles; shakeout with dust-collectot 
hood; portable sorting table; wheel trucks; 
belt conveyor for sand; bucket-type elevator 
for delivering sand to a barrel-type revolv- 
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HAT'S the cure for an ailing hearth? 
What relief can you get, for example, 
if you're troubled with excessive fettling? 
Or if you have frequent headaches from 


other refractory ills? 


Here’s the answer: For hearth trouble, 
actual or threatened, consult a reliable 


hearth specialist. 


A hearth specialist you can rely on is 
the Basic Engineer. Always at your call, 
he diagnoses the case of an ailing hearth 
and generally has an effective remedy 
at hand. 

Thus, to correct excessive fettling in a 
basic electric steel furnace, for instance, 
he often suggests Syndolag. Users of this 


BASIC REFRACTORIES, INCORPORATED 


Syndolag, like Magnefer, is a quality dolomite refractory, closely controlled as to 
physical, chemical and mineralogical properties. For electric furnace hearth main- 
tenance, many operators prefer Syndolag because of its smaller rice-size grains. 


HEARTH SPECIALISTS DIAGNOSIS BRINGS RELIEF 





rice-size clinkered dolomite find that its 
small, sharp-angular grains enable 
Syndolag to stick to steep banks, con- 
solidate quickly in residual furnace heat, 
set into a dense, durable patch, and so 


reduce fettling to a desirable minimum. 


The Basic Engineer is a practical steel 
man himself, qualified by experience and 
training to give you helpful advice on 
almost any problem of refractory main- 
tenance, repair or construction in the 
basic electric or basic open hearth fur- 
nace. Don’t hesitate to call him in to 
diagnose any case of hearth trouble that 
may arise in your plant. His prescrip- 
tion may save you time and expense. 


e645 HANNA 


BUILDING 


Cleveland 15, Ohto 
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A battery of Fisher Electric 
Tilting Nose Pour Furnaces in a 
modern foundry in California. 
As a wartime emergency meas- 
ure these furnaces were designed 
to be fired with either gas or oil 
with quick change-over. 


Capacities shown are 1200 
pounds of brass, or 400 pounds 
of aluminum. 
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Correct furnace atmosphere is all important for best 
melting conditions with fuel economy at its highest 
and melting speed at its best for all purpose economy. 
Wartime light metal melting experience has established 
that the best conditions for pot life and efficiency of 
heating are reached when a “neutral” furnace atmos- 
phere can be maintained with maximum CO, and only 
a trace of CO and free oxygen present. A prime requi- 
site in obtaining this ideal condition is the use of multi- 
ple burners with a proportional mixer or equal for 
maintaining the proper gas and air mixture, and an 
air-oil ratio controlling device if oil is used. 


These and other principles, although not commonly 
taken into full consideration, are a basic part of the 
design of Fisher Furnaces and are features which will 
be sought, after the day returns when low operating 
costs will be of first importance again. Fisher’s Non- 
Ferrous Metal Melting experience also offers you (1) 
the benefit of many years of experience in foundry 
equipment coordination and (2) a wide selection of 
melting furnaces including electric and hydraulic tilting, 
hand tilting and stationary types incorporating the 
latest mechanical features, with a capacity for every 
purpose. 


Present your Non-Ferrous Melting and Layout prob- 
lems to Fisher. Write for complete information. 





5541 North Wolcott Avenue, Chicago 40, III. 








ing screen; magnetic separator; and a par. 
tioned hopper for storing sand. 

The sand distributing system comprigg 
single-batch measuring hopper, air cool 
muller, bucket elevator, paddle-type aératy, 
and a belt-conveyor supplying sand to th 
molders’ hoppers. 

The core room contains two 5 by 94 
recirculating oil-fired ovens, 300-Ib. bard 
sand muller with skip-hoist loader, thry 
medium-size core blowing-machines, oye. 
head monorail for supplying sand to th 
core benches, and monorail for supplying 
cores to the molders. A 14-cu. ft. airles 
blast-cleaning machine and a 9 by 94 
sand-blast room are used for cleaning ql 
castings. 

Iron is melted in a 63-in. diam. cupok 
equipped with a skip-hoist charging system, 
Raw materials are stored in six elevate 
bins close to the cupola. Black ends of bigs 





are open under the roof to allow filling by 
a portable belt-conveyor. A hinged drop 
bottom scale bucket operated on a mono 
rail runs along the end of the storage bins 

Five coke-fired blower-type furnaces, tw 
24-in. and three 18-in., are used for melting 
bronze and aluminum. There are two 24-in 
vertical centrifugal casting machines. A 300. 
lb. capacity crucible-type 100-kw. induction 
furnace handles all special alloys. 

The grinding department has a 24in 
double-end variable grinding machine, tw 
18-in. double-end, and a 12-in. extended 
shaft machine. There are also miscellaneou 
air grinders and chippers. 

The foundry building, 72 by 257 ft,is 
adapted for straight-line production. Tk 
core room and pattern storage are at om 
end. Molding and melting departments a 
in the center. Grinding, inspecting an 
shipping departments are at the opposit 
end. 

The molding department is completely 
separated from the other departments & 
cept for openings in the wall to allow fa 
the passage of molds on the conveyor lines. 
These openings are covered with flexible 
sheeting. Five 10-ft. openings, equipped 
with steel roll-type doors, in the wall bad 
of the crucible furnaces eliminate most o 
the gas and smoke. 


—W. S. Thomas. Foundry, Vol. 7% 
Aug. 1945, pp. 109-110, 168, 12 


Synthetic Sand in Non-Ferrous 
Foundries 


Condensed from “American Foundrymas 


The claim that naturally bonded sand 
have a better clay coating than synthest 
sands is refuted by the fact that intensit 
mixing will improve the strength of a 
naturally bonded sand. Nature laid dow 
the deposits of sand, clay and impurities # 
all proportions so that the chances of findisi 
high grade sands of the proper grain si, 
and clay content, sufficiently free from fur 
ing impurities are not very good. ft 

Synthetically bonded sand may be iatte 
duced in the foundry by discarding © 
natural sand and using all new synthett 
sand or by adding wew synthetic sand gradt 
ally. Strength may be controlled by the 
addition of clay at the shakeout or by the 
additions of new synthetic sand. Graio 
size of the system sand may be controlle? 
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40 minutes per heat with a 
Detroit Rocking Electric Furnace 





700 Ibs. every 40 minutes! That's the productive speed of a Detroit 
Rocking Electric Furnace which was clocked during a typical day's 
operation melting bronze for valve castings. Melting time was approx- 
imately 30 minutes; charging and pouring time approximately 10 
minutes per heat. Over all average power consumption 275 Kw. Hrs. 
per ton. Records like this are being made in scores of brass and bronze 
foundries using Detroit Electric Furnaces. They can be duplicated in 
Write for 


your own foundry with this fast melting, flexible furnace 


complete information. 


DETROIT ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC COMPANY e BAY CITY, MICHIGAN 











by the grain size of the core sand used j 
a large amount of burned core sand gog 
into the system. 

Fireclay is highly refractory, but has |oy 
green and dry strength; western bentoni 
has good green and dry strength but require 
intensive mixing, while southern bentonix 
has good green and low dry strength, and j; 
is claimed that it can be used without speci 
mixing equipment. 

Rebonding of natural sands is recom. 
mended. This maintains the usefulness of 
low strength sands whose grain is still jp 
satisfactory condition. One car of bonding 
clay is worth 20 cars of new sand and effec 
a great saving in first cost and in handling 

Natural sands, because of their high gi; 
content, must be worked at high wate, 
contents, while synthetically bonded sand 
may be made up so as to be almost free from 
silt. This permits their use at low wate 
contents. For this reason they dry out mor 
readily and are sometimes difficult to patch 
Ease of control and economy are claimed x 
the outstanding advantage of synthetical) 
bonded sands. 


N. J. Dunheck. Am. Foundryman, Vo), : 


July 1945, pp. 40.43 


Iron Ore Reduction 


Condensed from “Chemisches Zentralblatt 


For the production of liquid iron or itor 
alloys by ore reduction, iron ores a 
mixed with reducing agents and _heate 
directly by flame gases in rotating drur 
furnaces. The composition of the charg 
is selected so that at the beginning of tk 
iron reduction a viscous or pasty slag cor- 
taining ferrous oxide is formed, which er- 
velopes the reduced iron and _ protects i 
from reoxidation. From this the iron is 
reduced with increase of the temperatut 
up to the melting point of the iron. 

The process is characterized by the pto- 
duction of slags, which are composed pre- 
dominantly of such oxides or mixtures 0! 
oxides more difficultly reduceable than iron 
oxides, and which do not, or only in limited 
amounts, contain silicic acid. 

As an example, a drum furnace wi 
heated with powdered coal and preheated 
air at 500 C, with a charge made up 0 
Egyptian ilmenite, 12,000 kg., and 360 
kg. coke breeze. The composition of th 
ilmenite was 40.0 Fe, 55.8 TiOsz, 2.3 SiO: 
1.2 MgO and 0.64% P. 

The furnace was at first rotated ven 
slowly, then faster with increasing tempet 
ture; the flame was slightly reducing. Te 
liquid iron could be drawn off 5 hr. afte 
charging under a very viscous slag by ti 
ing the furnace. 

The yield was 4720 kg. iron of 95.0F 
0.02 Si, 0.40 Mn, 0.08 P, 0.02 S, 4.45% 
Ti, trace. 

After the iron was drawn off, the furnat 
was tilted still more to remove the sig 
which had a composition of 2.3 Fe, 862 
TiOs, 8.4 SiOz, 3.2% AlsOs, total weight 0 
slag 7860 kg. The molybdenum containt 
in the ilmenite remains entirely in o& 
slag and can be easily removed, as can the 
TiOs. 


Chem. Zenir., Vol. 115, July 19, 194, 
pp. 160-161 
MATERIALS & METHOD: 
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A FEW FACTS ABOUT 
CORHART PRODUCTS 


Corhart Electrocast Refractories are 
bigh-duty products manufactured by 
melting selected and controlled refrac- 
wry batches in electric furnaces, and 
asting the molten material into molds. 
After careful annealing, the finished 
shapes are ready for shipment. Dense, 
high-melting refractories, they are es- 
pecially designed for resistance to cor- 
rosive action. 

PRODUCTS 
CORHART STANDARD ELECTROCAST is a 
high-aluminous refractory 
CORHART ZED ELECTROCAST is Zirconia- 
bearing. 
CORHART ELECTROPLAST is a high-temper- 
gure plastic refractory made from Standard 
Flectrocast which has been ground and crushed. 
Especially designed for ramming. Furnished dry. 
CORHART MORTAR is a high-quality cement 
for laying up Electrocast, clay brick, or any 
aluminous refractory. 


CHARACTERISTICS OF 
STANDARD ELECTROCAST 
POROSITY : Less than 0.5%—therefore virtually 

oo absorpuon. 

FUSION POINT: Cone 38 without any appre- 
ciable softening below that point. 

HARDNESS: 8, Mineralogist’s scale. 

SPECIFIC GRAVITY: Blocks weigh approxi- 
mately 183 Ibs. per cu. ft 

COEFFICIENT OF EXPANSION: 0.000006 
between room temperature and 900° C. 

SPECIFIC HEAT: 0.25 cal. per gm. per °C. at 
gao® C. 

THERMAL CONDUCTIVITY: 25 BTU per sq. 
ft. per hour for gradient of 1°F. per inch. 
COMPOSITION: Standard Electrocast is of an 
aluminous crystalline nature. 

CORROSION: Because of low porosity and 


inherent chemical make-up, Corhart products 
are highly resistant to corrosive action. 


APPLICATIONS 


Most heat processes present spots where a better 
teftactory material is needed in order to provide 
a balanced unit and reduce the expense of re- 
peated repairs. It is for such places of severe 
service that we invite inquiries regarding Corhart 
Products as the fortifying agents to provide the 
refractory ““balance’’ desired. 

The following is a partial list of applications 
for which Corhart Products are suggested: 
ELECTROLYTIC CELLS — for production of 
Magnesium and other light metals. 

SILICATE OF SODA FURNACES —- sidewalls, 
bottoms, and breastwalls. 


HEARTHS AND SMELTERS — for non-ferrous 
metals, 


ALKALI AND BORAX MELTING FURNACES 
— fast-eroding portions. 


GLASS FURNACES — the entire installation of 
flux walls and bottoms, breastwalls, ports, tuck- 
“ones, forehearths, recuperators, etc. 


RECUPERATORS—tile, headers, separators, etc. 


ENAMEL FRIT FURNACES — flux walls and 
bottom. 


BRASS FURNACES — metal contact lining. 


ELECTRIC FURNACES — linings for rocking 
ype, and rammed linings of Electroplast for 
this and other types. 


BOILERS — clinker line. 


STOCK SHAPES AND SPECIALS 
rnp oe Zed Electrocast are made in stock 

.» aid in many special shapes. The weight 
ot individual pieces may run to 3500 pounds. 
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IF YOU NEED 


A BETTER 
REFRACTORY- 


@ Corhart Electrocast Refractories are high-duty products 








which have proved considerably more effective than con- 
ventional refractories in certain severe services. If your 
processes contain spots where a better refractory is needed 
to provide a balanced unit and to reduce frequent repairs, 
Corhart Electrocast Refractories may possibly be the answer. 
The brief outline at the left gives some of the basic facts 
about our products. Further information will be gladly 


sent you on request. 


Corhart Refractories Company, Incorporated, Sixteenth 


and Lee Streets, Louisville 10, Kentucky. 


“Corhart” is a trade-mark, registered U.S. Patent Office. 
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A (5-year Index to 
METALS AND ALLOYS Now Ready! 


A complete Index to the feature contents of METALS AND 
ALLoys from its inception in 1929 to the end of 1944 is now 
available. Copies will be sent to all subscribers requesting them 
until the supply becomes exhausted. Price $1.00 per copy. 


Address requests to Index Editor, MATERIALS & METHODS, 
330 West 42nd St., New York 18, N. Y. 
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Supersonics in Metal Finishing 


Condensed from "The Monthly Review? 
of the American Electroplaters’ Society 


Supersonics have opened a new avenue 
of opportunity for platers. A potent ham. 
mering quality, which can perform such 
feats as knocking off the outside oxide film 
from light metals of the aluminum serie, 





and the forming of colloidal metallic dis 
persions are the prime features that make | 
supersonics attractive as a tool. 

Supersonics (or ultrasonics) are sound 
vibrations of such high frequency that they 
are inaudible to the human ear. The best of 
human ears can hear no sound with 4 
frequency of more than 18 kilocycles pe 
sec., and most of the present day supersonic 
work is being done at from 30 to 500 kilo 
cycles. 

The two most important mechanisms for 
engendering supersonic vibrations are th 
piezoelectric and the magnetostrictive. Th 
former effect consist of the development of 
an electrical charge on the surface of certais 
crystals when they subjected to mechanial 
stress. The magnetostrictive effect is th 
changing in length of a ferromagnetic to 
or tube when it is brought into a magnetic 
field. The piezoelectric generator is mos 
important because it does not embody th 
disadvantages of top frequency limitation, 
nor the dependence to such a great extent 
on temperature. 

A good example of the large pressure 
gradient built up by bombardment wit 
supersonic vibrations is illustrated in Mark’ 
statement that high order polymers at 
reduced by exposure to these vibrations 
Marinesco showed that with ordinarily 
immiscible liquids, such as water and oil, it 
is possible to produce very stable emulsioas 
by supersonic vibrations. Raschevkin and 
Ostrowsky produced ultrafine emulsions of 
mercury, sulphur, tin, bismuth, led, 
copper and silver in water. Claus has set up 
an interesting experiment for dispersing 
metals during electrolysis by means of supe 
sonics. He has shown that varied partie 
sizes can be obtained and that practically 
all metals that can be separated by electro: 
ysis can be dispersed by means of supe 
sonics. 

Making use of the effect of these supt 
sonic waves, which produce forces si 
to strong mechanical stresses, Masing and 
Ritzau have alloyed aluminum with 
The whole field of producing mixed crysab 
by supersonics is discussed in a paper by 
Seeman. 

Using that property of supersonic vib 
tions that blasts off an outer layer of : 
Thiemann has been successful in applying# 
tin coating directly to aluminum n0 
intervening oxide film. 
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567. Faster Annealing with 
Less Coal 





By changing from hand-firing to direct pulver- 
ized-coal firing with the B&W Circulating System, 
firing time on five malleable iron annealing fur- 
naces was reduced 56 per cent. Furnace output, 
in tons of castings annealed per ton of coal, 
jumped from 2.7 to 3.1. 


- OF. 


Eu Finns ONE pulverizer serves all five furnaces through 


PULVERIZED a single pulverized-coal circulating line that is 
eT le ) ae) looped overhead, out of the way. This simple 
| | | arrangement of the B&W system eliminates 
cg ey po 3 multiple piping and coal-handling equipment 
— FIRING = 195 HOURS ! necessary for direct firing individual furnaces, 
essen keeps floor space around the furnaces clear for 
product handling, and effects substantial econ- 


omies in installation maintenance. 


TEMPERATURE 





ie} 1 2 3 “ 5 6 7 8 9 


oun < een Flexibility in multi-furnace operation is obtained 


by providing as many take-offs to burners as 
required, and because burners may be turned 
on or off as desired. Furnace temperatures are 
controlled easily, by methods similar to those 
used with gas and oil firing. 








Time-temperature curves showing time saving of pulverized-coal 


firing over hand-firing 30-ton malleable-iron ling furnace. 








Results from this installation have been so satis- 
factory, from both operating and economy stand- 
points, that a second B&W system of the same 
type has been planned to fire six other annealing 
furnaces in the same plant. 


For detailed data on this simplified system of 
pulverized-coal firing for metallurgical furnaces, 
write for Bulletin 3-365. 








8&W Type B Pulverizer as arranged for supplying coal to cir 
tulating systems for firing metallurgical furnaces. 
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Ainvey Compound Vacuum Amp 
WMIOOEL CVO 
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VARIOUS PRESSURES 
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SIZE CV0,86/0 
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—| SIZE CVO, $56 


+ 


PUMPING SPEED IN CEM. (CUBIC FEET PER MIM.) 
4 .&-%8 x 


° 


of +2 35 4 6 
PRESSURE {MN MICRONS 


The design of Kinney High Vacuum Pumps has been proved by years of 
actual performance; today in over 10,000 installations, Kinney Pumps 
are producing low absolute pressures rapidly and dependably. 


The rotating plungers of the long-lived Kinney Pump have no contact with 
the cylinder walls, all clearances being perfectly sealed and lubricated with 
oil. Kinney Single Stage Pumps maintain low absolute pressures to 10 
microns; Compound Pumps to 0.5 micron or better. Write for information. 


KINNEY MANUFACTURING CO. 
3523 WASHINGTON ST., BOSTON 30, MASS. 


NEW YORK CHICAGO PHILADELPHIA LOS ANGELES SAN FRANCISCO 
We also manufacture Vacuum Tight Valves, Liquid Pumps, Clutches and 
Bituminous Distributors. 
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Some interesting electrochemical effec, 
have also been observed. Marinesco foup, 
that the e.m.f. of a cell is changed by ip. 
tense supersonic radiations; and Young ang 
Kersten found that there are changes in cop. 
centration of the metallic ions in the node; 
and loops of a stationary wave. 


Jules Pinsky. Monthly Rev. Am. Electroplatery 
Soc., Vol. 32, July 1945, pp. 688-699, 


Cork Blanket for Metal Forming 
Condensed from “The Iron Age” 


Hydrocork, a new special type of cork 
composition manufactured by Armstrong 
Cork Co., Lancaster, Pa., is mainly used 
as a forming medium in combination with 
the typical hydraulic press forming die, 
It has great compressibility and transmits 
pressure to the work in straight lines, with 
relatively small lateral expansion. This high 
compressibility characteristic is due to the 
unique cellular structure of cork. 

In metal forming, the cork expands and 
follows the metal as it stretches into the 
cavity, with a very slight loss in pressure, 
enabling the use of heavier gage meul 
than is possible with an all-rubber pad. 

Other uses of Hydrocork are in the manu- 
facture of draw dies, eliminating to a 
large extent the need for the complicated 
conventional forming die and pressure pad, 
and in the manufacture of punch press 
blank and pierce dies, as a substitute for 
rubber or mechanical strippers. 

A 1-in. rubber sheet is frequently used 
over the Hydrocork to protect the face of the 
material and to permit necessary local lat- 
eral flow. 

Reduced tool and maintenance costs, 
shorter set-up time, and better quality pro 
duction parts are among the claimed ad- 
vantages of the use of Hydrocork. Consistent 
results may be obtained where the compres 
sion factor of the cork does not exceed 
50%. Hydrocork permits the use of 4 
single action hydraulic press in production 
of complicated parts because of its flex- 
ibility in arrangement of different thick 
nesses and densities. 

Production advantages in the construction 
of punch press blank and pierce dies in 
clude Hydrocork’s resistance to oil, eas 
of fitting and retaining without cement, 
longer life than rubber used under similar 
operation conditions, reduction of die cavity 
bursting, and elimination of dished effects 
and other distortion around pierced holes 
in thin sheet parts. 


—Iron Age, Vol. 155, June 28, 
1945, pp. 73-74, 138, 


Hyper Drilling 
Condensed from “The Tool Engineer” 


A system of drilling, in which a new type 
of drill is combined with a special rotary 
bushing, offers higher speeds combined with 
precision in the drilling of steel, cast 1100, 
and non-ferrous metals. The system has 
been developed by Detroit Reamer & Tool 
Co., under direction of its president, R. W. 
Andreason. 


MATERIALS & METHODS 
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“GREENFIELD MAN“ 
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la “Greenfield Man" on a routine service call at 
a large plant in New York State was told by the 
Tool Supervisor that they had to finish threading 
a certain part by hand because the threading oper- 
ation on the turret lathe was producing tapered 
threads. “It is a major headache,” said he. 


4/4 



















| 2 «That looks like a‘natural’ for one of our‘Acorn’ 
Dies,”’ said the “Greenfield Man". He located-an 
“Acorn” Die Releasing Type Holder in another 
department which he adapted to fit turret of ma- 
chine by having shank ground down from %" to %". 










3 While shank of holder was being adapted to fit 
turret, the “Greenfield Man” phoned local “Green- 
field” Distributor and asked him to send over two 
“Acorn” Dies from the distributor’s stock right 
away. 
AULA: ACORN DIES? SURE-- 
IVE GOT TWO OF THAT SIZE- 
/1L SEND THEM RIGHT 































emergency “Acorn” Die set up was running smooth- 
ly producing perfect threads, and an order was 
placed for the correct size holder 















5 operation was elimina- 
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am grateful that the war is over. ey 
x For what seemed like a lifetime, 

we have been making machines and 

equipment to help our sons kill and 
maim other men’s sons—more easily 
—more quickly. 

This was necessary and urgent busi- 
ness. But to more than one of us—it 
was a heart wrenching responsibility 
that had to be carried out against 
every finer fiber of our instinct. 

Today, we thank God that that task 

is finished. May we now dedicate our 

facilities and our skills to bringing a 

better standard of living into every 

home — both here and over the entire 
world. May Pangborn workers never 
again have to build Blast Machines 
to clean bombs and tanks and guns 
and ships for war. Or Dust Collectors 
for the same end results. 

We are now grateful to work honest- 
ly and knowingly on equipment for 
making autos and washing machines 
and all that commonplace list of ar- 
ticles that make life livable, lovable 


and longlasting. 


Mi WParygbort 


President 


7 .  PANGBORN 


WORLD’S LARGEST MANUFACTURER 
OF BLAST CLEANING AND DUST 
CONTROL EQUIPMENT 
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The gain in drilling speed is due wp 
higher drill speeds and continuous feeds 
made possible by a new type of drill, ip 
which provision is made for better lubricg. 
tion and for continuous chip removal. The 
new drill, while providing channels fog 
carrying the coolant to the cutting edges 
does not have the conventional oil holes 
drilled through the body of the drill. Ig. 
stead, channels are milled into the flutes, 
and afterwards sealed by placing a mild 
steel inset over the channel, following the 
helix, and silver-soldering in place. The 
result is an oil channel in each flute, by 
larger, straighter, and more evenly spaced 
than in the tools having drilled oil hole. 

To obtain continuous drilling in 
holes, chips are removed by applying the 
coolant at high pressure. A special bushing 
fits around the drill, resting against the 
workpiece, and provides for feeding the 
coolant. It also contains chip breakers and 
chip outlets to facilitate removal of the chips 
carried up by the flow of coolant. Neoprene 
rings make possible seals to hold the 
coolant. 

The drills are of high-speed steel, heat 
treated and hardened in the usual manner, 
They have shown remarkable life under 
extreme conditions. 

Cutting speeds as shown by tests afford 
some remarkable comparisons. Taking an 
11/32-in. drill, of standard type, recom. 
mended speed for mild steel is about 1350 
r.p.m., or about 120 ft. per min. The feed 
would be about 9 in. per min., if it could 
be maintained. 

For cast iron, 900 r.p.m. is recommended, 
or about 80 ft. per min., with the feed 
about 6.3 in. per min., assuming it were 
possible to maintain the rate of feed. With 
the new drill, running at 1800 r.p.m., cast 
iron was drilled at the rate of more than 
20 in. per min., without striving for top 
performance. High carbon steel was drilled 
at the rate of 4 in. per min. 


—Karl Stad. Tool Engineer, Vol. \4, 
July 1945, pp. 33-35. 


Cutting Metal with the Electric Arc 
Condensed from “Modern Machine Shop” 


Aside from its first and most important 
task, the arc welding machine is increasingly 
being used for cutting plates to size, for cut- 
ting heads of rivets in disassembling, and 
for cutting scrap metal into pieces that can 
be handled easily. The quality of the cut 
is not as good as with gas welding, but 
good enough. 

Special alloys, cast iron and metals that 
do not oxidize can be cut equally well with 
the electric arc—in fact, the arc does a supe 
rior job. Holes can be pierced through 
plates in any position and rivet heads cao 
be removed without marring adjacent suf 
faces. Relatively high currents are used. 
Direct current is generally used though a¢ 
welders are being used more. In either case 
the currents range from 440 to 330 amp. 

Special electrodes and special protection 
for the operator are necessary because of 
high heat. Carbon or graphite rods afe 
usually employed though coated electrodes 
are in common use. Both gaseous and slog- 
ging type coatings may be used. A plate in 
a vertical position is best, thereby allowing 
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-and those 11,000 hours were piled up the hard 
way...24 hours a day, 7 days a week in this fur- 
nace built by The Drever Company, Philadelphia. 

Here’s the whole story! 

At the Metal Forming Corporation plant in Elkhart, 
Indiana, tubing of various alloys is bright-annealed at 
1450°-2000° F. 

Durable furnace tubes are needed to carry the stock. 
They have to withstand hydrogen-nitrogen atmospheres; 
they have to withstand the destructive effects of high 
temperatures. 

In 1943, large-size, seamless drawn INCONEL* tubes 
(5-9/16” dia. x 4” wall) were installed to meet this 
severe service. 

The choice of INCONEL, an 80 nickel-13 chromium 
alloy, paid off well. 


For 15 months, the INCONEL tubes permitted con- 
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tinuous, unbroken operation of the furnace. 
* e 


Remember to investigate INCONEL whenever you need 
a metal to fight high heat, oxidation and corrosion. 
You can get it in all common mill forms to fit specific 
applications. 

And remember, too, even the large sizes of seamless 
INCONEL tubing are drawn. Their walls are uniform 
and dense. There’s less chance for physical imperfections 
to cut down service life. The International Nickel Com- 


pany, Inc., 67 Wall Street, New York 5, N. Y. 


*Reg. U.S. Pat. Or. 


SPECIFY 






—FOR LONG SERVICE 
AT HIGH TEMPERATURES 
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BS CAIFLUX 


SILVER ALLOY BRAZING FLUX 


*« 
ER BRAZING : 
FAST ices with SCAIFLUX 


* 
BETTER RESULTS 


ow surface tension, 
e acc : 
ot develop gas phase ! 


SCAIFLUX permits 


Having a | urate results. It 1s 


close tolerances and mor 
non-corrosive and does n 


joined areas. 


EASY TO USE 


SCAIFLUX bec 
heated to 160°F, 
900°F to 1650° 
procedure. 
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omes an adhesive liquid may 
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is active at temperatures ro 
F. This simplifies your brazing 
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molten metal to flow off by gravity. An air 
blast can be used to remove the molten 
metal at the top while gravity removes jt 
from below. 

In cutting thick plates the cutting js 
begun at the bottom and maintained ahead 
of the top or upper surface so that molten 
metal flows away. To remove a rivet head, 
an arc is struck on the top of the head and 
the operator moves his electrode with a 
rotary motion while the head is heating 
thereby heating the head equally. 

Coated rods are usually used for hole 
piercing. An arc is struck and since the 
metal deposits faster than the coating, the 
rod can be pushed into contact with the 
plate so that the coating will form a crater 
and hold the rod out far enough so that 
the arc is maintained. The crater prevents 
burning of the adjacent metal while the 
hole is being pierced. 

Because of extreme heat a special adapter 
is used to hold carbon electrodes, 4 to % 
in. in diam., and a metal guard can be 
fitted to the standard electrode holder. Use. 
ful is one made of No. 213 Micarta, 
trimmed to a disk from an 8-in. square, 
3/16-in. thick. 

On jobs where accuracy is an important 
factor, such as in production work, the gas 
cutting torch does a superior job, but for 
jobs previously mentioned, and for cutting 
risers from castings, the speed of the electric 
arc makes it more economical. 


—W. R. Coffin. Mod. Machine Shop, Vol, 1, 
July 1945, pp. 138-146. 


Power Bending of Metals 


Condensed from "Mill and Factory” 


Much material is now being successfully 
bent cold that could formerly be bent only 
by preliminary heating. There is less resid- 
ual stress, however, if preliminary heating 
is used. It is useful to know that, in bending 
pipes and tubes, the neutral axis (the line 
in the tube where neither any stretching 
nor compression takes place) is about 43% 
of the tube diam. from the inside, and 57% 
of the diam. from the outer radius. 

To prevent collapse in bending of thin- 
walled pipes and tubes, strong helical 
springs are sometimes placed inside the 
portion to be bent. This gives support dia- 
metrically at every point. After the bend 
is made, the spring is removed. 

Another method involves filling pipes 
and tubes with molten pitch, allowing it t 
harden before bending, and later melting 
the pitch out. Large pipe that had to be 
heated and kept hot while in process of 
bending was filled with sand, and the ends 
plugged tightly, before making the bend. 

Much time is saved and fewer men are 
required by using modern hydraulic rotary 
benders, which bend the pipe cold. A hy- 
draulically actuated internal mandrel is used 
to prevent collapse of the tube walls. For 
severe and short-radius bends in pipes and 
tubes, “Cerrobend,” or Wood's Metal, is 
used as a filler. 

The interior of the tube wall is covered 
with a light grade of oil, the alloy poured 
in, it is quenched ‘n cold circulating water, 
and bent by hand over a form, or im any 
standard bending machine. Immersing the 


(Continued on page 1186) 
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These two sub-indices give you an idea of what it will be worth to you to have this 
*' book handy on your desk. Have you ever seen any compilation of facts on stainless 
* so complete—so well organized? 













EASTERN STAINLESS STEEL CORP. 
Baltimore 3, Maryland Dept. 46 


Gentlemen: Please send me a free copy of your 
valuable new 96 page catalog. 


Firm Name 
Address 


Zone 


A group chart of stainless properties and notice of a valuable new 
technical service available to you 
pages on the left... 


After months of prepare. 
tion it’s now ready — this 
valuable 96 page Catalog 
you’ve been waiting for! 





There’s not a page that’s not authentic ir 
EASTERN’S handy new “encyclopedia” on Stain 
less Steels. And no wonder—the book was actu. 
ally compiled by top stainless steel specialist 
. .. EASTERN key men who know not only thei 
own jobs but a good many of your problems to 
You'll find they've anticipated your question: 
and arranged the answers so when you wan 
one you don't have to thumb for it! 

But there’s more to this book than basic facts 
So skillful is the condensation on its 96 page: 
that you get everything of importance—with th 
latest applications of various Stainless Stec 
grades described in detail! Profusely illustrated 
too. Best of all, this valuable new hand bovi 
is yours absolutely without charge. Why nc 
send for your copy today? A coupon is place: 
below for your convenience in writing. 


all in one book. A few sample 
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@ ABOVE: Strain-relief heat treatment of 
aluminum-alloy pistons before final ma- 
chining, with MAHR electric oven. 

@ LEFT: MAHR oven is located in the 
regular production line, heat treating alu- 
minum-alloy crankcase forgings for Wright 
Cyclone engines. 


EATING 


WITH MAHROVEN? 


AT Wright AERONAUTICAL PLANTS 


The Wright Plant at Paterson, N. J., 
has extensive experience with the heat- 
treating, or the artificial aging of 
aluminum-alloy parts for Wright Cy- 
clone engines on a production line 
scale. Main illustration above shows 
aluminum-alloy pistons, 350 to a truck 
load, ready for a strain-relief treat- 
ment in a MAHR forced draft electric 
oven, where they are held at heat 
for five hours. For aluminum-alloy 
crankcase forgings which are treated 





Ask Us About: 


MAHR POT FURNACES for 
molten bath heat treatment of 
aluminum, and for magnesium 
melting. 

MAHR ELECTRIC BOX 
TYPE heat treaters for hard- 
ening carbon and alloy steels 
below 2000° F. 

OTHER TYPES and sizes of 
MAHR electric furnaces for 
annealing, tempering, harden- 
ing and stress-relief. 








before final machining, a MAHR elec- 
tric oven is located in the production 
line. 


MAHR ovens and furnaces are help- 
ing manufacturers everywhere turn out 
superior products at a production pace. 
They take plenty of punishment, meet 
exacting requirements, and operate 
economically. 


There’s a MAHR engineer-represen- 
tative near you who will gladly work 
with you on your heat treating prob- 
lems. Write, wire or phone us today. 


ENGINEERS + DESIGNERS - MANUF ACTUR 





ALL EQUIPMENT FOR METAL HE 


MAHR MANUFACTURING CO. 
DIVISION OF DIAMOND IRON WORKS, INC. 
1701 North 2nd St., Minneapolis 11, Minn. 
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tube in boiling water melts the alloy. Tubes 
plated with nickel or chromium can be 
bent without the platings flaking off. 

Special bending machines make various 
composite bends in metal strip, extruded 
shapes, and tubes by wrapping them around 
a die that has been previously made to the 
correct shape. Benders have been specially 
designed for reinforcement bars for con- 
crete, rapid bending of sharp 90° corners 
on flat stock or straps, making eyes at the 
ends of rods, and making sharp-angle bends 
and U-bends in flat stock. 

For bending structural shapes into true 
circles, parts of circles, or spirals, special 
machines of the bending-roll type are used. 
By using grooved rolls, angles and beams 
can be bent to circular form. 

Long rolls in sets of three, afid in parallel 
alinement, are used for bending plate into 
circular form. Where it is desired to bend 
plate into other forms, other types, of ma- 
chinery must be used. Large-size bending 
presses are sometimes used for this purpose. 

The press brake combines bending with 
other operations. Many of the jobs it per- 
forms are really pure bending. Sheet or 
plate can be bent to form conical sections 
on a press brake. Heavy structural iron, 
as well as a variety of other work, is often 
bent in powerful bulldozers. 


—Mill & Factory, Vol. 37, July 1945, 
pp. 142-145, 256, 258, 262, 264, 266, 268. 


Diamond Die Maintenance 


Condensed from 
"Industrial Diamond Review” 


Methods used for the reboring and pol- 
ishing of diamond and sintered carbide dies 
for wire-drawing vary widely in different 
mills. Suggestions given may provide some 
guidance on the subject. 

Dies should not be overrun, but should 
be kept under constant supervision both on 
the drawing machine and when withdrawn 
into the die room. They should be care- 
fully studied before polishing or reboring 
to make sure they are worth spending the 
opening time and the diamond powder. 

A die that requires an excessive amount 
of drilling or reboring to remove a deep 
drawing collar or a chipped surface is often 
out of proportion when completed. Diam- 
eter to depth relationship may be incorrect, 
and the die will give very poor service. 
Care must be taken that the exit side is 
properly shaped before the final fine polish- 
ing is done, as a very light tough on the 
polishing machine at this part of the die 
will enlarge the hole to a surprising extent. 

Whenever coarse diamond powder is 
used in reboring, a finer grade must replace 
it before reaching the bore gage as 
coarse powder may cause deep scratches 
otherwise. The shape of the needle deter- 
mines the shape of the die. Constant fe- 
grinding of the needle is necessary, and care 
should be taken in regrinding to repeat 
the angle. 

During reboring, the die should be ex- 
amined frequently, as the drilling will often 
dislodge a loose chip, or expose a deep 
fissure that previously appeared as a slight 
flaw. Such a die must be discarded. 

The die must be carefully centered in the 
polishing machine, as otherwise it will be- 
come oval or have several flats. The mount- 
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Regardless of the character of the solids The Auto-Klean is cleaned by turn- 
you want removed from fluid, there is ing a handle (by hand or by motor). 

a Cuno “‘filter-fine’’ strainer to handle The Flo-Klean is cleaned by a motor- 
full flow . . . without interruption. driven backwash nozzle. 

Whether you use the Cuno Auto- For the convenience and efficiency of 
Klean or the Cuno Flo-Klean (the a compact, easy-to-take-care-of filter, 
latter for fluids containing highly- promising positive filtration of full 
abrasive solids), you can count on con- flow ...run your fluids through a Cuno. 
tinuous cleaning of all the fluid each You'll find a catalog of filter selection 
time it passes through the system. factors and specifications in SWEET’S. 
And flow continues, uninterruptedly, Cuno’s engineering staff will help you 
even while the filter is being cleaned. on special conditions. 








AUTO-KLEAN disc- 








type. ed all fluids ex- FOR A COMPLETE CUNO CATALOG, SEND COUPON 
cept those containing NS 
highly abrasive solids. om 
Viscosities from 30 to |! CUNO ENGINEERING CORPORATION 
50,000 Saybolt seconds. | 460 South Vine Street, Meriden, Conn. | 
Minimum pressure drop. | | 
: continuously Geanabte. Please send me a free copy of your new catalog. I am especiall 
Occupies no more space : 7 : PY y 8 I y | 
than usual partial-flow | interested in the services checked. | 
ee. Sizes from 1! “gg | bs ; | 
diam. x 1%” cartridges to [_]Acids | )]Gases Paint 
# massive motor-driven Air | |Gasoline \Pyroxylin 
models. Available with | Alkali _ |Grease Quenching Oil | 
}or without sump for | Boiler Feed |Grinder Coolant Resins | 
built-in or external in- | |\Casein Hydraulic Oil Rust Proofing Com- 
| stallations. Cleaning Solutions Japan pounds 
: | Coatings Lacquer \Sizing | 
— Compressed Air | |Lubricating Oil Solvents | 
Coolants : — Tool Cutting | Spray Systems 
. , | Cutting Oils Tar | 
A LO-KLEAN agit rote dy | Dip Tank Systems C]Machine Tool Hydraulic | |/Test Stand Lubricating ! 
wound. For fluids con- | Daamel Oil Oil 
i lide Fan gM ggnnene = | Engine Fuel (| )Machine Tool Lubricat- _ Varnish | 
chi io. ahensive wheel aay | Engine Lubricating Oil ing Oil Washing Compounds | 
be gpa 4 Fuel Oil Nitrocellulose Solutions | Water 
mee ticles, sand, etc. May be | Fuel Ta ils Wax | 
designed to remove par- = , . 
ticles .0025” or larger. | Vy 
Low pressure drop — | Others | 
fluid moves in straight | | 
line, encountering only Name af fy |. ee ae AUPE 3 Tae A: | 
momentary restriction. 
All parts made of metal | Company ! 
— constructions to meet | ‘| Te 1} 
varying corrosive and 
erosive conditions. ; Address nah one Liulsbupeamhinth@eeedeccetscancccnsdbbeesbencadtipanset es | 
_ aS ——_————e—— Eee er Ee EE ee did | 
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IMPROVE 
HEAT TREATING QUALITY 
BY QUENCH TEMPERATURE 
CONTROL 























@ Improve the precision of your quenching to eliminate 
rejections and complaints. Accurate quenching bath tem- 
perature is secured by the patented “Balanced Wet Bulb 
Control’”’ of the NIAGARA Aero Heat Exchanger. 


The NIAGARA Aero Heat Exchanger is equally effective 
in both furnace heat treating and induction hardening 
systems. It prevents both over-heating and over-cooling of 
quenching baths. The flash-point hazard of oil baths is 
eliminated. 

The NIAGARA Aero Heat Exchanger is self-contained, 
saving space; it replaces both shell-and-tube cooler and 
cooling tower; uses less power; operates with 95% less water 
consumption—an economy which pays for the equipment 
in a short time. 

For further information write for Bulletin 96. 


NIAGARA BLOWER COMPANY 


“Over 30 Years of Service in Air Engineering” 


DEPT. MA-105, 6 E. 45th St. 
Field Engineering Offices in Principal Cities 


HEATING @ DRYING 


NIAGARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 













NEW YORK 17, N. Y. 





ings or case must be kept perfectly flat and 
at right angles to the bore. Most diamond 
die casings are made of brass, and frequently 
receive abuse on the drawing machines. 
Dressing and truing-up of the cases is nec- 
essary before mounting on the reboring or 
polishing machines. Careful cleaning in 
volatile spirit should precede reworking. 

Small dies may be mounted on the face 
plate in beeswax, but the larger sizes will 
require low-melting cement. Machine pol- 
ishing is preferred over hand polishing for 
diamond dies, but the final fine polish on 
carbide dies can be obtained faster and 
easier by hand than by machine. The dia- 
mond paste used with diamond dies should 
be carefully wiped off the exit side with a 
soft linen rag, which can be used in the 
final hand polishing of carbide dies. 

The needle should never be allowed to 
remain stationary during reboring, as deep 
rings will be produced. Speeds should be 
up to 3000 r.p.m. on the die head, using 
short strokes with fair pressure for heavy 
drilling, and light pressure and long strokes 
for polishing. 

Industrial Diamond Rev., Vol. 5, 
July 1945, pp. 145-147. 


Turning with Carbide Tools 


Condensed from “Western Metals” 


To meet increased production demands 
in the manufacturing of war equipment, 
there has been a steady expansion in the use 
of carbides on multiple tool setups for the 
turning of steel. The high horsepower rat- 
ings of motors attached to latest type ma- 
chines shifts the limiting factor for quantity 
production from the machine to the cutting 
tool. For this reason, it is essential that each 
element involved in tool design and use be 
given close consideration. 

On multiple tool setups it is essential that 
the nose of the tool be held in a fixed rela- 
tion to the side of the tool shank. Otherwise 
the cuts taken by the individual tools may 
not overlap, or if the cut is of a profile type, 
the profile will not be accurate. 

Practically all shop men are aware of the 
fact that a tool with a large nose radius 
possesses greater strength and resistance to 
shock than a tool with a small nose radius 
or a sharp point. However, the rate of tool 
wear at the nose is increased when the nose 
radius is too large in proportion to the 
depth of the cut and feed. 

The optimum size of nose radius is de- 
pendent upon many factors, including the 
quality of finish desired, the size and rigidity 
of the work and the machine, eccentricity or 
interruptions in the cut, etc. In selecting 
the nose radius for tools used on final finish- 
ing cuts for contour profiling work, it should 
be understood that the nose radius must be 
the same size as the cam follower. 

Rake angles for multiple setup steel turn- 
ing tools are found to vary somewhat in the 
different plants, but in general most plants 
employ tools having a 6° to 8° positive 
side rake and back rakes of from 0° to 5° 
negative. Since practically all multiple steel- 
turning tools employ ground-in chip break- 
ers, it must be kept in mind that the rake 
angles refer to the bottom surface of the 
chip breakers and not to the top face of 
the tip. 
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XQ. PRODUCTION BRAZING 
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Each of these parts represents a tough production bottle- 
neck that was broken by fast, economical “Production 
Brazing”! Machining was found to be too slow and too 
costly. Even more important, Production Brazing produced 














stronger, cleaner parts. 
lt is very possible that the metal products you now manu- Lindberg Atmosphere Brazing Furnace 


facture can be made better, cheaper and faster by Lind- LINDBERG ENGINEERING COMPANY 


berg Furnace Production Brazing. 2451 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 


There's no cost or obligation involved in having a Lindberg ; 
engineer study your methods and products. His suggestions ) } : ' ) | 
and recommendations can be most helpful in maintaining ‘. A’ | : 
and strengthening your position under the keener post-war j ’ | ‘ | | 
a7 a ' 


competition now at hand. 


Write, wire or phone for immediate attention. ’ 
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 Q). REJECTS CUTTING DOWN YOUR PRODUCTION? 


Coolant control by Hoffman Filtration is the answer. 

Hoffman Filtration Equipment puts precision finish- 

ing on a volume basis, controls the quality, defi- 
enitely reduces rejects. 


Q. GETTING MAXIMUM WHEEL & TOOL LIFE? 


For conserving life of grinding wheels and cutting 

tools, there’s no coolant like a clean coolant. 

Hoffman coolant filtration prevents wheel glazing, 
esaves many re-dressings. 


Q - CLEANING OF MACHINE SUMPS TOO COSTLY? 


Hoffman Filters with Automatic Sludge Disposal are 

the answer to this one. Self-cleaning models permit 

practically continuous machine operation, reduce 
e maintenance. 


U.S. HOFFMAN 


COOLANT FILTERS+ FILTRATION ENGINEERING SERVIC 


ee 
CORPORATIO 


Y 
" 
223 Lamson St., Syracuse, N.Y 











In the normal course of tool regrinding, 
trouble is often caused by enlarging the nose 
radius and developing chip breakers nar. 
rower than originally designed. To insure 
exact duplication of tool shape, including 
the nose radius, templates should be made 
up for each tool design and all tools should 
be checked against the corresponding tem. 
plate before issuance from the grinding 
room. 

In practice it has been found that tools 
for light cuts can be reground once or twice 
at the front and side before it becomes nec. 
essary to regrind the cutting face (top) of 
the carbide tip. When this is done more 
than twice the chip breaker width is usually 
decreased so much that the chips choke up 
and cause tool trouble. Tools used for heavy 
roughing cuts usually require regrinding of 
the chip breaker each time that the cutting 
edges are ground. 


—Ralph Granzow. Western Metals, Vol. §, 


July 1945, pp. 36-37, 


Welding Hastelloy Alloys 
Condensed from “The Welding Journal” 


The chief precautions required in oxyacet- 
ylene welding of all four Hastelloy alloys 
are avoiding carbon pickup and overheating. 
Carbon pickup can be minimized by using a 
neutral flame. Carbon pickup is particularly 
detrimental to Hastelloy C, because this con- 
tains chromium. 

When large castings of A, B and C are to 
be welded, they must be preheated to a dull 
red heat. On small castings or when making 
butt welds in pipes, preheating with the 
flame will generally be sufficient. Butt weld- 
ing of pipes can be done without fiux. 
Corrosion resistance is not lost unless an 
unnecessary amount of heat is applied or 
the casting is held in a critical temperature 
range for several hours. 

The oxyacetylene method is the only 
suitable one for welding D in ordinary pro- 
duction. All castings of D should be pre- 
heated to about 1400 F, with heating in- 
direct and slow up to 800 F, then faster. 
After completion of welding, the preheat- 
ing burner should be left on until the cast- 
ing ‘is evenly heated throughout the welded 
joint. 

The metallic-arc process is the most 
satisfactory all-around method for welding 
sheet and plate of A, B and C. Electrodes of 
the same alloys are used except with A, 
for which B electrodes are used. It is 
usually preferable to use two fillets. Weld- 
ing should be done rapidly and with as 
litle current as possible. The arc should 
be choked short and the electrode should be 
worked away from the molten puddle. 

Work on resistance welding has progress- 
ed to such a point that A is now being 
applied to steel vessels in much the same 
way as stainless steel is used for lining. 

Steel valves can be coated with B or CG, 
using the oxyacetylene or metallic-arc proc- 
esses. The steel must be clean, and the parts 
being coated must be preheated to 600 
to 1200 F, and kept at this temperature 
during the welding period. After coating, 
the parts are cooled in still air. ; 

To maintain corrosion resistance, it 1 
usually necessary to heat treat after welding. 
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ACID CLEANING 
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AND DESCALING 
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COMPOUND. - 








. * . ian i Lge 
VITAL QP 
USES: 1. As a pickling bath concentrate in metal finishing shops. 


2. As an acid cleaner for removing water scales from feed lines, boilers and a variety of 
industrial equipment. 


1. METAL SURFACE PROTECTION: This 3. IMPROVED WORKING CONDITIONS: 


carefully manufactured compound is Acid fuming is controlled, thus contribut- 
known to give high protection to ferrous ing to better working conditions in the 
metal surfaces. The danger of over-pick- plant. 
MAJOR ling, pitting and high hydrogen absorp- 
ADVANTAGES: tion will be minimized. 4. CONVENIENCE: Furnished in liquid 
9 form ...can be used either directly from 
2. REDUCES ACID CONSUMPTION: Com- the original container or diluted as much 
pared to an uninhibited acid, Pennsalt as one part Pennsalt PM-90 to four parts 
PM-90 reduces acid consumption since of water. The dilution range will be gov- 
the acid cleaner is consumed principally in erned by the speed of cleaning necessary 
the removal of rust and scale and not in as well as requirements of the particu- 
attacking the base metal. lar operation. 


PENNSALT PM-90 is packaged in returnable 13 gallon glass carboys containing 115 Ib. net. For large con- - 
sumption, Pennsalt PM-90 is also supplied in tank cars of 4,000 gallons each. 


SPECIAL CHEMICALS DIVISION 
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; PENNSYLVANIA SALT 
SPECIAL CHEMICALS DIVISION i MAN UF TURING C PANY 
PENNSYLVANIA SALT MANUFACTURING COMPANY | 
Dept. MA-10, 1000 Widener Building, Philadelphia 7, Pa. I 1000 WIDENER BUILDING, PHILADELPHIA 7, PA 
4 | ’ ’ . 
Kindly send me complete information on Pennsalt PM-90 i NEW YORK e CHICAGO e« ST. LOUIS « PITTSBURGH e CINCINNATI « MINNEAPOUS 
1 WYANDOTTE ¢ TACOMA 
NAME_____ f = 
TITLE. 





- SPECIAL CHEMICALS DIVISION PRODUCTS 
COMPANY Acid, Alkali, and Solvent-proof Cements - Acid, Alkali and Solvent 


DD PES Emulsion Type Cleaners - Paint Strippers - Pickling Agents - Rust Inhibitor 
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EASILY! 


INSTANTLY! 
ACCURATELY! 





The Engelhard Flualyzer is a highly sensitive instrument 
particularly adapted to determining the carbon dioxide con- 
tent of the generated gas in either oil or gas fired atmosphere 
type heat treating furnaces. Extremely accurate results are 
obtained by combination of the time-proven Wheatstone 
Bridge circuit for the analysis of CO. with the Engelhard 
Thermocouple circuit for the determination of temperature. 


Compact and completely self-contained, the Flualyzer is 
light-weight, portable, easy to handle. Readings are taken 
directly from a double range indicator calibrated from 0 to 
20% of CO. and 0 to 1000° F. 


A trial will convince you that this modern instrument 
provides maximum convenience and reliability as a furnace 


atmosphere test unit. 


Write today for details and specific application data. 

















On A and B, a “full anneal” consists of 
holding at 2100 to 2150 F for 20 to 90 
min., depending upon the thickness, and 
cooling rapidly in air or quenching heavy 
sections in water. Alloy C is held at 2200 
to 2225 F for 2 to 3 hr., and cooled rapidly 
in air. 

The stabilizing anneal is frequently used 
before welding A, B or C sheet to prevent 
deterioration adjacent to welds, when heat 
treatment after welding is not practical. For 
A and B, it consists of holding at 1925 to 
1950 F for 2 to 4 hr., and air cooling. 
Alloy C is held at 2050 to 2075 F for 2 to 
4 hr., and cooled in air. 


—J. A. Gallaher. Welding J., Vol. 2%, 
July 1945, pp. 641-650, 


Temper-Brittleness of Alloy Steels 


Condensed from “Archiv Eisenhiittenwesen” 


Notch-impact tests were made at -200 C 
(-330 F) room temperature, and 500 C 
(930 F), with plain and alloy steels with 
0.14-0.38 C, 0.28-0.36 Si, 0.41-0.55 Mn, 
0.014-0.034 P, 0.01-0.023 S, 0.51-1.24 Cr, 
0.39-0.52 Mo and 2.6-3.9% Ni. 

It was shown clearly that temper-brittle- 
ness and hot-brittleness are essentially iden- 
tical and a modification of cold-brittleness, 
so that their prevention or the reduction 
of their tendency can be brought about by 
the same constituents that prevent a shift- 
ing of cold-brittleness toward higher tem- 
peratures (e.g. molybdenum for chromium- 
nickel steels), or by holding them at least 
24 hr. at higher tempering temperatures, 
650 C (1200 F). 

The occurrence of these types of brittle- 
ness is due to longer staying of the steel in 
a critical temperature range, which depends 
on the chemical composition of the steel 
and of the time of tempering, but is mostly 
400 to 550 C (750 to 1020 F). 


—P. B. Michailow-Michejew. Arch. Eisenhiittenw., 


Vol. 17, Jan./Feb. 1944, pp. 177-184. 


Carbide Cutting Techniques 


Condensed from 
“Western Machinery and Steel World” 


Criterion Machine Works, Beverly Hills, 
Calif., first experimented with carbide tools 
eight years ago when they were making 
parts for Howard Hughes’ racing plane. 
Criterion has developed carbide tools in 
connection with its production for aircraft 
parts and has thereby solved innumerable 
problems common to production and 
tooling. 

The ability of carbide tools to cut heat 
treated steel rapidly makes possible the use 
of treated forgings and bar stock, and 
eliminates the necessity for machine cuts 
prior to heat-treatment. In one machining 
problem on a X4130 steel forging, heat 
treated to 150,000 p.s.i., the resultant saving 
in machining costs by switching to carbide 
tools was 60%. In general, increased pro- 
duction and improved finish have resulted 
from their use. 

Certain fundamental rules must be ob- 
served, and some of the more important are: 
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* HILLIPS Propane or Butane is ideal for heat 
treating or controlled atmosphere furnaces. The 
uniform composition of these fuels assures accurate 





control of furnace temperature and furnace atmos- 
% 


plan to install new heating equipment or conversion | 
of present facilities, it will pay you to investigate 
the efficiency of Phillips Propane or Butane. 


phere due to constant gravity, thermal value, and 


fuel pressure. Scaling troubles with the attendant 


annoyance of extra manufacturing operations and 
added expense are reduced to a minimum. If you 


PHILLIPS PETROLEUM COMPANY 


Philgas Division 
BARTLESVILLE, OKLAHOMA 
Branch Offices. in NEW YORK, CHICAGO, PHILADELPHIA 


MILWAUKEE 


DETROIT, ST. LOUIS, SHREVEPORT, AMARILLO, HIBBING, DENVER 


WORLD’S LARGEST MARKETER OF LIQUEFIED PETROLEUM 
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FOR-El 
HIGHLY BUFFED COPPER 
Sales and Serice from Coast to Coast 


ANODEX 61X has been especially developed for more pos- 
itive results through reverse current electro-cleaning. 8 ozs. 
of ANODEX 61X per gallon used when cleaning at 200 F. 


reverse current in excess of 1 minute will thoroughly clean 


. buffed copper with absolutely no discoloration or loss of 


MEW YORK 
Udy lie Corp. 
(8.4. City? 


color to the copper coating. ANODEX 61X may be readily 
rinsed in cold water and it is considered by many to be 
the finest material ever introduced for cleaning copper 
prior to bright nickle plating. Available for immediate 
delivery. 


YPiT t roe “S00 NA . S 


Bring your files up to date. Order your Data Sheets on 
the improved ANODEX, METEX, METALEX, or 
DYCLENE compounds that are now individually for- 
mulated for speeded up and improved finishing 


room production. 


MAG DERMID 


INCORPORATED 
WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


Ottaorr cmicaco CLEVELAND sf. tours TORONTO—CAN, 
Clash Industrial 


Udylite Corp. Udybte Corp. Udyhve Corp. leteke, 
Wegner Bros. Geo. A. Svtr Mia. Co. McGeon Chem. Co. Incorporated Swpelies Co. 














(1) Use as large a tool as practical to 
give maximum carbide tip support. Use 
rigid support on all carbide tool settings, 
Set up tools with minimum of over-hang. 
Allow blocking under tools to extend as 
far under edge as possible. Remove rocker 
from tool holder and replace with solid 
parallel support. Do not expect maximum 
performance without maximum tool stabil- 
ity. Chatter of tool or work causes chipping 
of cutting edges with resulting decreases in 
tool life. 

(2) Use surface speeds two or three 
times that of high-speed tools to start and 
increase speeds gradually from these. Car. 
bide tools have few advantages when run at 
low speeds. 

(3) Do not stop a carbide tool while it 
is cutting. Always release the feed and 
withdraw the tool before stopping the work 
or machine spindle. 

(4) Try to schedule operations to use 
standard tools whenever possible so that 
inventories may be kept low and few special 
replacements made. 

(5) Grind carbide tools on a grinder de- 
signed for carbide. Use green or gray-grit 
silicon carbide wheels for roughing and 
diamond wheels for finish lapping. A keen, 
lapped edge on a tool produces a better 
finish and materially increases tool life. 
Grind carbide tools to recommended clear- 
ances and rake angles. These angles are 
much more critical than on high-speed 
tools. Do not overheat tool while grinding. 
Keep tools moving across wheel for free 
cutting. If dry grinding, do not cool tip in 
water. Do not try to grind carbide tools 
on the same wheels used for high-speed 
tools, as chipped cutting edges and cracked 
tips usually result. 


—Western Machinery & Steel World, Vol. %, 
June 1945, pp. 248-249, 263. 


Metal Removal with Coated Abrasives 


Condensed from 
“Production Engineering and Management” 


It is estimated that five times as many 
plants are using coated abrasives as a pro- 
duction tool today as were using them in 
1940 despite the almost total wartime 
eclipse of many lines, such as woodworking 
and furniture plants, formerly the largest 
consumers of coated abrasives. 

The modern coated abrasives represent an 
enormous advance over the old-time sand- 
papers. Now the papers and cloths are 
coated with electric furnace grinding wheel 
abrasives (aluminum oxide or silicon car- 
bide), some are waterproofed to permit 
increased operations with coolants, and 
many are Durabonded for improved resis- 
tance to heat and humidity. 

The continuous improvements in coated 
abrasives have led to increasingly faster belt 
sanders and speedier disc machines. Air of 
power driven portable tools, readily adapted 
to the use of coated abrasives, already were 
in common use for drills, small abrasive 
wheels and rotary files. Many new “gadgets” 
of coated abrasives have found extensive use 
for applications, such as deburring, sanding 
and finishing. 

Uniformity of the abrasives, sharper coat- 
ings, cooler cut, cushioned contact, plus the 
scientifically joined belts and the ease of 
change from any of the 16 grits tu another 
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EVERAL years ago, in a Pittsburgh electrical 

manufacturing plant, a disc or ‘‘cookie’’ die was 

placed in operation. It was made of Diecarb, Firth- 
Sterling's newest, original, sintered carbide develop- 
ment for blanking dies. This ‘‘cookie’’ die blanked a 
circle of silicon electrical sheet .025 inch thick, to be 
used in rotors and stators. 


It proved so successful that since then two other 
similar Diecarb dies have been put to work—all 
averaging 50 to 60 million blanks per grind, as 
compared with 90,000 pieces per grind with high 
speed steel dies. 


GET IN TOUCH WITH US 


ee 





The original die, at the latest count, had pro- 
duced the unprecedented total of over a half 
billion stampings, and was still going! 


In fact, the life of these remarkable Diecarb dies 
is not yet determined because all dies so far made 
are still in use. 


Diecarb can be used for blanking and forming a 
diversity of materials including metals, plastics, paper, 
etc. It operates successfully on thicknesses up to 7/16 
inch. It is proving unmatchable for high production 
operations, saving both downtime and maintenance. 


If you have a product that requires blanking or if 
you are planning one—call in Firth-Sterling now to 
test the possibilities of Diecarb. 





A complete Diecarb engineering service is at your call—for 
designing complete dies; for aiding in application of Diecarb to 
die shoes by brazing; shrink-fitting; press fitting and mechanical 
matrix; and for proper grinding. 


OCTOBER, 1945 


~ Kisth-Sterling 


STEEL COMPANY 


OFFICES: McKEESPORT, PA. + NEW YORK + HARTFORD + PHILADELPHIA 
PITTSBURGH + CLEVELAND + DAYTON + DETROIT + CHICAGO - LOS ANGELES 
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SYSTEMS 


Instantly 
with the Alnor Velometer 


This instantaneous direct reading air velocity 
meter measures air speed in feet per minute. 
There are no calculations, no timing, no con- 
version tables; its use is so simple that anyone 
can take accurate measurements with the 
Velometer. Extension jets permit correct read- 
ings in many locations that would be difficult 
or impossible to reach with other means of 
measurement. 

Keep exhaust equipment working efficiently 
by regular checks for draft, leaks, blower oper- 
ations, etc., with the Alnor Velometer. You can 
get accurate information on performance with 
a few minutes’ inspection at regular intervals. 

The Velometer is made in several standard 
ranges from 20 fpm to 6000 fpm and up to 3 
inches static or total pressure. 


Velometer used for positive 
static pressure readings 


Special ranges available as 
low as 10 fpm and up to 25000 
fpm velocity and 20 inches 
pressure. Write for Velometer 


bulletins. 


ILLINOIS TESTING LABORATORIES, INC. 


420 North La Salle Street 
Chicago 10, Illinois 














gfain size are important factors in the wider 
use of coated abrasives. The tremendous jp. 
crease in the application of coated abrasives 
as a production tool has been the result of 
far better abrasives, many new, faster and 
more efficient machines, ready adaptability, 
and careful field engineering. 


I. L. Halstead. Prod. Engineering & Management, 
Vol. 16, July 1945, pp. 71.73, 


“Roulette Wheel” 


Condensed from “Modern Industrial Press” 


The “roulette wheel” is a combination 
saw-trimming, milling, drilling, counter. 
sinking, and checking fixture designed and 
constructed at Plant A-2 of Lockheed Air. 
craft Corp. It reduces fabrication time on 
the nose cowling of a patrol fighter-bomber 
by 95 min. These operations are now easily 
performed by one operator in a single 
vertical set-up. 

This fixture is actually five fixtures built 
into one. It saves much valuable floor space 
and eliminates considerable handling of 
work and lost motion. Despite its size, it 
is a precision machine. 

Floor to floor time for locating and drill- 
ing 72 holes, countersinking 36 holes, saw 
trimming a circumference of 164 in., mill- 
ing a slot 16 in. long, checking diam. of 
thrust ring relative to trailing edge of cowl- 
ing, and picking up co-ordinated points 
averages 1414 min. All this is accomplish- 
ed by use of air-operated clamps, double- 
spindle drilling attachments, power feed for 
trimming operation, a high-speed attach- 
ment for milling the slot, and use of rack- 
and-gear operated slides to feed the drills, 
countersinking tool, and mill cutter through 
the work. 


—J. L. McGraw & A. H. Shum. Mod. Ind. Press, 
Vol. 7, July 1945, pp. 33-34 


Welding Cast Iron 
Condensed from “The Welder’ 


Cast iron may be of several types—gray, 
white, malleable, and those having special 
alloy additions. All are weldable except 
white cast iron and the high silicon corto- 
sion-resisting type, such as Tantiron. In 
discussing the welding of cast irons, two 
main groups may be considered, (1) gray, 
white, and malleable, and (2) alloy cast 
irons. 

Alloy cast irons are recent and include 
gray irons having small additions of nickel 
and chromium, yielding  finer-grained, 
stronger and more homogeneous castings. 
They have a high tensile strength and are 
heat- and corrosion-resistant. 

The chief factors affecting the welding 
of cast irons are: low ductility with com 
sequent ease of fracturing during local hest- 
ing during welding; effect of rapid cooling 
and consequent production of white 1100, 
transfer of carbon from iron to weld met 
forming carbides; local contraction; lack ot 
uniformity of castings, such as flanges 00 
thin-walled sectiens. 

Careful preheating may overcome many 
of the above difficulties. Three methods are 
used: Uniform local preheating to 600 C 
(1100 F), maintained until welding is com 
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@ When you use the cleaning 
material best adapted to the kind 
of dirt to be removed, the metals 
being cleaned and the degree of 


cleanliness wanted, you've gone 
e way toward max- 
























Cleaning After Heat Treating 
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Whenever an efficient yet safe metal 
cleaner is needed, Metso is the choice. 
It is a feature of most of the popular 
soft metal cleaners. 

Metso, more than just another alkali, 
has a soluble silica component. This 
not only improves cleaning effect, but 
also restrains corrosive action. 


vee wiry MELSO 


That’s why Metso cleaners are safer. 
They‘re economical in use too. 










Contact your dealer or write us for 
samples and literature. 


Sodium Sesquisilicate U.S. Pat. 1948730, 2145749 
Sodium Metasilicate U.S. Pat. 1898707 


PHILADELPHIA QUARTZ CO. 
Dept. C, 125 S. Third St., Phila. 6 
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OUR SERVICES 


Flame Hardening @ Annealing ® Aerocasing * 
Carburizing ® Bar Stock Treating and Straight- 
ening ® Heat Treating ® Nitriding ® Cyaniding ° 
Physical, Tensile and Bend Tests. 


THE LAKESIDE STEEL IMPROVEMENT CO 


5418 Lakeside Aven Lf 











pleted, with slow cooling to prevent for- 
mation of white cast iron; in case of wheel 
spokes, and so forth, the preheating to 200 
C (390 F) of a section other than the weld 
so that it will contract with the weld; com- 
plete preheating of intricate castings ups to 
600 C, with slow cooling to ensure uniform 
contraction. A method of building a simple 
preheating furnace is described. 

Electrodes should be used that have a 
lower carbon content and a lower melting 
point than the cast iron, and should be such 
that they will readily combine with the 
carbon from the cast iron. Murex “Cast 
Iron” (nickel alloy) electrodes are suitable, 
and “Bronze” electrodes have been used. 
These are particularly serviceable on large 
castings where preheating is impossible. 

For welding large cross-sections, it is 
usual to precoat the surface with “Cast Iron” 
(nickel alloy) deposit and then weld with 
Murex “Cast Iron” (soft iron) electrode. 

Principal types of electrodes recom- 
mended for welding cast iron are: “Cast 
Iron” (soft iron), a fully fluxed electrode 
suitable for a.c. or d.c. supply, capable of 
being bent; “Cast Iron” (light coated), 
which operates on either a.c. or d.c. supply 
with low arc voltage; “Cast Iron” (nickel 
alloy); “Bronze 6”; “Armex 2”; and 
“Vodex.” Included table recommends elec- 
trode for each type of work. 

Large gage electrodes should be used and, 
if possible, the weld should be made in a 
single run. Where multiple runs are 
necessary in thick castings, the block weld- 
ing technique should be used. Care should 
be taken to prevent internal contraction 
stresses. 

—Welder, Vol. 13, July-Dec. 1944, pp. 27-31. 


Beryllium - Copper 
Heat Treatment Phenomena 


Condensed from 
“Zeitschrift fir Metallkunde” 


When heat-treating alloys of beryllium- 
copper of the copper-rich side of the sys- 
tem, certain phenomena of change in vol- 
ume and of electric resistance had been 
observed which were of great practical 
interest. These were qualitatively and 
quantitatively investigated with quenched 
alloys with a beryllium content between 
0.9 and 3.6% by means of the electrical 
resistance. 

A shortening in length of the specimens 
at 170 C (338 F) is connected with in- 
crease in resistance, and represents a com- 
plex formation (cold-precipitation) which 
at 280 C (536 F) is in part reversed again. 
The real precipitation takes place at 300 to 
375 C (570 to 700 F), and is indicated by 
a second decrease in length and strong fe- 
duction of the electrical resistance. The 
precipitations are dissolved again between 
400 and 600 C (750 and 1100 F), where- 
by a gradual increase in length and electri- 
cal resistance takes place. 

The eutectoid transformation alpha + 
gamma = beta causes an increase in length 
and a higher electrical resistance; the tem- 
perature of this transformation lies between 
600 and 618 C (1100 and 1140 F), notat 
576 C (1068 F) as given by previous 
authors. The anomalous changes in length 
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It goes without saying that tena- 
cious paint adhesion... volume 
output . .. low unit cost... smooth- 
flowing production ...many other 
desirable factors depend in an 
important degree on proper sur- 
face preporction preparatory 
to applying paint, lacquer, 
enamel or other organic finish to 
die cast parts. 





Comprehensively covering this im- 
portant pre-finishing surface con- 
ditioning procedure is a specially 
prepored Oakite digest,”’Produc- 
tion Cleaning of Die Castings.” 
It should prove extremely valu- 
able to all manufacturers of sur- 
face finishes, users and producers 
of die castings. 


FREE COPY 
Mailed on Request 


This specially prepared Digest describes 
tailored-to-fit Oakite techniques and ma- 
terials for cleaning such surfaces as zinc, 
magnesium, aluminum and copper alloys. 
Page after page gives you practical case 
history data that will help you put your 
finishing work on a fast, low cost produc- 
tion basis. Your request for this digest in- 
volves no obligation. Ask us to send you 
@ postpaid copy TODAY! 


OAKITE PRODUCTS, INC. 
30H Thames St., New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canode 





Specialized cleaning 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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in the tempering of higher percent alloys 
are explained by cavities in the metal which 
are formed by the disintegration beta = 
alpha + gamma, and thus seem to produce 
a substantial increase in volume, sometimes 
enlarging to visible cracks. This phenom- 
enon superposes itself to the before-de- 
scribed changes in length and occurs in 
a particularly pronounced manner with 
beryllium contents above 3.6%. 

The changes in length depend also on 
the quenching temperature. They are of 
sufficient magnitude so that in heat treating 
thick material different zones may have 
different changes and warping might take 
place. Quenching temperature and quench- 
ing velocity should, therefore, be very uni- 


form through the whole piece. 
Hans Thomas. Z. Metallkunde, Vol. 36 
June 1944, pp. 136-140 


Effect of Overaging Aluminum 


Condensed from “The Iron Age’ 


Test specimens of high strength alumi- 
num alloy sheet were heated for 24 hr. to 
determine the effects of overaging on physi- 
cal and corrosion inhibiting properties 
Tests, run at Northrop Aircraft, Inc., Haw- 
thorne, Calif., were made on specimens cut 
from 0.040-in. thick sheets of 75 S-T 
Alclad, 61 S-W, 61 S-T, 24 S-T80, 24 
S-T81 Alclad, and 24 S-T86 Alclad, under 
various treated conditions. 

Aging temperatures used were 250, 375, 
and 450 F. Similar test specimens were 
also overaged at 375 F. for 100, 200, 400, 
600 and 1000 hr. After receiving this 
treatment, one-half of the specimens were 
subjected to the Army-Navy specifications 
AN-QQ-H-186a. 

The uncorroded and corroded specimens 
were pulled to destruction in a 60,000-lb. 
Southwark-Emery testing machine. Stress- 
strain curves were taken for each specimen, 
and the yield load determined, using .0.2% 
offset. Results of the tests are presented in 
two tables. 

Corrosion of the 75 S-T Alclad alloy was 
limited to the cladding material, with no 
evidence of corrosion berween the base 
alloy and the cladding, or of copper diffu- 
sion from the base alloy after aging at any 
of the selected temperatures. 

Corrosion induced in alloy 61 S$ in both 
W and T conditions were intergranular, 
accompanied by undermining pitting of a 
severe nature. After aging at elevated tem- 
peratures, Alclad 24 S alloy in conditions 
T80, T81, and T86 showed evidence of 
copper diffusion from the base alloy into 
the cladding. 

Mechanical and corrosion inhibiting prop- 
erties of 75 S-T Alclad are least affected by 
temperatures up to 250 F of all the alloys 
tested. Above 250 F the mechanical proper- 
ties of 75 S-T are severely adversely affected, 
but its resistance to corrosion is relatively 
unimpaired. 

24 § Alclad in conditions T80, T81 and 
T86 show a marked decrease in corrosion 
resistance when overaged at temperatures 
above 250 F, while marked intergranular 
corrosion is evident in 61 S alloy when 
overaged at temperatures above 250 F. 


—Iron Age, Vol. 156, July 19, 1945, 
pp. 66-67, 140, 142. 
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M™* RE specific gravity of gen- 
; : 
4¥E erator gas with the Ranarex* 


instrument and continue purge until 


the specific gravity is the same at 
the furnace outlet as it is at the in- 
let. At that point you can be sure 
there’s no air in the gas. Danger of 


explosion is reduced and over-purg- 
ing for safety is unnecessary. 


Helps control quality 


Ranarex also makes it easy to main- 
tain uniform composition. Just 
measure the specific gravity of the 
raw gas and atmosphere gas. The 
instrument is quick, accurate, easy 
to use. It contains no chemicals or 


| fragile parts. 


Free booklet will be sent on request 
to The Permutit Company, Depatt- 
ment Al7, 330 West 42nd Street, 
New York 18, New York. In Canada: 
Permutit Company of Canada, Ltd., 
*Trademark Reg. U. S. Pat. Of. 


Montreal. 
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WOULD JO STEERING WHEELS 
IMPROVE YOUR DRIVING ; 


Ridiculous? Of course! A separate con- 
trol to guide each wheel would only 
serve to confuse the driver — make 
steering more difficult. A single control 
guiding both front wheels at once 
means better co-ordination — makes 
driving safer, easier, more efficient. 


Single Control Helps Welding, Too 


Two or more regulating devices are not 
necessary to control welding heat. On 
P&H Arc Welders, it is done with only 


P&H Model WA-200 with 
single control and Visi- 
matic calibration. WSR 
(Welding Service Range) 
ratings tell you the exact 
amount of usable welding 
current the machine will 
deliver from minimum to 
maximum. Ask for litera- 
ture about P&H welders 
and welding electrodes. 








one. There can't be any confusion 
about it. Volt-ampere regulation is 
automatic; the machine responds with 
exactly the right welding heat for 
downward, vertical or overhead weld- 
ing with bare or coated electrodes. The 
absence of unnecessary dials, gadgets 
and special adjustments makes it 
easier for the operator; there are fewer 
mistakes; welding results are con- 
sistently better. 


And P&H’s Visi-Matic calibration en- 
ables you to select the exact welding 
heat for all classes of electrodes. Write 
for literature. 


ARC WELDERS 
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Milwaukee 14, Wisconsin 
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Electric Strain Gages 


Condensed from “Metal Progress” 





Electric strain gages (SR-4 gages) have 
proven very useful in recent studies of com 
plex structures. Since the strain in the metal 
is reflected by a change in electrical resiy 
tivity of the wire of which the gage is made 
adequate electrical equipment is required t 
measure changes in the flow of an imposed 
current as the resistance of the circuit 
changes. The type of such equipment varies 
within wide limits, depending upon testing 
conditions. 

For a simple case with static loads, equip 
ment would usually comprise a resistance 
measuring device based on the Wheatstone 
bridge principle. The investigator generally 
utilizes the null method. A dummy structure 
is used for temperature compensation. If 
the testing technique is careful and th 
placement of the dummy gage proper, noth- 
ing but changes in the resistance of the 
active gage can throw the bridge out of 
balance. 

If the null balance method is used and 
the battery is reversed to isolate thermo 
electric currents arising from dissimilar 
metal contacts in the leads, it is possible to 
measure strains of 0.000,001 in. per in, 
corresponding to a load of 30 p.s.i. in steel 
or 10 p.s.i. in aluminum alloys. An addi- 
tional advantage of the null method is that 
it is independent of fluctuations in the bat- 
tery voltage. 

If a voltmeter is used in the bridge, 
strains may be determined more quickly 
than by the null method but with less 
accuracy. However, both methods are suita- 
ble only for static strains. Commercially 
available equipment for measuring static 
strains includes a 48-gage recorder that auto- 
| matically records static strains from 48 











° gages. This machine operates by balancing 

‘ee © a Wheatstone bridge, but employs a 100 

r METALS AND ALLOYS Now Ready! cycle carrier wave in place of direct currest. 
The electric strain gage can also be used 

, to measure dynamic strains, as its time lag 
| A complete Index to the feature contents of METALS AND is negligible. However, to record dynamic 
of ALLoys from its inception in 1929 to the end of 1944 is now strains it is necessary to employ electronic. 
available. Copies will be sent to all subscribers requesting them rather than mechanical devices, capable o! 


following the high strain rates associated 
with dynamic loadings. The dynamic equip 
ment is similar to the static equipment 0 
Address requests to Index Editor, MATERIALS & METHODS, that both are based on the measurement 0 
i 330 West 42nd St., New York 18, N. Y. voltage unbalance in a Wheatstone bridge 
The change in voltage potential is ampli. 
fied by electron tubes or other electronic 
devices. For moderate frequencies, up © 
120 cycles per sec., pens actuated by piezo 
electric crystals are able to record dynamic 
strains on moving paper. Mirror-type mult- 
° channel recording oscillographs will func 
tion satisfactorily at frequencies up to 2000 


until the supply becomes exhausted. Price $1.00 per copy. 
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Shrinkage cracks in 2 cast aluminum motor housings. 


YG L@® vvceescen PENETRANT INSPECTION 


Suppose that hereafter, in your castings 
all shrinkage cracks, hot tears, cold shuts 
and other surface discontinuities carry a 
shining signal light. Under such an ideal 
condition, as clients of the Magnaflux 
Corporation can testify, it is possible to 
maintain the highest standard of quality 
in any group of competing companies, 
and win leadership as well as reputation. 


“Spot-lighting” such flaws is the actual 
result of installing Zyglo equipment. Four 
simple steps are performed rapidly on 
every part that comes off the production 


line. The method is non-destructive and 
all parts passing inspection can be used. 


First, Zyglo penetrant carrying fluore- 
scent material is flowed over the part; 
then after washing, drying, and dusting 
with developing powder, it is examined 
under “black light.” Illuminated indica- 
tions are brought out which can be 
interpreted by the experienced inspector 
— frequently resulting in correction of 
the cause. 

Get the full story of Zyglo Inspection from 
a new bulletin now available. Write for it. 


*ZYGLO... the Trade Mark of Magnaflux Corporation applied to its 
equipment, material and methods for fluorescent penetrant inspection. 


MAGNAFL U X 


CORPORATION 


5908 Northwest Highway, Chicago 31, Illinois 


NEW YORK + DETROIT ~+- DALLAS 


LOS ANGELES 


CLEVELAND BIRMINGHAM 
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The new FLASH.- 
O-LENS offers 
foundry-men, 
machinists, and 
many others en- 
gaged in produc- 
ing metal parts an 


compact unit... 


Send today for illustrated catalog describing the new FLASH-O-LENS 
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/F THERE [S' A FLAW 
‘**FLASH-O-LENS”’ 
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for quality control of production— 


eT a ee ee 
HARDNESS 
TESTING! 


The Eberbach Micro Hardness Tester 


determines hardness of materials or 
metallographic constituents which can- 
not be measured by standard methods, 
and transfers these values so that they 
are comparable with other hardness 
tests. Originally developed as a re- 
search instrument, this highly precise 
modern laboratory tool is now widely used to check hardness specifi- 
cations of single grains in alloys, plated surfaces, nitrided and cyanided 
layers, and pieces too small for other testers. 


The Eberbach tester is equipped with an indenter unit designed to 
mount on any metallurgical type microscope. An accurately ground 
diamond indenter permits measurement directly in diamond pyramid 
units, instantly convertible to other systems. Data may be taken 
visually or photographically. 


Write for complete information. 


LABORATORY 
APPARATUS 
6- SUPPLIES 





ESTABLISHED 1843 














efficient, economical means of examining the ° 
most minute defects during routine inspections. 


FLASH-O.-LENS consists of a portable 40x microscope com- 
bined with a perfect source of illumination in one convenient, 
They are available in several models—powered 
by either standard flash light dry cells or by current from 
any AC or DC outlet—and with a selection of various combina- | 
tions of lenses, all interchangeable in the one lens housing. 








cycles per sec.; the record in this gy 
made on photographic paper or film. 
these frequencies, cathode ray oscillog 
devices must be employed with the 
also being made photographically. 
Strains encountered in flight have } 
recorded on magnetic steel wire, which 
be analyzed later on the ground, and } 
also been impressed on radio carrier w 
which are analyzed immediately at a gro 
station. 









et 










—Given Brewer. Metal Progress, Vol, 
Aug. 1945, pp. 3 









Impact Test for Cast Iron 


Condensed from 
Paper of the Iron and Steel Institute® 








Need has been felt for a simple test 
evaluate the shock resistance of high d 
cast iron, a property often of importance § 
modern engineering practice. A subcommi 
tee of the Technical Advisory Panel to ¢ 
Directors for Iron Castings, Ministry 
Supply, collaborated with a committee fre 
the British Cast Iron Research Associatig 
to standardize the impact test. 

Because of relatively low impact values 
for cast iron, the small test piece used for 
steel was found unsuitable. While clos 
agreement was not reached in the series of 
tests made, a procedure was fixed upon that 
was considered acceptable, pending addi- 
tional work. 

The Izod machine was selected as most 
suitable, and the 120 ft.-lb. apparatus was 
recommended. A test-piece 0.798 in. in 
diam. (0.5 sq. in. cross-sectional area), 
without notches, and a striking height of 
22 mm. were decided upon. 

An interesting phenomenon that develop- 
ed during the tests was the double-impac 
effect. Specimens after breaking frequently 
showed two impressions, sometimes more 
After considerable study, assisted with the 
high-speed camera, it was suggested that the 
second blow was caused by the underside of 
the knife-blade hitting the test-piece after 
fracture was complete. 

Consideration was given to a number of 
points in studying variations in the test 
results. After appraising the effects of using 
a long bar and making repeated tests, as 
compared to individual test-pieces, it was 
decided that the individual pieces were pre- 
ferable, although there was no evidence that 
the use of a long bar broken repeatedly was 
undesirable. 

Use of material previously broken in 
transverse testing seemed not to influence 
impact test results beyond the limits of 
variation of the test. Use of unmachined 
tests bars was not recommended, and 4 
machining tolerance of + 0.001 in. was 
suggested. 

The impact test measures a property not 
determined by any other mechanical test 
and there is no necessary connection between 
the tensile and transverse strength and the 
impact resistance of an iron casting. 
Phosphorous, tor instance, was found to 
have a greater effect upon toughness than 
upon other mechanical properties. 


—A. B. Everest, J. W. Grant & H. Morrogh. 
Paper, Iron & Steel Inst., June 1945, 21 pP- 



















MATERIALS & METHODS 
Formerly METALS AND ALLOYS 


XUM 











S$ 


YS 









The checkerboard pattern you see is a radio- 
graph of a group of aluminum motor shaft 
housings, revealing their hidden flaws. But 
you'll want to read the full story... 


ROUBLESOME FROM THE VERY START, the order 
TL ealted for cast aluminum housings with a three- 
piece metal insert. Troublesome? Any foundryman 
knows the headaches of locating inserts to a “T” 
. of getting a sound bond between insert and 


casting metal... 


Satisfactory motor performance demanded pre- 
cision... so a seemingly correct casting technic 
was developed. Castings were delivered to the cus- 
tomer. Radiographic inspection turned thumbs 
down on 40%. Many inserts were out of place, and 
incomplete bond was common. 


Radiography had forestalled the wasteful machin- 
ing of many faulty parts—and from the customer’s 


RADIOGRAPHY 


ANALYZES .. R RF M 


With rejections 40% 


RADIOGRAPHY helps cut them to less than 5% 


... Saves unnecessary machining 


viewpoint, the savings were important and obvious. 
But radiography went a great step further... 

To reduce rejections, the foundry tried new casting 
‘echnics . . . each step was radiographed, studied, and 
changed. Thus, with the help of X-ray, a satisfactory 
procedure was finally achieved, and deliveries of the 
improved castings began. Continuing radiographic in- 
spection showed that rejections were now less than 5%! 

7 + . 

This case history repeats common experience. For 
radiography is more than an inspector of internal struc- 
tures... it’s a design tool, too. X-rays show designers 
how to reduce weight safely. They help engineers specify 
sound processing technics. They guide the fabricators to 
better fabricating methods. 

Now is the right time to explore full use of 
radiography in your. plant. See your 
local X-ray equipment dealer. 


EASTMAN KODAK COMPANY A, 
X-ray Division, Rochester 4, N. Y. 




























NON-CONTACT THICKNESS GAUGE 


DETECTS CHANGES OF LESS THAN 1% 
The answer to PRODUCTION thickness gauging 


Gauging thickness by X-ray scanning is a new technique applying 
the fast, accurate, non-contact X-ray method to your most difficult 
gauging problems. 


The balanced comparison of the X-ray absorption of the scanned 
material against that of a standard of known composition and 
thickness results in an exact and continuous determination of 
constant thickness or deviation therefrom. 


Adaptable to control any process requiring regulation of material 
thickness, density or chemical composition, it can be applied to 
continuous detection of internal flaws or imperfections in uniform 
section material, as a PRODUCTION gauge in the shop or as 
a MASTER GAUGE in the Laboratory. 


Write today for details, and learn how The X-Ray Non-Contact 
Thickness Gauge can solve your production problems. 


X-RAY ELECTRONIC CORPORATION 


New York 21, N.Y. 


End Avenue, 


Two East 
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Visual Inspection of Castings 


Condensed from “American Foundrymen 

Visual inspection may be either examina. 
tion by the unaided eye or the eye supple. 
mented by a few simple tools. With only 
the former, many types of defects can be 
discovered to prevent undesirable Castings 
from reaching the purchaser. 

Burned-in sand, sand holes, gas holes and 
shrinks are all defects that can usually be 
detected with the naked eye. Burned-in sand 
may be especially serious if it occurs on a 
surface that is to be machined. 

A pointed hammer, a straight edge, a file 
and a short length of tag wire are simple 
tools that often help in visual inspection, 
Slight indentations in castings, if pounded 
with a pointed hammer may reveal serious 
sub-surface defects. The extent of sub-surface 
defects can often be explored by inserting 
a piece of tag wire if the defect has an open. 
ing at the surtace ot the casung. 

A straightedge is useful in checking the 
surfaces of castings that have a tendency to 
warp. 

A rough measure of hardness can be 
made with a file. Castings that have been 
repaired by welding sometimes show ex- 
cessive hardness near the weld. 

The chalk and oil method of revealing 
cracks is useful for revealing cracks that 
aren’t apparent to the unaided eye. 

There are many other types of inspection 
but in all probability 75% of all defective 
castings could be found by vigilant inspec 
tors if they would take advantage of these 
suggestions made in the interest of visual 
inspection. 

M.D. Johnson, Am. Foundryman, Vol.1 
June 1915, pp. 59-6 


Wear at Sliding Friction 


Condensed from “Metallwirtsch ift” 


To investigate the mechanism of wear 
in non-ferrous metals, a testing apparatus 
was designed in which the sample in the 
form of a ring on a shaft was rotated 0 
that its outer periphery rubbed against the 
countersample in form of a plane plate; 
ring and plate were of same or different 
metals. The apparatus was mounted in a 
furnace so that the tests could be made in 
a temperature range from —190 to +600C 
(-310 to +1100 F), with a pressure of 5 
to 7.9 kg. per sq. mm. (7100 to 11,240 
p.s.i.) and sliding velocities of 1.8 and 9.5 
m. per sec. (7.1 and 37.4 ft. per sec.). _ 

As measure of wear, the loss of weight of 
both parts after a travel of 10,000 m 
(39,370 ft.) was taken. The metals used 
in the tests were lead and zinc, light metals, 
silver, copper and nickel; at room tempef2- 
ture, tests were also made with cooling and 
lubricating agents. 

Wear is essentially due to welding phe 
nomena between the engaged sliding metals. 
Everything that is favorable to such local 
welding taking place is therefore enhancing 
wear, as, for example, use of pairs of 
samples of pure or related metals, direct 
contact of the surfaces, elevated tempera 
tures, and use of easily weldable materials 
(of low melting point). 

Wear can be reduced by the following 
means: Use of pairs of unalloyable mateti 
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PAYING DIVIDENDS as an 


accurate guide in die designing 


Die making and design are not a guaran- 
tee that a die, upon initial operation, will 
produce castings free from faults. 

Various performance tests enable the die 
maker to change gates or vents which may 
be required because of obvious structural 
voids or voids which become apparent only 
after expensive machining operations. 

Recently, die designers have found x-ray 
an invaluable “‘control tool’. . . through 
radiographic studies of the internal struc- 


ture of trial run castings. The necessity for 


INDUSTRIAL X-RAY 








changes in gating and venting is determin- 
ed quickly, thus providing more rapid die 
development at greatly reduced cost. 
When x-ray is used in the development 
and *‘spot-check”’ of die castings, the econ- 
omy is far-reaching. X-ray eliminates the 
extra expenses involved in development 
time, and the wasteful production of a 
large number of trial castings. 
Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pa. J-02058 


Radiographic study of a 
motor bracket shows exces- 
sive porosity in the first pro- 
duction run. Both tapped 
holes and machined surfaces 
are called for at the points 
where these faults occur. 
X-ray examination prior to 
production would have de- 
tected this condition and sub- 
sequent loss been eliminated. 


Radiograph of the same cast- 
ing from a later run after a 
gate change had been made 
to produce a sound casting. 











Now is the time when good managers “clean 
house”. Much that was traditional has given 
way to definitely progressive methods. This 
book illustrates many of the thousands of new 
ways dimensions can be controlled more pre- 
cisely, more easily and more economically. In- 
dicating Gages are shown in all dimensional 
classifications for quick reference. It is an in- 
structive book from which you can learn new 


gaging methods. Write for a copy. 


FEDERAL PRODUCTS CORPORATION 
1144 EDDY STREET PROVIDENCE 1, R. I. 
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THIS BOOK 


Shows Ways to 
Insure Dimensional 
Quality and Cut 
Inspection Costs 


Pree 


if requested on your 
business letterhead. 
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PRECISION MEASURING INSTRUMENTS 




















als, e.g., iron and lead, iron and silver. 
alloying with substances which delay weld. 
ing, e.g., carbon to iron; formation of oxide 
layers which delay welding; and smoothing 
the sliding surfaces by flow layers, unde 
simultaneous formation of separating oxide 
layers. In the range of low temperatures 
wear was high; it decreased to a minimum 
with increasing temperature and then 
increased again. 

Silver seems to be metallurgically ag 
especially favorable material for beari 
as it does not alloy with iron while it alloys 
well with copper. Tests confirmed the 
silverplated plates with copper rings caused 
great wear, while with steel rings very little 
wear was experienced. 

Some rules for the use of silver gg 
material for sleeve bearings were establish. 
ed: The metal of the counterpart must noe 
be alloyable with silver; the silver must not 
form a too-thick coating on the metal sup- 
port; the metal support under the silver 
must have a high heat conductivity; and 
the silver should preferably be alloyed with 
elements which give it a higher strength 
at elevated temperatures. 





W. Radeker. Metallwirtschajt, Vol 3, 
June 20, 1944, pp. 202-215, 


Inspecting Thread Gages 


Condensed from “The Tool Engineer’ 


During the war, pipe threads entered into 
the precision class. However, inspection tools 
were often lacking. The optical comparator 
and sine bar provided means to check the 
pitch, thread and taper angle, but the pitch 
diameter presented a problem. 

A simple fixture in combination with the 
three wire method provided a reliable meth- 
od of determining the pitch diameter. The : 
threaded article was placed in position ona 
parallel plane, then the axial center line was 
dropped on the taper angle with the parallel 
plane. It was pivoted from a point repre 
sented by the bisection of the bottom pitch 
line and the vertical face to establish « 
parallel pitch line. 

The pitch diameter at the small end then 
became the hypotenuse of the taper angle. 
The side adjacent to this angle became @ 
theoretical pitch diameter and an accurate 
checking dimension for the entire length of 
the thread. 

Inaccuracies in the taper angle on the 
pitch line, which in many cases caused the 
real difficulties in qualifying a precision 
product, were then indicated. In the fixture 
a spring plunger was used to hold the 
article being measured against the gaging 
face. In setting up, the bottom wires wert 
placed in their relative positions on an angi 
lar block and the gage thread on the reat 
wire. 

A slight pressure on the small end pitch 
diameter face against the forward wire or# 
slight right or left rotation of the article on 
the wire against the shim properly loca 
the face of the gage. A small pellet of 
molding clay on either side of the apex of 
the outside diameter allowed the imbedding 
of the top wire on a level plane touching 
accurately on the pitch line. Checking 
done with gage blocks or with an indicatot 
height gage 

—F. W. Boeckel. Tool Engine 
Vol. 14, June 1945, p # 
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NOW WE CAN PLAN ON 
THOSE SCOTT TESTERS 
WE'VE BEEN NEEDING 


Our new catalog will help you visualize 
the latest physical test equipment for 
wire and metal strip. In addition, its 50 
pages contain information on testing 
methods, standards and other authori- 
tative and constantly useful data. The 
many models of *Scott Testers cover 
just about every type of test for tensile, 
hysteresis, twist, flexing, compression— 
cutting of rubber covering, etc., from 
finest filament wire to 1 ton tensile. 


* REGISTERED TRADEMARK 





REQUEST 
NEW 
“CATALOG 45 
AND TESTING 
HANDBOOK” 





it Testers — Standard of the Warld 


OCTOBER. 
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Engineering Dictionary 


DICTIONARY OF ENGINEERING AND MaA- 
CHINE SHOP TERMS. By A. H. Sandy. 
Revised by I. E. Berck. Published by 
Chemical Publishing Co., Inc., Brooklyn, 
N. Y., 1944. Fabrikoid, 534 x 834 in., 
153 pages. Price $2.75. 


To acquaint the newcomer in engineer- 
ing and its: associated trades with their 
terminology, Mr. Sandy has compiled this 
book of definitions of technical terms. 
The author is an instructor in mechanical 
engineering in a London school, and the 
book has a British flavor despite its revi- 
sion for this American edition. 

Temperatures are given in the Centi- 
grade system. Abbreviations for the British 
threads, B.S.F., B.S.P., B.S.W., are given, 
but the reader will look in vain for the 
American NF and NC. 

Some alloy compositions given do not 
correspond with practice in this country, 
as for instance that given for nickel silver. 
The same is true for several abbreviations, 
as M/M for millimeter. Less understand- 
able are several omissions of terms for 
procedures used in both countries, such as 
flybar cutting. 

The book will provide a general intro- 
duction to engineering language for the 
beginner, and since many terms are the 
same in both countries, it will be helpful 
to the American neophyte as well as to his 
British counterpart. A more careful revi- 
sion will increase its utility. 

—KENNETH ROSE 


Calcium and Its Alloys 


CALCIUM METALLURGY AND TECHNOL- 
oGy. By C. L. Mantell and Charles Hardy. 
Published by Reinhold Publishing Corp., 
New York, 1945. Cloth,6x914 in., 148 
pages. Price $3.50. 


This is No. 100 in the series of Ameri- 
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can Chemical Society Monographs. It is a 
fitting addition to so notable a succession 
of contributions to the progress of science. 

Very few realize the importance of cal- 
cium in the metallurgical world. If one 
will examine this treatise, he will be sur- 
prised at the expansion in the use of this 
metal and its alloys in the last two or 
three decades. As the authors point out, 
although the output of calcium is only a 
fraction of that of sodium, aluminum and 
magnesium, it is by far larger than that of 
some of the other alkaline metals, and the 
effect of small amounts of calcium on the 
properties of certain alloys is often great. 

The 17 chapters cover quite completely 
the applications and uses of calcium as a 
metal and as incorporated in some dozen 
or more alloys, such as calcium with alu- 
minum, copper, gold, lead, magnesium, 
nickel, silver, tin, zinc, and others. As 
much of the available information as it is 
possible to make public has been included 
in the various chapters, though it is nat- 
ural to expect that some data are still 
unavailable because of military considera- 
tions. 

The book can be regarded as authorita- 
tive because the authors have been asso- 
ciated with the calcium industry and its 
development from its inception. Unfor- 
tunately, just as the book appeared one of 
its authors, Mr. Hardy, passed away. 

—E. F. CONE 


Other New Books 


InpustRiaL Puncwasinc. By Edwin Laird Cady. 
Published by John Wiley & Sons, Inc., New York, 
1945. Cloth, 5% x 8% in., 256 pages. Price $2.75. 
This book is described by the author as one not 
only for the purchasing agent himself, but also for 
everyone who must work for, with, or through him 

sales managers, production executives, salesmen, 
and accountants. It deals extensively with ways by 
which the purchasing agent may get the best out of 
suppliers and the salesmen who represent them. The 










book is claimed to provide a tool to the experienced 
purchasing agent for teaching his subordinates and 
others. ‘“‘The technique of industrial purchasing 
cannot be advanced unless all the executive fune- 
tions which work with purchasing advance to- 
gether.”” The book should be of interest and help. 
ful to many in this field. 


Steet Expansion ror War. By W. A. Hauck, Pub- 
lished by Penton Publishing Co., Cleveland, Ohio, 
1945. Paper, 8% x 11 in., 191 pages. Price $2.00. 


This is an official, historical report prepared by 
W. A. Hauck, Steel Division, War Production 
Board, which reveals many heretofore unpublished 
and detailed facts about the American steel industry 
and other activities associated with it. Data are 
presented on facilities installed or revamped by 
about 3000 companies, together with details on 
type of products, cost and added capacity. It 
contains much valuable information on many import 


tant phases of several branches of the steel industry, 
particularly all steel expansion projects for the 
period of January 1, 1940 to June 30, 1944, both 
Government financed and industry financed. Iw 
trations of some new plants cover over 65 pages. 


Forcinc AneaD IN THE Wetpinc Business. By 
Robert S. Hale. Published by D. Hale, 57 Post St., 
San Francisco 4, Calif., 1945. Fabrikoid, 8%s1l 
in., 57 pages. Price $7.50. This is a condensed 
course in 50 sections on the business side of weld- 
ing, and is described as the first in its field. It 
explains how to organize and operate a successful 
and profitable welding job shop and contracting 
business. Each of the 57 sheets is printed on one 
side to allow information to be added by the stv 
dent on pages opposite text material. There are 
over 20,000 words plus illustrations, tables and # 
chart entitled ‘‘Functional Organization Chart of 8 
Welding Job Shop Contracting Business” (shipped 
loose with text manual). The author has also 
written ‘Welded Steel Construction,” a text and 
handbook, and he is the originator of a compre 
hensive home study course entitled “‘Welding En- 
gineering, Including the Principles of Metallurgy. 


A.S.T.M. Sranparps on Copper anv Correr ALLOYS. 
Published by American Society for Testing Mate- 
rials, Philadelphia, 1944. Paper, 6x9 inn 431 
pages. Price $2.75. This volume is sponsored by 
Committee B-5 on Copper and Copper Alloys, Cast 
and Wrought. It is intended to present, primarily 
in a convenient form for reference, the various 
A.S.T.M. standard and tentative standard methods 
of test and specifications covering copper and 
copper-base alloy products. Included in this volume 
are all the specifications, some 90 of them, coming 
under the jurisdiction of Committee B-5, as well as 
all of those under the jurisdiction of Committee Bl 
on Copper and Copper Alloy wires for electrical 
conductors. 
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The Makers of the 
‘ROCKWELL 


HARDNESS TESTER 
and the 


“ROCKWELL” 
uperficial 


HARDNESS TESTER 
now have produced a hardness testing 


machine for micrometric measurements 
of hardness, and it is called the 


TUKON TESTER 
es el 


KNOOP HARDNESS NUMBERS 


It is equally useful for Diamond Pyramid Hardness testing 
at light loads with 136° square base pyramid indenters. 


This “TUKON” Tester is definitely a laboratory instrument, 
operating automatically under electronic control. Any good 
laboratory assistant can easily and quickly learn to prepare the 
specimens to be tested and use the machine. 


It is already in use on important research problems in many 
of the most important metallurgical laboratories in this coun- 
try where it has opened up new avenues of investigation. 


Several of its users have remarked that a laboratory without 
a“TUKON” Tester is not up-to-date. Would you like full infor- 
mation about it. 

















MODEL 1FB “TUKON” TESTER 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE 


OCTOBER, 1945 


These Laboratories have ““TUKON” Tester 


Allegheny Ludium Stee! Corporation 
Allison Division — General Motors Corp. 
American Brake Shoe Company 
American Hammered Piston Ring Division Koppers Co 
American Rolling Mill Company 
Armour Research Foundation 
The Aviation Corp. — Lycoming Division 
The Babcock & Wilcox Company 
Battelle Memorial Institute 
Beli Telephone Laboratories, Inc. 
Bendix Aviation Corp. 
The Beryllium Corp. of Pennsylvania 
Bethlehem Steel Company 
Bliss & Laughlin, Inc. 
Breeze Corporation, Inc. 
British Admiralty 
Budd Induction Heating, Inc. 
Buick Motor Division — General Motors Corp. 
Carnegie Illinois Steel Corp. 
Carnegie Institute of Technology 
Caterpillar Tractor Co 
Chapman Valve Company 
Chase Brass & Copper Company 
Chrysler Corporation 
Cleveland Twist Drili Company 
Columbia University 
Cc. G. Conn, Ltd. 
Cramp Shipbuilding Co. 
Crucible Steel Co. of America 
Curtiss-Wright Corporation 
Delco Products 
Delco-Remy Division — General Motors Corp. 
Dow Chemical Company 
E. |. du Pont de Nemours & Co. 
Eastman Kodak Co. 
Eclipse Aviation Division of Bendix Aviation Corp. 
Electro-Motive Division — General Motors Corp. 
Elgin National Watch Co. 
Federal Machine & Welder Co. 
Federal Mogul Corp. 
Fisher Body — Detroit Div. General Motors 
Frigidaire Division — General Motors Corp. 
General Electric Company — Six Plants 
General Motors Corp. — Research Laboratories Division 
Gillette Safety Razor Co. 
Hamilton Standard Propellers 
Hamilton Watch Co. 
International Harvester Co. 
international Plainfield Motor Company 
Jones & Lamson Machine Co. 
Kennametal, Inc. 
Lehigh University 
Libbey-Owens-Ford Glass Co. 
The Linde Air Products Co. 
The Lukas Harold Corporation 
Massachusetts Institute of Technology 
Mellon Institute 
Dept. of Mines and Resources — Canada 
Motor Products Corporation 
National Tube Company 
Carl L. Norden, Inc. 
Norton Co. 
Ontario Research Foundation 
The Pepsodent Company 
Pratt & Whitney Aircraft 
Radio Corporation of America 
Raytheon Mfg. Co. 
Remington Rand, Inc. 
Socony Vacum Oil Co., Inc. 
Solar Aircraft Co. 
Sia: do-rd “teel Spring Co. 
The Studebaker Corp. 
Sylvania Electric Products, Inc. 
Ternstedt Mfg. Division 
The Timken Rolier Bearing Co 
Tufts College 
United States Government 
Army Signal Corps 
Bureau of Mines 
Frankford Arsenal 
National Advisory Committee for Aeronautics 
Naval Academy 
National Bureau of Standards 
Naval Observatory 
Navy Yard, Washington 
Naval Research Laboratory 
Naval Medical Center 
Naval Yard, Philadelphia 
Naval Aircraft Factory 
Naval Proving Ground 
Springfield Armory 
Watertown Arsenal 
University of California 
University of Chicago 
Vanadium-Alloys Steel Co. 
Van Der Horst Corp. of America 
Westinghouse Elec. and Mfg. Co. 
Wright Aeronautical Corp. 
Wyman-Gordan Co. 


WILSON 


MECHANICAL INSTRUMENT CO.. INC. 
365 Concord Avenue, New York 54, N. Y. 


Inc 
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is second nature to men who make 


TUBE TURNS 
Belter forgings for Industry 


NGINEERS who design Tube Turns 

forgings, tool and diemakers who 
fashion the dies, men who supervise 
production and heat treatment and the 
laboratory technicians who exercise rigid 
production control—all know steel, back- 
wards and forwards and inside-out. Forg- 
ing steel was their business long before 


the war began. 


When America prepared for war, all of 





Tube Turns’ forging skills were immedi- 


ately demanded for government work. 
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New methods and techniques were devised, 
capacity increased by new equipment and 
round-the-clock schedules. These abilities 
and this capacity are now available for the 


improvements of peacetime products. 


Where can the lighter weight and greater 
strength of upset or mechanical press stee! 
forgings contribute to improvement of the 
equipment you manufacture? Inquiries 
will receive prompt and complete co-op 
eration from Tube Turns engineers. Write 
TUBE TURNS (Inc.), Louisville 1, Ky: 
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Ferrous Metals 
ALLOY IRONS 


Molybdenum in Cast Iron. Climax Molyb- 
~ denum Co. (1-295) 
High-Silicon Iron Alloy. Duriron Co., Inc. 
(1-168) 
ALLOY STEELS 
Alloy Steels. Carpenter Steel Co. The uses 
and advantages of special purpose alloy 
geels are discussed in a 16-page, illustrated 
hooklet. Applications and physical proper- 
ie are included (1-317 


Non-Magnetic Uses of Manganese Steel. 
" American Manganese Steel Div., Am. 
Brake Shoe Co. ’ (1-303) 
Sel Analysis Chart. American on & 
(1-215) 


Wire Co 
Low Alloy Steel. Bethlehem Steel Co 
(1-117) 
Machinery Steels. Crucible Steel Co. of 
America. ; _ (1-297) 
Alloy Steels. Peter A. Frasse & Co., Inc. 
(1-220) 
Great Lakes Steel Corp. 
(1-171) 
Inland Steel Co 


Low Alloy Steels 


j 


High Strength Steel 


(1-90) 
Electric Furnace Specialty Steels. Jessop 
Steel Co. (1-283) 


Molybdenum Wrought Steels. Molybdenum 
Corp. of America (1-139) 
High-Strength Steels 


(1-312) 
High-Tensile Steel. You ngstown Sheet & 
Tube Co. (1-313) 


CARBON STEELS 


Free-Cutting Bessemer Steels. Bliss & Laugh- 
lin, inc. (1-291) 
Spring Steel. A. R. Purdy Co., Inc. (1-189) 


HIGH SPEED STEELS 
High Speed Steels 
Co 


Cleveland Twist Drill 
: (1-300) 
High-Speed Steel. Latrobe Electric Steel 


Co. (1-311) 


STAINLESS STEELS 


Stainless Steel Sheets. Eastern Stainless Steel 
Corp. Complete data on stainless steel 
sheets, including a pictorial review of the 
importance of stainless steel in various in- 
dustries, are presented in an attractively 
illustrated, 96-page handbook. (1-318) 
Machining Stainless Steels. Rustless Iron & 
Steel Corp. An interesting 84-page, illus- 
trated handbook presents complete data on 
the machining of stainless steels. Many 
helpful tables are included. (1-319) 
Stainless Strip Steels. Superior Steel Corp. 

properties, compositions and applica- 
tions of a variety of stainless strip steels are 
Presented in an attractive, 28-page, illus- 


itated bulletin. (1-320) 

Stainless Steels. Firth-Sterling Steel Co. 
| (1-246) 
Stainless Clad Steel. Granite City Steel Co. 
(1-256) 


Stainless Clad Steel. Ingersoll Steel & Disc 
Div., Borg Warner Corp. (1-104) 


TOOL AND DIE STEELS 


Tool Steels. Allegheny-Ludlum Steel Corp. 

170-page, pocket-size catalog presents a 
complete coverage of tool steels for all uses 
and users, and includes numerous illustra- 


tions. (1-316) 

Alloy Tool Steel. H. Boker & Co., Inc. 

r ; (1-305) 
ool Steels, Copperweld Steel Co. (1-228) 

Tool and Special Steels. Simonds Saw & 
Steel Co. (1-284) 
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IRON AND STEELS—GENERAL 





Magnetic Ingot Iron. American Rolling 
Mill Co. (1-308 ) 
Furnace-Treated Bar Steels. La Salle Steel 
Co. (1-299) 
Steel Stock List. Joseph T. Ryerson & Son, 
Inc. (1-169) 
Non-Ferrous Metals | 
a 


COPPER AND ITS ALLOYS 


Materials Specifications for Aluminum 
Bronze. Ampco Metal, Inc. Bulletin No. 
33, 12 pages, presents complete materials 
specifications, including chemicals, physicals, 
characteristics and uses, of Ampco Metal, 
a special aluminum bronze. (2-298) 
Free-Cutting Copper Alloys. Chase Brass & 
Copper Co. An interesting, 56-page illus- 
trated catalog presents complete data on 
free-cutting brass, bronze and copper alloys, 
and includes numerous tables on weights, 
tolerances, mechanical properties, etc. 
(2-300) 
Bronze Bushings and Bars. Shook Bronze 
Corp. Bulletin No. 45, 16 pages, presents 
a complete list of ready-to-use bushings and 
machined bronze bars made of Shook 664 
phosphor bronze. Numerous illustrations, 
specifications and prices are included. 
(2-301) 
Copper and Its Alloys in Tubes and Plates. 
American Brass Co. (2-164) 
Oxygen-Free Copper. American Metal Co., 


Ltd. (2-145) 
Engineering Bronzes. Bridgeport Brass Co. 
(2-275) 

Beryllium Copper Wire. Little Falls Alloys, 
nc. (2-263) 
Phosphor Bronze. Phosphor Bronze Smelt- 
ing Co. (2-213) 


Copper Alloys for Mechanical Uses. Revere 
Copper & Brass, Inc. (2-126) 
Nickel-Silver Alloys. Riverside Metal Co. 
(2-294) 
Phosphor Bronze. Seymour Mfg. Co. 
(2-285) 
LIGHT METALS 


Magnesium. American Magnesium Corp. 
(2-230) 


Please Use the Coupon 
on Page 1215 


Ingot Metal. Bohn Aluminum Co., Michi- 
gan Smelting & Refining Div. (2-204) 
Aluminum Alloy. National Bronze & Alu- 


minum Foundry Co. (2-187) 
Aluminum—the Versatile Metal. Reynolds 
Metals Co. (2-279) 


SPECIAL METALS 


Facing Material. Callite Tungsten Corp 
Various types of Callinite, a high conduc- 
tivity heat-resistant facing material, for high 
current applications where pitting, sticking 
or welding of contacts may occur, are dis- 
cussed in a 4-page, illustrated bulletin, No 
158. (2-299) 


Molybdenum and Tungsten. American 
Electro Metal Corp. (2-128) 
Hard Facing Metal. Fansteel Metallurgical 
Corp. (2-288) 
"Foote-Prints’"—a house organ on rare 
metals, alloys and ores. Foote Mineral 
Co (2-267 ) 


Metal Powders. Charles Hardy, Inc. (2-292) 
Metal Hydrides—Powders or Ingots. Metal 


Hydrides, Inc. (2-96) 
Metal Powders. Powder Metals & Alloys, 
Inc. (2-149) 
Hard Facing Alloys. Wall-Colmonoy Corp. 
(2-251) 


te ee 


| Non-Metallic Materials a 
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Nitrogen Compound. American Cyanamid 
Co. An attractive, 24-page, illustrated bul- 
letin discusses the many applications of 
Melamine, a nitrogen compound in the 
plastics, chemical, textile, paint and allied 
industries. (12-56) 
Silicone Rubber. Dow Corning Corp. This 
2-page folder announces a new silicone 
rubber, Silastic, which is resilient at tem- 
peratures up to 500 F and flexible at tem- 
peratures down to —70 F. (12-57) 
Phenolic Plastics. Durez Plastics & Chemi- 
cals, Inc. This 4-page, illustrated bulletin 
discusses a variety of Durez molding com- 
pounds, industrial resins and oil soluble 
resins. (12-58) 
Felt. Felters Co. This single-page, illustra- 
ted folder discusses the use of Felters felt 
for protecting machine parts from dirt, grit 
and dust, absorbing vibration, and as a 
lubricant feeder. (12-59) 
Silicone Rubber. General Electric Co. In- 
teresting data on the characteristics, prop- 
erties and applications of silicone rubber 
are presented in a 16-page, illustrated bul- 
letin. , (12-60) 


1213 








Synthetic Rubbers. WHycar Chemical Co. 
A variety cf Hycar synthetic rubbers, their 
properties and applications, are described 
in a 16-page, illustrated bulletin. (12-61) 
Molded Plastic Parts. American Insulator 
Corp. (12-35) 
Plastic Pipe Seals and Thread Protectors. 
American Molded Products Co. (12-51) 
Plastics. Bakelite Corp. (12-25) 
Plastics. Boonton Molding Co. (12-52) 
Plastic Laminate. Continental Can Co. 


(12-8) 

Plastics. Continental-Diamond Fibre Co. 
(12-5) 
Adaptor Connections. Corning Glass Works. 
(12-39) 
Molding Press. Defiance Machine Works, 
Inc. (12-31) 

Plastics. Dow Chemical Co., Plastics Div. 
(12-4) 

Plastics. Eclipse Moulded Products Co. 
(12-16) 
Plastic Data Book. Formica Insulation Co. 
(12-11) 
Coatings, Resins, Etc. Heresite & Chemical 
Co. (12-28) 
Plastics and Its Equipment. Hydraulic Press 
Mfg. Co (12-10) 


Plastic Custom Molding. Imperial Molded 

Products Corp. (12-46) 
Glass. Kopp Glass, Inc. (12-17) 
Plastic Sheets, Tubes and Rods. Mica In- 


sulator Co. (12-29) 
Plastics. Monsanto Chemical Co., Plastics 
Div. (12-19) 
Carbon and Graphite Products. National 


Carbon Co., Inc., Carbon Products Div. 


(12-47) 

Molded Plastic Products. Plastic Manufac- 
turers, Inc. (12-48) 
Plastics. Richardson Co. (12-13) 


Corrosion-Resistant Materials and Equip- 
ment. U. S. Stoneware Co. (12-55) 
Hydraulic Packing Rings. Weatherhead Co. 


(12-34) 
Laminated Plastic. Westinghouse Electric 
Corp. (12-50) 


pouee 


“Engineering Design 


ALLOY CASTINGS 


Alloy Steel Castings. Chicago Steel Foun- 
dry Co. This 8-page bulletin presents com- 
plete data on Evansteel, a nickel-chromium- 
molybdenum alloy for strength, wear and 
resistance to shock. (3-590) 
Steel Castings Chart. Empire Steel Castings, 
Inc. Bulletin No. 145-S is a designation 
chart covering ISO cast stainless corrosion 
and heat resistant alloy steel castings. 
(3-591) 


Heat- and Corrosion-Resistant Castings. Al- 


loy Casting Co. (3-497) 
Corrosive Handling Equipment. Duraloy 
(3-183) 


Co. 
Nickel-Chromium Castings. Electro Alloys 
Co. (3-326) 


CASTINGS—IRON, STEEL, NON- 
FERROUS, ETC. 


Castings. Baldwin Locomotive Works, 
Cramp Brass & Iron Foundries Div. This 
44-page, illustrated bulletin includes the 
compositions, applications and physical 
properties of 32 brass, bronze and iron 
alloys, formulas for calculating the weight 
of castings, etc. (3-588) 
Pressure Castings. Meehanite Research Inst. 
Many applications of Meehanite pressure 
castings, as well as faulty and correct design 
for pressure units, are discussed in a 4-page, 
illustrated bulletin. » (3-594) 
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Heat Treated Aluminum Castings. Acme 
Aluminum Alloys, Inc. (3-290) 
Special Castings. Advance Foundry Co. 


(3-381) 
Centrifugal Steel Castings. American Cast 
Iron Pipe Co. (3-374) 


Data on Brass and Bronze Castings. Ham- 
mond Brass Works. (3-194) 
Malleable Castings. Lancaster Malleables & 
Steel Corp. (3-571) 
Carbon and Low Alloy Cast Steels. Lebanon 
Steel Foundry. (3-498 ) 
Alloy Castings. Michiana Products Corp. 
(3-512) 
Cast Steel Breech Rings. Ohio Steel Foun- 
dry Co. (3-447) 
Centrifugally Cast Non-Ferrous Metals. 
Shenango-Penn Mold Co. (3-339) 
Steel Castings. Steel Founders’ Society of 


America. (3-431) 
Magnesium Castings. Superior Bearing 
Bronze Co., Inc. (3-532) 


DIE CASTINGS, PRECISION CASTINGS, ETC. 


Designing for Die Casting. New Jersey 
Zinc Co. (3-550) 
Die Castings. New Products Corp. (3-468) 
Aluminum Permanent Mold Castings. Per- 
mold Co. (3-584) 


FORGINGS 


Ring Gaskets. Steel Improvement & Forge 
Co. Gruv-Seal forged iron and alloy ring 
gaskets are described and illustrated in an 
8-page bulletin, No. 45. Specifications and 
prices are included. (3-596) 
Brass and Bronze Forgings. ‘Titan Metal 
Mfg. Co. This 8-page folder, No. 145, pro- 
fusely illustrates and describes a variety of 
hot pressed brass and bronze forgings. 
(3-595) 
Drop Forgings. Drop Forging Assn. 
(3-237) 
Forging Terms. Kropp Forge Co. (3-579) 
Pressed and Forged Products. Lenape Hy- 
draulic Pressing & Forging Co. (3-211) 
Steel Forgings. National Forge & Ordnance 


Co. (3-576) 
Drop Forgings. National Lock Washer Co. 
(3-580) 

Metal Forgings. Scovill Mfg. Co. (3-567) 


METAL PARTS 


Spark Plug Bushings. Aircraft Screw Prod- 
ucts Co., Inc. Bulletin No. 237-A, eight 
pages, describes and illustrates Heli-Coil 
screw thread inserts as 14- and 18-mm. 
spark plug bushings, and includes specifica- 
tions. (3-587) 
Coil Springs. Instrument Specialties Co., 
Inc. The first issue of “The I-S Spring- 
board,” one page, contains interesting data 
on micro-processed beryllium-copper coil 
springs. (3-592) 
Pressure Tanks. Lukens Steel Co. Analyt- 
ical methods for determining the economic 
design of pressure tanks for specific working 
conditions are presented in a 12-page, illus- 
trated reprint. (3-593) 
Welded Rings and Bands. American Weld- 

ing & Mfg. Co. (3-419) 
Engineering Production. Borg-Warner Corp. 


(3-578) 
Solder-Backed Contacts. Gibson Electric 
oO. (3-545) 
Magnet Manufacture. Indiana Steel Prod- 
ucts Co. (3-359) 
Bronze Bearings. Johnson Bronze Co. 
(3-574) 
Porous Bronze Bearings. Keystone Carbon 
Co. (3-331) 
Sheet Metal Parts. Kirk & Blum Mfg. Co. 
: (3-238) 
Spring Specifications. Lee Spring Co., Inc. 
(3-549) 





Wear Resistant Precious Metal Parts. Permo 


Inc. ; (3-65) 
Magnet Steel Cores. Westinghouse Electric 
Corp. (3-329) 
Steel Stampings. Worcester Pressed Stee! 
Co. (3-555) 


POWDER METALLURGY 


(See also Sec. 2—Special Metals; Sec. 3—Meg 
Parts; and Sec. 8—Metal Powder Processing) 
Porous Bronze Bearings. Bound Brook (jj. 

Less Bearing Co. (3-393) 
Powder Metal Bearings and Parts. Chrysle 

Corp., Amplex Div. (3-473) 
Parts from Powders. Henry L. Crowley 4 

Co., Inc. (3-583) 
Powder Metallurgy Parts. Moraine Products 

Div., General Motors Corp. (3-139) 
Powder Metallurgy Products. Powder Meul. 

lurgy Corp., Div. General Bronze Co, 

(3-89) 
TUBING 
Seamless and Welded Tubes. Babcock & 
Wilcox Tube Co. Technical Data Card No 
123, four pages, presents the application; 
of both electric-resistance welded tubes and 
seamless tubes. (3-589) 
Round Steel Tubes. Baker Steel & Tube Co 


(3-585) 

Fabricated Tube Parts. Calumet & Heck 
Consolidated Copper Co., Wolverine 
Tube Div. (3-531) 
Piping. Flori Pipe Co. (3-345) 


Hot Workability of Steel for Tubes. Glo 
Steel Tubes Co. (3-510 
Plywood Tubing. Plymold Corp. (3-509) 
Tubing. Summerill Tubing Co. (3-442) 
History of Piping. Tube Turns, Inc. 


(3-303) 

OTHER METAL FORMS 
“Pre-Finished” Plated Metals. American 
Nickeloid Co. (3-218) 


Weldments. Graver Tank & Mfg. Co., Inc 


(3-425 
Nails, Rivets, Etc. John Hassall, Inc. 

(3-418 

Special Rolled Shapes. Lukenweld, Inc. 
(3-575 
Metal Spinnings. Milwaukee Metal Spio- 
ning Co. (3-586 
Wire Products. Wickwire Spencer Steel Co 
(3-466 
ee i ——— 

Melting © Refining © Casting 
art he a eae ae 


ALLOYING AGENTS 
Aluminum Alloys. National cudee > 
(4-187) 


AUXILIARIES 


Centrifugal Casting Machine. Centrifugl 
Casting Machine Co. Bulletin No. 54 
four pages, describes and illustrates the new 
Model J-P vertical centrifugal casting m 
chine for accurate casting of small, delicate 
parts. (4-246) 
Coatings and Refractory Parting Compound 

American-British Chemical Supplis 


Crucible Furnaces. Crucible Manufactures 
Assn. (4-213) 
Metal-Cutting Machine. De Walt Produas 
Corp. (4-177) 

Precision Machines. Reed-Prentice Corp. 
(4-196) 


Core Oil. Smith Oil & Refining Co., Indus 
trial Oils Div. (4-181) 
Zirconite Products. Titanium Alloy Mie. 
Co. (4-173) 
Exothermic Ferroalloys. Chromium Mining 
& Smelting Corp., Ltd. 4-242) 
Calcium. Electro Metallurgical Co. (487) 


MATERIALS & METHODS 
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XUM 


Aluminum De-Gasers. Foundry Services, 
” Ip (4-237) 
Deoxidizer. Vanadium Corp. of America. 


(4-241) 


MELTING FURNACES, MACHINES 

AND PARTS 

Dolomite Machine. Blaw-Knox Div. Com- 
plete data on the improved dolomite ma- 
chine for modern open hearth practice are 
presented in a 12-page, illustrated bulletin, 
No. 2047. (4-245 ) 
Die Casting. H. L. Harvill Mfg. Co. A 
complete line of HDO and HDW die cast- 
ing machines are described and illustrated 
in a 24-page, illustrated bulletin, No. 6. 
Specifications are included. (4-247 ) 
Precision Casting. Jelrus Co. Complete data 
on precision casting with a Thermotrol 
machine, which offers accurate regulation 
and control of casting temperatures, are 
presented in a 12-page, illustrated bulletin. 
Specifications are included. (4-248 ) 
Induction Furnaces. Ajax Engineering Corp. 


(4-240) 
Furnaces for Aluminum. Ajax Metal Co. 
(4-145) 
Crucible Furnaces. Campbell-Hausfeld Co. 
(4-115) 


Centrifugal Casting Machines. Centrifugal 
Machine & Engineering Co. (4-244) 

Rocking Electric Furnace. Detroit Electric 
Furnace Div., Kuhlman Electric Co. 


(4-188) 
Centrifugal Casting Machine. Ecco High 
Frequency Corp. (4-225) 
Melting Furnaces. Fisher Furnace Co. 
(4-217) 
Die Casting Machines. Kux Machine Co. 
(4-228) 
Die Casting Machines. Lester-Phoenix, Inc. 
(4-223) 


Electric Melting Furnaces. Pittsburgh Lectro- 
melt Furnace Corp. (4-61) 


RAW MATERIALS 
Bronze Casting Alloys. American Manga- 
nese Bronze Co. (4-232) 
Silvery Pig Iron. Jackson Iron & Steel Co. 
(4-126) 
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ATMOSPHERES AND GENERATORS 


Anhydrous Ammonia. Armour Ammonia 


Works. (5-435) 
Atmosphere for Treating Metals. Drever 
0 (5-220) 


Bright Annealing of Metals. Lindberg Steel 


Treating Co. (5-576) 
Atmosphere Control. Lithium Corp. 
(5-532) 
Drying Air or Gases. Pittsburgh Lectro- 
dryer Corp. (5-500) 
AUXILIARIES 


Furnace Observation Doors. Bigelow-Liptak 

Corp., Div. A. P. Green Firebrick Co. 
(5-636) 

Butterfly Valves. Bloom Engineering Co. 
. (5-552) 
Specifications and Heat Treating Chart. 
Chicago Flexible Shaft Co. (5-264) 
Pressed Steel Pots. Eclipse Fuel Engineering 


Co. (5-352) 
Centrifugal Quenching Machine. Hannifin 

Mfg. Co. (5-632) 
Industrial Sub-Zero Machines. Kold-Hold 

Mfg. Co. (5-328) 
Sub-Zero Chilling. Motor Products Corp., 

Deep-Freeze Div. (5-425) 
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Liquid-Gas Separator. Selas Corp. of Ameri- 
(5-551) 


ca. 
Alloy Pots. Sterling Alloys, Inc. (>->3>) 


BATHS AND COMPOUNDS 


Heat Treating Baths. Heatbath Corp. 
(5-460) 
Neutral Baths. A. F. Holden Co. (5-498) 
Steel Hardening Compound. Necamp Me- 
tallurgical Laboratories. (5-619) 
Salt Baths. Park Chemical Co. (5-334) 


BURNERS 


Gas Burners and Combustion Equipment. 
Burdett Mfg. Co. (5-534) 
Controlled Luminous Flame for Billet Heat- 
ing Furnaces. Morgan Construction Co. 


(5-147) 
HIGH FREQUENCY HEATING 


Heating and Melting. Ajax Electrothermic 
Corp. A series of illustrated advertisements 
on induction heating and melting with 
Ajax-Northrup furnaces are incorporated 
into a 16-page bulletin. (5-645) 
Induction Heat Treating. Budd Induction 

Heating, Inc. (5-617) 
Electronic Induction Heaters. General Elec- 


tric Co. (5-464) 
Induction Generators. Induction Heating 
Corp. (5-618) 


High Frequency Induction Heating Equip- 
ment. Lepel High Frequency Laborator- 
ies, Inc. (5-480) 

High Frequency Induction Heating. Ohio 
Crankshaft Co. (5-488 ) 

Electronic Power Generator. Radio Corp. 
of America, Electronic Apparatus Section. 

(5-612) 

High Frequency Heating. Scientific Elec- 
tric Div., “S” Corrugated Quenched Gap 
Co. (5-542) 


FURNACES 


Oil-Fired Pot Furnaces. Dempsey Industrial 
Furnace Corp. Oil-fired pot furnaces for the 
heat treatment of steel in liquid baths are 
described and illustrated in a 2-page bulle- 


tin, No. 3-3. (5-646) 
Electric Pot Furnaces. American Electric 
Furnace Co. (5-97) 

Blowerless Furnaces. Baker & Co., Inc. 
(5-574) 


Controlled Atmosphere Furnaces. Delaware 
Tool Steel Corp. (5-430) 
Bright Annealing. Electric Furnace Co. 


(5-44) 
Rotary Forging Furnaces. George J. Hagan 
Co. (5-265) 
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Electric Furnaces. Harper Electric Furnace 


Corp. (5-549) 
Car Bottom Furnaces. Hevi-Duty Electric 
Co. (5-533) 
Heat Treating and Laboratory Furnaces. K. 
H. Huppert. (5-303) 
Heat-Treat Furnaces. Lindberg Engineering 
Co. (5-414) 
Gas-Fired Tool Furnace. Mahr Mfg. Co. 
(5-524) 
Car Hearth Furnaces. R-S Products Corp. 
. (5-392) 
Pot Furnaces. W.S. Rockwell Co. (5-550) 


Heat Treating Furnaces. Salem Engineering 
Co. (5-341) 
Electric Furnace. Sentry Co. (5-583) 
Electric Salt Bath Furnaces. Upton Electric 
Furnace Div., Commerce Pattern Foundry 


& Machine Co. (5-217) 
Heat Treating Furnaces. Vulcan Corp. 
(5-368 ) 
OVENS 
Ovens. Gehnrich Oven Div., W. S. Rock- 


well Co. The construction and heat distri- 
bution methods of a variety of ovens are 
discussed in a 4-page, illustrated bulletin, 
No. 116. (5-647 ) 
Foundry Ovens. Despatch Oven Co. 
(5-520) 
Infra-Red Equipment. Infra-Red Engineers 
& Designers. (5-611) 


PROCESSES 


Gas Quenching. Surface Combustion Corp. 
Complete data on the new Superfast bright 
gas quenching process are presented in a 4- 
page, illustrated bulletin. (5-648 ) 
Bearings Improved by Isothermal Treatment. 
Ajax Electric Co. A very interesting article 
on the improvement of ball bearings through 
the use of isothermal heat treatment is pre- 
sented in a 12-page, illustrated reprint. 
(5-644) 
High-Speed Direct Air-Gas Heat. American 
Gas Assn. (5-589) 
Infra-Red Heating. C. M. Hall Lamp Co. 


(5-637) 
The Nitriding Process. Nitralloy Corp. 
(5-278) 
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Refractories © Insulation 











Fused Silica and Quartz Products. Amersil 
Co., Inc. (6-182) 
Insulating Fire Brick. Armstrong Cork Co. 
(6-179) 
Refractory Concrete. Atlas Lumnite Cement 
Co. (6-189) 
Re — and Guns. Basic Refractories, 
Inc. (6-153) 
Refractory Coating Material. Brickseal Re- 
fractory Co. (6-67 ) 
Flux Resistant Refractory. Corhart se he 
tories Co. (6-95 ) 
Silicon-Carbide Graphite Crucibles. Electro 
Refractories & Alloys Corp. (6-165 ) 
Refractories Maintenance Coating. A. P. 
Green Firebrick Co. (6-70) 
Fire Brick. WHarbison-Walker Refractories 
(6-187 ) 
Illinois Clay Products Co. 

(6-178) 
Lining for Ladles, Etc. Ironton Fire Brick 

Co. (6-152) 
High Temperature Insulation Blocks. Johns- 


oO. 
Refractories. 


Manville Corp. (6-73) 
Wet Bonding Mortar. M. W. Kellogg Co. 
(6-171) 
Chrome Plastic Refractory. Laclede-Christy 
Clay Products Co. (6-116) 
Insulating Casting Refractory. Plibrico 
Jointless Firebrick Co. (6-69) 
Silica Brick Cement. Charles Taylor Sons 
Co. (6-38) 
Silica Tubing and Rod. Thermal Syndicate, 
Ltd. (6-103 ) 
Coating for Furnaces. Whitman Co. 
(6-190) 


ee ee 


Welding 








BRAZING AND SOLDERING 


Substitute Solders. American Smelting & 
Refining Co., Federated Metals Div. 


(7-256) 
Welding Alloys. Eutectic Welding Alloys, 
Inc. (7-365) 
Silver Brazing Alloy. Handy & Harman. 
(7-350) 
Indium Solders. Indium Corp. of America. 
(7-155) 
Silver and Gold Solders. D. E. Makepeace 
Co. (7-374) 
Silver Flux. Scaife Co. (7-224) 
Hard Soldering Flux. Special Chemicals 
Corp. (7-351) 
Silver Solder Flux. Superior Flux Co. 
(7-352) 
Double-Strength Soldering Flux. Wolfe- 
Kote Co. (7-321) 


ELECTRIC ARC WELDING 


Stainless Arc Welding Electrodes. Alloy 
Rods Co. Several types of stainless arc weld- 
ing electrodes, an electrode analysis and 
color chart, recommended current ranges, 
and AISI type numbers are all included in 
a 20-page, illustrated bulletin. (7-394) 
Arc Welded Steel. Lincoln Electric Co. The 
use of arc welded steel in precision tapping 
machines is discussed in a 4-page, illustrated 
bulletin, No. 94. (7-396) 
Welding Electrodes. Air Reduction Co. 


(7-382) 

Alloy Welding Electrodes. Arcos Corp. 
(7-390) 
Arc Welders, Cranes, Etc. eee 
Corp. 7-333) 


Arc Welders. Hercules Powder Co. fe -206) 

Arc Welding. Hobart Bros. Co. 7-313) 
Welding Electrodes. K. O. Lee Co. 7-357) 
Arc-Welding Electrodes. McKay Co. (7-164) 
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Electrode Chart. Metal & Thermit Corp. 


(7-361) 
Arc Starting Machine. Mid-States Bquip- 
ment Co. (7-234) 


Hard-Surfacing Electrodes. Rankin pr nti 

facturing Co. (7-362) 
Arc Welding Recorder. Rubicon Co. (7-387) 
W — Positioner. Standard Machinery 


(7-391) 
Tool Steel W ‘elding Electrodes. Welding 
Equipment & Supply Co. (7-327) 


FLAME-PROCESSING 
Cutting Torches and Tips. Victor Equip- 
ment Co. This attractive, 34-page bulletin, 
No. 52, describes and illustrates a variety 
of hand and machine cutting torches and 
tips. Specifications and prices are included. 
(7-398) 
Central Boiler & Mfg. Co. 
(7-345) 


Flame Cutting. 


GAS WELDING 


Repairing Magnesium Parts by Gas Weld- 
ing. Dow Chemical Co. Complete data on 
the emergency repair of magnesium parts 


by gas welding are presented in a 4-page 

bulletin, No. 10. (7-395) 

RESISTANCE WELDING 

Welding Electrodes and Alloys. P. R. Mal- 
lory & Co., Inc. (7-342) 

Structural Aluminum Welder. Progressive 
Welder Co. (7-300) 

SUPPLIES 


Fluxes and Cleaners. Pure Chemical Co. A 
complete list of chemical fluxes and clean- 
ing chemicals and soaps are presented in a 
16-page, pocket-size booklet. Prices are 
included. (7-397) 
Welding Positioners. Cullen-Friestedt Co. 
(7-220) 

Arc Welding Accessories. General Electric 
Co. (7-229) 
Measuring Surface Resistance of Sheet Alu- 
minum. Frederick Gumm Chemical Co. 
(7-384) 

Electrodes and Gas Welding Rods. Page 
Steel & Wire Div., Amer. Chain & Cable 


Co. (7-386) 
Overlay Electrodes. Sight Feed Generator 
Co. (7-389) 
Welding Electrodes. A. O. Smith Corp. 
(7-261) 
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FORMING 


Hydraulic Presses. Colonial Broach Co. Bul- 
letin No. VBS-45, four pages, describes and 
illustrates a complete line of “Utility” hy- 
draulic presses. Specifications are included. 
(8-717) 
Sheet Metal Working Service. Hudson 
American Corp. The facilities for a com- 
plete service in sheet metal working are 
discussed in a 4-page, illustrated bulletin. 
(8-721) 
Spring Stripping Units. Wales-Strippit 
Corp. The features, applications and prices 
of Strippits, spring stripping units for strip- 
ping metal from conventional dies, are 
discussed in an 8-page, illustrated bulletin, 
No. S. (8-726) 
Pipe and Tube Bending Machines. Amer- 
ican Pipe Bending Machine Co., Inc. 


(8-519) 

Hydraulic Presses. Anderson Brothers Mfg. 
Co. (8-279) 
Die Matrix Alloys. Cerro de Pasco Copper 
Corp. (8-106) 





Pipe and Tube Bending. Copper & Brass 


Research Assn. ( 3-476) 
Hydraulic Presses. A. B. Farquhar Co., Led. 
(8- 412 

Non-Marring Hammer. Greene, Tweed H 
Co. (8-705) 
Wire Drawing Compound. E. F. Hough 
& Co. 8-629) 


Stretch-Forming Machine. Huftord Mach 
Works, Inc. (8-636) 
Double-Flaring Tool. Imperial Brass Mfg. 


Co. (8-348) 
Hydraulic Presses. Johnson City tr 
& Machine Works. (8-673) 
Liquid Die Coating. Geo. R. Mowat Co, 
(8-678) 


Zinc-Base Alloy. National Lead Co. (8-657) 
Die-Less Duplicating. O'Neil-Irwin Mfg. 
Co. (8-659) 


Automatic Benders. Pines Engineering Co, 
Inc. (8- 586) 
Extrusion Presses. Schloemann Engineering 
Corp. (8-306) 
Tangent Bender. Struthers-Wells Corp. 
(8-592) 
Multiple Punches and Spacing Tables, 
Thomas Machine Mfg. Co. (8-619) 
Bushings and Punches. Tool Craft Co. 
(8-607) 
Punch Presses. Wiedemann Machine Co. 
(8-332) 
MACHINING 
Metal Sawing. W. O. Barnes Co., Inc. An 
illustrated 48-page handbook presents a 


complete line of hack saw blades and band 
saws, their sizes, specifications and prices, 
and includes many tables of recommended 
teeth and speeds. (8-715) 
Backstand Grinders. Behr-Manning Corp. 
Complete data on the latest methods for 
speeding up grinding and finishing opera 
tions with Idler backstands are presented 
in an 8-page illustrated bulletin. (8-716) 
Thread Milling Cutters. Detroit Tap & Tool 
Co. An expanded standard line of thread 
milling cutters for virtually any type of 
thread milling operation, internal or exter- 


nal, is described and illustrated in an 8-page | 


bulletin, No. CB-45. (8-718) 
Surface Grinder. Hill Acme Co. An “Open 
Side” vertical spindle hydraulic  surtace 
grinder is described and illustrated in a 
single sheet. (8-720) 
Power Feeder. James H. Knapp Co., Inc. 
The Pre-Selectric power feeder, which offers 
deep-hole drilling and tapping with auto- 
matic chip clearance in metal, plastic and 
wood, is described and illustrated in a 4 
page bulletin, No. M1-10M. (8-722) 
Cylinders and Segments. Norton Co. This 
8-page folder describes and _ illustrates a 
variety of cylinders and segments for use in 
surface grinding. (8-723) 
Flexible Shaft Equipment. Wyzenbeck & 
Staff, Inc. A complete line of Wyco flexible 
shaft machines and equipment is presented 
in a 28-page, illustrated bulletin, No. 4 
Prices and specifications included. (8-727) 
Grinding Wheels. Abrasive Co., Di. 
Simonds Saw & Steel Co. (8-668) 
Hardfacing Tool Electrodes. American - 
Corp. (8-21 
Curv m3 Tooth Files. American Swiss Fi 
& Tool Co. (8-700) 
Plate Planers. Baldwin Locomotive Works, 
Baldwin-Southwark Div. (8-624 
Coolant Separators. Barnes Drill Co. 
(8-654) 
Oil Clarifiers. Briggs Clarifier Co. (8-382) 
Automatic Control. Bullard Co. (8-605) 
Steel Milling with Carbide- —, Cotte 
Carboloy Co., Inc. 8-422 


Sump Tank Cleaning Machine. V. R 
Carnes Co. (8-613) 
Mounted Wheels and Points. Cleve 


Quarries Co., Sterling — hy 
Div. 4) 
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Form Tools and Gear Cutters. Colonial 
Tool Co., Ltd. (8-702) 
Rectifying and Demagnetizing Equipment. 
Continental Machines, Inc. (8-420) 
Belt Tension Control Backstand. Divine 
Bros. Co. (8-640) 
Sewing Lubricant. DoAll Service Co. 
(8-387) 
Back Spotfacer. Edlund Tool Co. (8-670) 
Cutting Lubricant. Filmite Oil Corp. 
(8-671) 
Grinders. Fox Grinders, Inc. (8-704) 
Milling Attachments. Fray Machine Tool 
Co. (8-267 ) 
High-Speed Steel Tools. General Aircraft 
Equipment, Inc., Tool Div. (8-616) 
Cutting Tools and Gages. Greenfield Tap 
& Die Corp. (8-485) 
Cutting Oil. Gulf Oil Corp. (8-141) 
Metal-Cutting Tools. Haynes Stellite Co. 


(8-706) 

Plastic Arbor Spacers. Industrial Products 
Suppliers. (8-375) 
Milling Machines. Kearney & Trecker a 
(8-674) 

Tools. Kennametal, Inc. (8-265) 
Dise Grinder. Kindt-Collins Co. (8-656) 


Friction Saws. Kling Bros. Engineering 
Works. (8-689) 
Broaches and Broaching Machines. LaPointe 
Machine Tool Co. (8-690) 
Cutting Machines. Loma Machine Mfg. Co., 
Inc. (8-677) 
Precision Grinding and Finishing. Minne- 
sota Mining & Mfg. Co. (8-709) 
Drillers, Borers, Tappers. National Auto- 
matic Tool Co., Inc. (8-691) 
Thread Milling Cutters. Plan-O Mill Corp. 
(8-698 ) 


Micrometers, Grinding Tools, Etc. Precision 


Equipment Co. (8-710) 
Metal Cutting Machine. Racine Tool & 
Machine Co. (8-389) 
Roll-Forged Drills. Republic Drill & Tool 
Co. (8-712) 
Precision Lathes. South Bend Lathe Works. 
(8-549) 


Surface Grinder Attachment. Strong Mfg. 


Co. (8-713) 
Cutting Fluids. D. A. Stuart Oil Co., Ltd. 
(8-580) 

Band Saws. Tannewitz Works. (8-679) 


Tap Selector. Threadwell Tap & Die Co. 


(8-680) 

Drill Press Turret Head. Universal Engi- 
neering Co. (8-697) 
Wire Rope Shears. Watson-Stillman Co. 
(8-512) 


METAL POWDER PROCESSING 
Presses for Metal Powder Products. E. W. 


Bliss Co. (8-573) 
Mixers, Agitators, Etc. H. K. Porter Co., 
Inc. of Pittsburgh, Pa. (8-542) 


RIVETING AND FASTENING 


Explosive Rivets. E. 1. du Pont de Nemours 
& Co, Inc. This 12-page, illustrated bul- 
letin discusses high-speed blind riveting 
with explosive rivets. (8-728) 
Blind Fasteners. B. F. Goodrich Co. Com- 
plete data on Rivnuts, one-piece blind fas- 
teners that can be used as blind rivets, nut 
plates for attachment, or both at once, are 
Presented in a 40-page, illustrated booklet. 
Specifications are included. (8-719) 
Corrosion-Proof Cement. Pennsylvania Salt 
Mfg. Co. Pennsalr PRF cement, a new 
fesin-type cement that is corrosion-proof, 
is discussed in an 8-page, iflustrated folder. 
(8-724) 
Toggle Clamps. Products Engineering 
Co. “PEC” self-adjusting toggle clamps, 
adapt to every jig and fixture, are described 
and illustrated in a 4-page bulletin, No. 7. 
Specifications and prices are included. 
(8-725) 
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Screws, Bolts, Nuts, Etc. Aluminum Co. of 
America. (8-442) 
Locking System. Bardwell & McAlister, Inc. 
(8-374) 

Rivet Guns. Cherry Rivet Co. (8-312) 
Double Seaming Machine. Ross Machine 
Works. (8-693) 
Locating Spotlight for Riveting, Etc. Sciaky 
Bros. (8-465) 
Adhesive Cement. U. S. Plywood Corp. 
(8-681) 
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CLEANING 


Blast Nozzles. American Foundry Equip- 
ment Co. Three grades of “Long-Lyfe” 
blast nozzles are described and illustrated 
in a 12-page booklet, No. 27. Prices are 
included. (9-563) 
Cleaner and Degreaser. E. A. Gerlach Co. 
This 4-page, pocket-size folder discusses “60 
Degreaser,” a non-phenolic type, highly ef- 
fective cleaner and degreaser that is harmless 
to all metals, painted surfaces, etc. (9-565) 
Vapor Degreasing. Phillips Mfg. Co. This 
22-page, illustrated booklet contains a va- 
riety of interesting questions, and their 
answers, on the removal of oil, grease and 
wax from ferrous and non-ferrous metals. 
(9-567) 
Industrial Cleaning Machines. Alvey-Fergu- 


son Co. (9-251) 
Deburring and Finishing Wheels. Carbo- 
rundum Co., Globar Div. (9-360) 
Flat Spray Nozzles. Chain Belt Co. (9-472) 
Metal Core Brush. Fuller Brush Co., In- 
dustrial Div. (9-463) 
Metal Cleaners. Hanson-Van Winkle-Munn- 


ing Co. (9-393) 
Metal Cleaners, Etc. Klem ici Mery 
Polishing Wheel Pre-Coating Material. Lea 

Mfg. Co. (9-117) 
Metal Cleaning Compounds. Macdermid, 

nc. (9-555) 
Metal Cleaning in War Time. Magnus 
Chemical Co. (9-146) 


Dust Collecting Equipment. Peters-Dalton, 


Inc. (9-184) 
Silicate Cleaners. Philadelphia Quartz Co. 
(9-384) 

Surface Peening. W. W. Sly Mfg. Co. 
(9-422) 

Spray Nozzles. Spray Engineering Co. 
(9-190) 
De-Burring and Finishing. Sturgis Prod- 
ucts Co. (9-535) 
Abrasive Cleaning. Vapor Blast Mfg. Co. 
(9-166) 


CHEMICAL TREATMENTS 


Coloring and Blackening Processes for 
Metals. Enthone Co. The Ebonol “C”’ proc- 
ess for coloring copper and brass, Ebonol 
“Z" process for blackening zinc and _ its 
alloys, and Ebonol “S” process for blacken- 
ing iron and steel are all discussed in an 
8-page, illustrated bulletin. (9-564) 
Blackening Steel, Iron, Etc. Mitchell-Brad- 
ford Chemical Co. Complete data on “Black 
Magic,” a one-bath black-oxide process for 
blackening steel, iron, zinc, cadmium, copper 
and brass, are presented in a 20-page bul- 
letin. (9-566) 
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Metal Finishes and Processes. Technic, Inc. 
This 4-page bulletin presents a complete list 
of specialized products for metal processing 
and finishing. (9-569) 
Rust Preventive. Johnston & Jennings Co., 
Rusta Restor Div. (9-548 ) 
Rust Preventives. Nox-Rust Chemical Corp. 
(9-561) 

Phosphate Coating. Oakite Products, Inc. 
(9-520) 


ELECTROPLATING 


Corrosion-Resistant Metal Coating. Stan- 
dard Steel Spring Co., Corronizing Div. 
(9-469) 


NON-METALLIC AND ORGANIC 
COATINGS 


Heat Resisting Paint. American Chemical 
Paint Co. Technical Service Data Sheet 
No. 6-2-11-5, two pages, discusses Kemick, 
a chemical paint designed for use on hot 
metal surfaces. (9-562) 
Synthetic Coating. Cordo Chemical Co. 
(9-406) 
Infra-Red Radiant Energy. Fostoria Pressed 
Steel Corp. (9-484) 
Wax Over Black Oxidizing Finishes. §S. C. 
Johnson & Son, Inc. (9-179) 
Electrostatic Painting Processes. Harper J. 
Ransburg Co., Electric Coating Div. 


(9-545) 
Metal Coating. Rheem Research Products, 
Inc. (9-475) 


PICKLING 


Steam Jet. Youngstown Welding & Engi- 
neering Co. The Weldco steam jet, which 
heats while it agitates, is described and illus- 
trated in an 8-page folder. Prices are in- 


cluded. (9-570) 
Corrosion Resistant Ceramics. Atlas Min- 

eral Products Co (9-72) 
Corrosion Resistant Equipment. Haveg 


Corp. (9-530) 
Ferric Sulphate and Cartridge Cases. Mon- 
santo Chemical Co., Merrimac Div. 6 

(9-176) 


POLISHING 


Mounted Wheels and Sticks. Carborundum 
Co., Refractory Div. (9-419) 
Coated Abrasives. Clover Mfg. Co. (9-550) 
Rotary Automatics. Hammond Machinery 
Builders. (9-310) 
Polishing Dust Collector. Leiman Bros., 
Inc. (9-554) 


PROTECTIVE PACKING 


Plastic Packaging. Pyroxylin Products, Inc. 
Complete data on Prox Peel plastic pack- 
aging materials, including specifications and 
applications, are presented in a 4-page, 
illustrated bulletin. (9-568) 
Plastic Coating. Better Finishes & Coat- 

ings, Inc. (9-559) 
Case Liners. C. T. C. Industries, Inc. (9-557) 





Testing © Quality Control 





CONTROL INSTRUMENTS 


Thermoswitches. Fenwal, Inc. A variety 
of thermoswitches for dependable heat con- 
trol are described and illustrated in a 6- 
page, pocket-size folder. (10-679) 
Rotameters. Fischer & Porter Co. A new 
edition of the “Theory of the Rotameter” 
is presented in a 24-page, illustrated bul- 
letin, No. 98-Y. (10-680) 
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Temperature Controllers. American Gas 


Furnace Co. (10-475) 
Electric-Type Controllers. Bristol Co. 
(10-665) 
Process Controllers. Brown Instrument Co. 
(10-434) 
Combustion Control. Cities Service Oil Co. 
(10-518) 
Pressure Recorder Catalog. Foxboro Co. 
(10-250) 
Photoelectric Relays. General Electric Co. 
(10-359) 
Portable Pyrometer. Illinois Testing Lab- 
oratories, Inc. (10-568) 


Temperature Control. Leeds & Northrup 
0. (10-560) 
Electrical Indicating Instruments. Marion 
Electrical Instrument Co. (10-669 ) 
Thermocouples, Etc. Wheelco Instruments 
Co. (10-516) 


HARDNESS TESTING 


Hardness Tester for Soft Metals. Barber- 
Colman Co. (10-218) 
Ferrous and Non-Ferrous Hardness Tester. 
Clark Instrument, Inc. (10-236) 
Depth of Penetration Indicators. Riehle 
Testing Machine Div., Am. Machine & 
Metals, Inc. (10-422) 


INSPECTION DEVICES 


Automatic Electronic Gage. Autotron Co. 
This 4-page bulletin describes and illus- 
trates the Model 700 Autotron, an automatic 
electronic gage for inspecting internal 
depths, external lengths and outside diam- 
eters. Specifications are included. (10-677) 
Testing Ball Bearings. Physicists Research 
Co. The first issue of Quality Control Bul- 
letin, two pages, describes and _ illustrates 
the Anderometer, a production instrument 
for the testing of completed ball bearings. 


(10-682 ) 
Dial Indicators, Comparators, Etc. B. C. 
Ames Co. (10-598 ) 
Surface Analyzer. Brush Development Co. 
(10-666 ) 

Identification of Steel. Dravo Corp. 
(10-271) 


Electronic Metal Identifier. Allen B. Du- 
Mont Laboratories, Inc. (10-529) 
Dial Indicators. Federal Products Corp. 


(10-389) 
Speed Measurement. General Radio Co. 

(10-581) 
Magnaflux. Magnaflux Corp. (10-288) 


Balancing Machines. Tinius Olsen Testing 

Machine Co. (10-429) 

Illuminated Magnifiers. E. W. Pike & Co. 

(10-345 ) 

Inspection and Control of Surface Finish. 

George Scherr Co., Inc. (10-525) 
Stiffness Gage. Taber Instrument Co. 


(10-664) 


MECHANICAL TESTING 


Strain Gage. Baldwin-Southwark Div. 
(10-314) 

Dynamometers. W.C. Dillon & Co., Inc. 
(10-672) 


METALLOGRAPHIC EQUIPMENT 
Metallurgical Laboratory Equipment. Bueh- 


ler, Ltd. (10-199) 
RADIOGRAPHY 

Films for Industrial Radiography. Ansco. 

(10-278) 

X-Ray and Radium Protection. Bar-Ray 

Products. (10-626) 


Industrial Radiography with Radium. Cana- 
dian Radium & Uranium Corp. (10-515) 
The X-Ray in Industry. General Electric 


X-Ray Corp. (10-10) 
X-Ray Equipment. Picker X-Ray Corp. 
(10-537) 
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SPECTROGRAPHY 


Two-Meter Spectrograph. Harry W. Dietert 
Co. The many features of a two-meter 
grating spectrograph, Model No. 2100, are 
discussed in a 4-page, illustrated bulletin, 
No. 12a. (10-678) 
X-Ray Spectrometer. North American Phil- 
ips Co., Inc. An interesting article on the 
engineering-design development of the Gei- 
ger-Counter X-ray spectrometer is presented 
in a 12-page, illustrated reprint. (10-681) 
Universal Spectrophotometers. Wilkens-An- 

derson Co. (10-180) 


LABORATORY AIDS 
Optical Glass. Bausch & Lomb Optical Co. 


(10-291) 

Gas Analysis. Burrell Technical Supply Co. 
(10-644) 

Metallurgical Equipment. Precision Scien- 
tific Co. (10-670) 
Voltage Transformers. Superior Electric Co. 
(10-671) 





Equipment and Machinery, 
| General 








Air Motors. Bellows Co. Versatile con- 
trolled-air power in pulling, pushing or 
lifting operations through the use of air 
motors is described in an 8-page, illustrated 
bulletin. (11-363) 
Lubricating System. Farval Corp. The ad- 
vantages of the Farval System of centralized 
lubrication when installing machine equip- 
ment for post-war operations are discussed 
in a 4-page, illustrated bulletin. (11-364) 
Cathodic Protection. Federal Telephone & 
Radio Corp. An interesting article on catho- 
dic protection and applications of selenium 
rectifiers is presented in a 12-page, illus- 
trated reprint. (11-365) 
Air Cylinders and Air Valves. Gerotor May 
Corp. A new line of Gerotor air cylinders 
and air valves is presented in an illustrated 
bulletin, No. 50. (11-366) 
Motor Repair Equipment. Idéal Commutator 
Dresser Co. Modern motor-generator main- 
tenance and repair equipment for recon- 
ditioning machinery is described and illus- 
trated in a 36-page bulletin. Specifications 
are included. (11-367) 
Gearing in Machine Tools. Michigan Tool 
Co. Design and application principles of 
Cone-Drive gearing used in a wide variety 
of machine tools are discussed in an 8-page, 
illustrated bulletin, No. 632. (11-369) 
Dust Collectors. Torit Mfg. Co. A variety 
of dust collectors for carrying away dust- 
laden air around grinding, cutting and 
polishing wheels are described and _ illus- 
trated in a 24-page bulletin, No. 29. Spec- 


ifications and prices are included. (11-370). 


Colloidal Graphite. Acheson Colloids Corp. 
(11-1 14) 


Air Filtration. American Air Filter Co., 
Inc. (11-62) 
Pulverized Coal. Amsler-Morton Co., Inc. 
(11-162) 
Dry Chemical Fire Extinguishers. Ansul 
Chemical Co. (11-310) 
Junior Pug Mill. Wm. M. Bailey Co. 
(11-278) 
Centrifugal Pumps. Bell & Gossett Co. 
(11-304) 





Mounted Wheels for Portable Tools. Ch. 
cago Wheel & Mfg. Co. (11-70) 

Filters. Cuno Engineering Corp. (11-121) 

Ventilating Fans. De Bothezat Ventilating 
Equipment Div., Am. Machine & M 


Inc. (11-344) 
Magnetic Pulleys. Dings Magnetic Separator 
Co. (11-353) 
Dust Collector. Dust Filter Co. (11-345) 


Linograph Transfer Paper. Eastman Kodak 


Co. (11-293) 
Turbine Pumps. Fairbanks, Morse & Co, 
(11-346) 


Refrigeration and Air Conditioning Equip. 
ment. General Electric Co. (11-243) 
Chemicals for the Metalworker. Glyco 
Products Co., Inc. (11-137) 
Fluid Cooler. Gray-Mills Co. (11-211) 
Hydraulic Cylinder Calculator. Hanna Ep. 
gineering Works. (11-354) 
Dryers, Kilns, Coolers. Hardinge Co. 
(11-64) 
Oil Filters. Hilliard Corp. (11-306) 
Hydraulic Equipment. Hydraulic Machin. 
ery, Inc. (11-201) 
Compressors and Vacuum Pumps. Ingersoll- 
Rand Co. (11-221) 
Corrosion Data. International Nickel Co, 


Inc. (11-97) 
Vibration Control. Korfund Co., Ine. 
(11-336) 


Gravity Conveyors. Lamson Corp. (11-182) 
Hydraulic Equipment. Lyon-Raymond Corp. 
(11-299) 
After-Cooler. Niagara Blower Co. (11-287) 
Dust Preventives. Parsons Engineering Corp. 
(11-233) 
Water Softening. Permutit Co. (11-42) 
Underground Pipe Conduits. H. W. Porter 
& Co., Inc. (11-351) 
Lubrication of Anti-Friction Bearings. Re- 
liance Electric & Engineering Co. 


(11-356) 
Centrifugal Blowers. Roots-Connersville 
Blower Corp. (11-102) 


Lubrication for Steam Turbines. Sinclair 
Refining Co., Inc. (11-197) 
Vacuum Cleaners. Spencer Turbine Co. 


(11-98) 
High Vacuum Pumps. F. J. Stokes Ma- 
chine Co. (11-361) 


Specialized Lubricants. Tide Water Asso- 
ciated Oil Co. (11-352) 
Fans. Trane Co. (11-54) 
Centrifugal Pumps. Worthington Pump & 
Machinery Corp. (11-56) 
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Engineering Graduate Training Cowt. 
Allis-Chalmers Mfg. Co. A complete engi- 
neering graduate training course, which c- 
ordinates shop and office work in a program 
to fit individual aims and abilities, is out- 
lined in a 16-page, illustrated folder. ‘ 
(13-4) 
Research for Industry. Battelle Memorial 
Institute. An interesting, 56-page catalog 
presents complete data on the facilities and 
activities of Battelle in the field of research, 
and includes many illustrations. (13-5) 
Precision Manufacturing. W. H. Nichols 
& Sons. The precision manufacturing facil- 
ities and testing methods of this company 
for mass-precision production are descri 
and illustrated in a 20-page bulletin. (13-6) 
Hardening Tool Steels. Perfectioi Tool & 
Metal Heat Tréating Co. Fifty facts on the 
hardening of tool steels with three different 
processes are presented in a 16-page, pocket: 
size booklet. (13-7) 
Process and Product Development. Sam 
Tour & Co., Inc. (13-1) 
Metal Treating. Wesley Steel Treating 
(13-3) 
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HE fabricator of stainless steel equip- 

ment whose order you see coming 
off the teletype machine... like many 
other users of Stainless shapes and parts 
... has learned that all his orders for 
Stainless will be filled completely and 
promptly from the huge warehouse 
stocks of INDUSTRIAL STEELS, INC. 


There is no price premium for this 


ADUSTRUAL STEELS, fre 


Everything in Stainless 
253 BENT STREET *« CAMBRIDGE 41, MASS. 
TROWBRIDGE 7000 * TELETYPE: CAMBRIDGE 547 
SHEETS - BARS: TUBING - WIRE- VALVES + WELDING 
ELECTRODES - PUMPS: PIPE FITTINGS - HARDWARE 
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complete service, regardless of quantity. 
Now it is not necessary to place orders 
for Stainless with a number of suppliers. 


You can save time and money in order- 


ing...and can avoid delays in deliveries 


.. . by letting one order do it all. 

Whenever you need ANYTHING in 
Stainless, get in touch with INDUSTRIAL 
STEELS first. 


INDUSTRIAL STEELS, INC. 
253 Bent St., Cambridge 41, Mass. 


| Gentlemen: Please put me on the list to receive 
your complete catalog on Stainless Steels. 


Firm Name 
Address 
Zone No. 


Your Name and Title 





Deep hardening molybdenum 
steels meet requirements on 
jobs involving heavy sections. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING | E) MOLYBDIC OXIDE, BRIQUETTED OR CANNED? 
DATA ON MOLYBDENUM APPLICATIONS. | 4 FERROMOLYBDENUMe”CALCIUM MOLYBDATE” 
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A newly designed Ajax-Hultgren salt 
bath furnace automatically removes baskets 
laden with small work, such as nuts, rivets, 
screws, grease fittings, washers, links, fas- 
teners, etc., upon completion of the harden- 
ing heat treatment in the molten salt. The 
principle of operation is unique in that a 
specially devised motor-driven mechanism 
rotates five heat-resisting alloy wire baskets 
through the liquid bath. Each basket re- 
mains in the furnace for an identical period 
of time, which may be adjusted by a con- 
trolling time switch for any time cycle de- 
sired, 

Parts to be heat treated may be either 
manually or automatically loaded into the 
baskets. A motor-driven transfer arm en- 





gages one basket at a time and quickly 
swings it out of the furnace, emptying the 
Parts into an adjacent quench tank. Baskets 
may be emptied, returned, reloaded and 
again charged into the hardening furnace 
iN approximately 44 min. This rapid trans- 
ferral avoids any appreciable cooling and 
Sreatly extends service life of baskets as 
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Salt Bath Furnace With Automatic Removal 


well as saving on power for heating dead 
loads. 

One user reports that over 500 Ib. of 
small steel fittings are being uniformly heat 
treated in 1 hr. by this method, requiring 
cnly one operator. The equipment occupies 
only a small fraction of the floor space 
which would be required for conventional 
furnaces of the radiation or convection type. 

Outstanding advantages are: (1) All 
work is given uniform treatment, thus 
drastically reducing possibilities of spoilage 
due to uneven heat treatment from batch 
to batch; (2) mechanical handling, with all 
operations automatically actuated and elec- 
trically interlocked, prevents any occurrence 
of manual errors and assures maximum heat 
treating production up to the furnace ca- 
pacity. 

The furnace is made by the Ajax Electric 
Co., Inc., Frankford Ave. at Delaware Ave., 
Philadelphia 23. 


New Soldering Flux 


A new solder flux, more effective than 
common rosin fluxes and which can be used 
safely in such applications as electrical 
equipment and can manufacturing, has been 
developed by Battelle Memorial Institute, 
Columbus, Ohio. It makes possible the 
easy soldering of many difficult-to-solder 
combinations of metals. 

Although the raw flux has an acid reac- 
tion, complete neutralization takes place at 
soldering temperatures. Its residue is non- 
corrosive, non-conductive to electricity, sol- 


uble in water, and non-hygroscopic, making 
the flux adaptable to a wide variety of in- 
dustrial soldering. 

An organic mixture, the flux was devel- 
oped in an investigation sponsored by the 
Tin Research Institute, American headquas- 
ters of which are located at Battelle Insti- 
tute. It resulted from an investigation whic 
was initiated to develop a flux that could 
be used successfully with low-tin solders 
now permitted by WPB for general usage 
and that could be used in the electrical and 
can-making industries, where zinc chloride 
or acid fluxes are not recommended. 

The flux may be used in soldering cop- 
per, steel, silver, brass, various alloys and 
verious electroplated parts, such as nickel- 
plate, silver-plate and cadmium-plate. It 
leaves very little residue on the work, and 
any residue may be washed off readily with 
water. 


@ A new process for continuous progres- 
sive heating and quenching in the surface 
hardening of shafting and tubing by induc- 
tion heating is announced by Lepel High 
Frequency Laboratories, Inc., 39 W. 60th 
St., New York 23. As the work moves at 
a predetermined speed through the heating 
and quenching coils, it is rotated slowly, 
thus developing a uniform surface. The 
spark-gap operated equipment, at 100,000 
to 450,000 cycles, makes heating so rapid 
that even normal grain growth does not 
take place. Hence, plain carbon steel can 
be used where alloys were formerly needed. 
There is no surface decarburization nor 
scaling. Depth of hardness is regulated by 
adjusting input power or varying travel 
speed of the work. Parts up to 3 in. diam. 
can be so treated. 













CHECK THE 
AMAZING ADVANTAGES 
OF THIS ELECTRIC FURNACE 


This electric induction furnace takes full advantage of one 
of the remarkable properties of aluminum—its workability at 
relatively low temperatures, as compared with other metals of 
equal strength. 

In the melting stage, this low temperature advantage is 
fully enjoyed with this Ajax Tama Wyatt Induction Furnace. 
Only the metal is heated and no part of the furnace is brought 
to a higher temperature than the metal bath. Primary coils 
surrounding a laminated transformer core induce heavy cur- 
rents in the molten metal and in the hearth. Thus only the 
metal charge is heated and the refractory lining and the roof 
are kept at lower temperatures at all times. 

There are many advantages of this low temperature melt- 
ing, including a longer life for furnace linings, the reduction or 
complete elimination of gas pickup and highly improved work- 
ing conditions. 

In the photograph above, a tilting unit is being poured in 
the sand foundry of a large instrument manufacturer where 
quality must be maintained at a high level. Why not learn now 
how many plants have developed vastly increased physical 
Properties in aluminum products with the electric induction 
furnaces? Write or wire today to — 


AJAX ENGINEERING CORPORATION 
Trenton 10, N. J. 





of the Ajax Tama Wyatt 

60 kw. Twin Coil Furnace 

1. Capable of continuous 
operation. 

2. Increased lining life 
and reduced mainte- 
nance cost. 

3. Accurate temperature 
control allows casting 
consistently at lowest 
and most adequate 
temperatures neces- 
sary for sound cast- 
ings. Result: fewer re- 
jects. 

4. Reduction or elimina- 
tion of gas pickup. 

5. Improved working 

conditions. 


















AJAX nouction MELTING FURNACE 


TAMA-WYATT 


yet itelar 06 2 AJAX METAL COMPANY, Non Ferrous Ingot Metals and Alloys for Foundry Use 
AJAX ELECTROTHERMIC CORP., Ajax-Northrup High Frequency Induction Furnaces 
COMPANIES AJAX ELECTRIC CO., INC , The Ajax-Hultgren Electric Salt Bath Furnace 
AJAX ELECTRIC FURNACE CORP., Ajax Wyatt Induction Furnaces for Melting 
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Impregnator for Porous Castings 


For eliminating scrapping of castings re. 
jected because of porosity or pinhole cracks, 
the Metallizing Co. of America, 1330 W., 
Congress St., Chicago 7, has developed the 
new “Mogul Circulator Model M-1500,” 
which circulates heated “Mogul Cast-Seaj 








solution” under pressure through defective 
castings. The pressure-circulated solution 
enters the crack at its maximum opening 
and by the colloidal action of its base 
quickly builds-up in successive, interlocking 
layers until a bond that will effectively seal 
the opening for the life of the casting has 
been formed. 

Under pressures as high as 200 psi, 
these reclaimed castings have been tested 
with hot kerosene, hot oil, hot water and 
many other solutions, and it was found 
that the former porosity and leakage from 
pinhole cracks had been completely elimi- 
nated. 

The circulator is a compact unit mounted 
on rollers and consists of a sturdily con- 
structed cabinet, housing one 15-gal. tank 
with electric immersion heater, a turbine- 
type pump equipped with a 1/3-h.p. 110- 
v. single-phase motor. 

The 30 g.p.m. capacity pump has an 
automatic pressure switch that maintains 
pressure at the setting required by the op- 
erator. This automatic pressure switch 
features a device sensitive to changes in 
pressure, which controls the speed of the 
pumping action. The operator’s pressure 
setting is thereby assured. 

Both the immersion heater and the motor 
are fully protected from overheating by 
automatic thermal switch. Twelve ft. of 
heavy-duty electrical cable for heater and 
motor, and two 12-ft. lengths of heavy duty 
safety hose for attachment to the casting 
are furnished with the unit. 

It is furnished complete with air pressure 
gage, air control petcock and 12 ft. of ait 
hose fitted with quick-acting air connector 
tor pressure testing. 


@ Alloys Development Co., Pittsburgh, 
announces the award of U. S. Patent No. 
2,278,437, June 19, 1945, to the late Dr. 
Byramji D. Saklatwalla. The patent covers 
a new high-strength, corrosion-resistant 
steel possessing ductility, toughness, and 
good welding properties. It contains es 
sentially: 0.14 C max., 0.50 Mn max, 
0.07 to 0.18 P, 0.25 to 1.5 Cr, 0.25 to 1.5 
Ni, 0.07 to 0.60 Mo, 0.08 to 0.75% Gu. 
The steel, being low in carbon and manga- 
nese, promises to provide an effective out 
let for “tri-alloy” scrap in the form of 8 
structural steel suitable for welding. 


(More News on page 1226) 
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Are You On 
ALUMINUM? 








e . a si: 


Precision-Processed Tubing 
to Reduce Postwar 
Production Costs! ... 


«ee many other important advantages 


War A LOT OF HEADACHES go out the window the moment you specify 
Reynolds Aluminum Tubing! 


Extruded—and therefore seamless—it lives up to every performance test. In 
addition, since it is precision-processed to close tolerances, it comes to you exact 
in every dimension—length, weight, inside and outside diameters. 


And finally, each shipment is carefully labeled, wrapped, packed in boxes... 
ready to go into production without further checking. 


Whatever you make (actually, there seems almost no limit), you’ll be able to 
order Reynolds Aluminum Tubing in the proper length size, temper, and alloy 
to help you save time, manpower, floor space, tools—reduce your metal in- 
ventory . . . increase production, decrease costs! 


CONSIDER ALUMINUM .. . Consider the added efficiency and economy of 


the new high-strength Reynolds Aluminum alloys. Consider light weight, corro- 
sion-resistance . . . resistance to shock . . . thermal and electrical conductivity 
-.. Non-sparking qualities . . . chemical stability, non-toxicity, color and taste 
protection. Consider also ease of fabrication and assembly, lower price trends. 
And, finally, consider Reynolds nation-wide production and service facilities. 
Reynolds Metals Company, Aluminum Division, 2518 South Third Street, 


Louisville 1, Kentucky. Consider Aluminum . . . CONSULT REYNOLDS 


REYNOLDS 


REYNOLDS 


How uP-To-paTe UJ = 







LIKE TO MAKE a good product better? 
Reynolds technicians will gladly work 
with your engineers. Offices in principal 
cities. Phone nearest office or write 
Reynolds Metals Company, Aluminum 
Division, 2500 South Third Street, 
Louisville 1, Kentucky. 





UPON REQUEST! Bulletin 17-B, Tubing 
... Bulletin 22-B, Sheet and Strip. For 
Wire, Rod and Bar, see Bulletin 31-B 
. .. Extruded Aluminum Shapes, Bulletin 
35-B. And don’t forget Catalog 100-A, 
*‘Reynolds Aluminum. Its Important 
Role in Tomorrow's Products.”’ 


ALUMINUM 
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Cross section shows intricate 


series of parallel fins. 


In the high pressure aluminum die casting slot with cored holes butted against it. 
illustrated, note the series of thin parallel New Products will give your products prop- 
fins . . . deep vertical cored holes . . . er attention. Submit your problems NOW 


thin but rugged flanges . . . wide vertical while there is still time to plan. 


HUIGel PIRASSORES DLS CASTINGS 


ALUMINUM * MAGNESIUM * yal ie 
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PLANNING new equipment? 
Consider performance re- 


cords of AZAL IV tubing in 


hundreds of applications. 





































Made in stainless, low car- 
bon, high carbon, alloys and 
Monel metal. Also bimetal 





in any combination of met- 


als. In welded, seamless or 





spiral brazed construction. 











Sizes to ¥e-inch outside dia- 
meter. 

e 
DESIGNING or redesigning 
parts? New low-cost method 
originated by AGALOY 
coils a variety of metals into 


tubular forms. 


Outside diameter to four 
inches; length to 22 feet; 
thickness to 16 gauge. 








Write for 


detailed information to 











piri. s 2 GHW UOTE Nes TAT BIE HR 


AGALDY, TUBING COMPANY, 


MILL: SPRINGFIELD, OHIO 
_ FXECUTIVE AND SALES OFFICES: 1027 NEWARK AVENUE, ELIZAB 


OCTOBER, 1945 1225 

















Wauen you think “postwar” you inevitably think of 
higher production at lower cost. 

Good cutting fluids, properly applied, are always an 
important factor in achieving the greatest efficiency in 
metal working. When you can reduce machine down- 
time, improve work finish and save tools, your compet- 
itive odds are better. 

D. A. Stuart Oil Company have been making and 
applying cutting fluids since 1865—gathering experi- 
ence that is long, broad and successful —experience that 
you may use to advantage. Invite a Stuart Oil Engineer 
into your plant and through him the Stuart Organization 
will work with you in setting up cutting fluid standards 
for the top metal-working efficiency you will need for 
the times to come. No obligation, of course. 


The 60-page Stuart booklet, “Cutting Fluids for Better 


Machining”, contains interesting facts about cutting fluids Ss 


and their application. Write D.A. Stuart Oil Company, 
Limited, 2745 So. Troy Street, Chicago 23, Illinois. 


p.A. Stuart [Jil co. 
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Metal Spraying Gun 


A new metal spraying gun with higher 
spraying speeds is announced by the Metgj. 
lizing Co. of America, 1330 W. Congress 
St., Chicago 7. Called the Mogul Model 
F, it is lighter in weight, more streamlined 
in design, better bglanced and smoother ip 
operation. Exhaust openings are screened 
with a fine mesh screen to prevent dirt and 
foreign matter from getting into the tur. 
bine housing. 

There are a minimum number of parts, 
and the gun can be assembled without spe. 
cial tools. Spraying speed is changed by a 
finger tip control built into the gun design. 
It will spray up to 14 Ib. of steel per hr, 
40 |b. of zinc (1080 ft. of Y-in. zinc 
wire) and 120 Ib. of lead. In the higher 
speeds it gives finer atomization and maxi. 
mum deposit. 

Any combustible gas can be used. Ie is 
most economical, using 50 p.s.i. air pressure. 


@ A gummed plastic plate, called “Ever. 
stick”, which will adhere and make a per. 
manent bond to any clean surface when 
moistened with any solvent such as benzine, 
naphtha, etc., is announced by Pennsyl. 
vania Plastic Corp., 5025 Liberty Ave, 
Pittsburgh. With it an identification plate 
can be permanently attached to a clean sur- 
face without screws. Adhesion is not af- 
fected by weather conditions. 


Crucible Draw Furnace 


A unique crucible draw furnace for non- 
ferrous foundries, which is divided on an 
inclined plane into two parts and hinged 
at the back, is sponsored by the Fen Ma 
chine Co., 1366 Babbitt Rd., Euclid, Ohio 
Called the “ler” furnace, the lower sec- 
tion contains the burner. 

A closed passage, built into the wall of 
the lower section, conducts the air from 
the blower to the burner. Traveling through 
this passage the air picks up heat that 
would otherwise be lost, returning it to the 
combustion chamber. Thus preheated, this 
air facilitates combustion resulting in a 
short flame, retained down and around the 
crucible. Only a minimum is allowed 





escape through the port in the cover. Tests 
show that this preheated air effects a saving 
of 20% in natural gas and a correspond: 
ingly greater saving where fuel oil is used 

Raising or tilting the upper part of the 
furnace allows quick, easy access for charg: 
ing or removing the crucible. As shows 
in the illustration, no tongs nor overhead 
handling equipment is required. The spt 
cial, open-side shank provided with the fur- 
nace makes for easy handling, allowing di- 


(Continued on page 1230) 
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i. THE NEW BLACK ARROW LINE of Gas 
M . , 
res Cutting and Welding Apparatus. Black 
SeC- e ° ° 
Arrow is the new, packaged line of high 
ll of 
fom quality, precision-built Gas Cutting and 
ugh 
- Welding Apparatus. Products range from 
) 
bes complete outfits through a broad 
| the . . 
ps selection of torches, tips, regulators, 


accessories and supplies. 


You’ll hear more about 
Black Arrow from your 


local distributor — soon. 
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ACP Chemicals and Processes that helped win the War are 


now available to the metal-working industry to make more 


enduring the finishes on automobiles, farm machinery, re- 


frigerators, washing machines and countless other necessi- 


ties that will add comfort and pleasure to peacetime living. 


210 A DEOXIDINE 

Notable among these products is 210 A DEOXIDINE 
which has the distinct advantage of cleaning and con- 
ditioning at the same time; the combined operations 
are therefore carried thru in fewer stages—a saving 
in both time and equipment. 

Power washers, heretofore used for alkali cleaning 
are satisfactory—also the large machines built espe- 
cially for handling large production of large surfaces. 
Ordinary mild steel equipment is adequate—stain- 
less steel is not required but may be used if already 
installed. 


To Aid Rapid Reconversion 


The simplicity of equipment and operation of 210 A 
DEOXIDINE Process will be a material aid to the 
metal-working industry in reconversion to peacetime 
production. The low cost and excellent results ob- 
tained with Deoxidine for cleaning and conditioning 
were proved in wartime production. 


ACP has served industry thru two World Wars and 
the intervening years of peace. This experience in the 
removal and prevention of rust, in inhibiting pickling 
acids and other applications of chemicals to the metal- 
working industry is available to you to help speed your 
reconversion to normal production. 


Our Technical Dept. will gladly assist you in the most effective application 
of our products to your manufacturing requirements. Write Dept. G-10. 


MANUFACTURERS OF INHIBITORS 


AMBLER 


Office and Warehouse 


3665 Palmer Ave., Detroit, Mich. 


AND 


AMERICAN lions PAINT CO. 


METAL WORKING CHEMICALS 


PENNA. 


Canadian Office and Factory 
Walkerville, Ontario 


DISTRIBUTORS 


West Coast 
Leon Finch, Ltd., 728 E. 59th St. 
Los Angeles, Cal. 


Metropolitan New York Area 
Bricker & Andes, 318 Atlantic Ave. 
Brooklyn, N. Y. 


Eastern Ontario and Quebec 
Van Camp Products & Sales Co. 
177 Parliament St., Toronto, Ont. 
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% Anyone can cry down the future of America and the 

world—if he wants to. But he first has to blind himself 

> deliberately to the brightest picture we’ve ever seen. 

y We see the difficulties. But we think the world IS 

} going to be organized for lasting peace—and that America 


IS going ahead to an even greater era of good living and 
? prosperity in its inevitable destiny as the leader of that 

world. There are millions of homes to be built and fur- . a 
‘ nished, millions of cars to start on the road . .. appliances, 
utilities, factories, stores—all need new equipment—new 
i ideas in construction and fabrication. 
, To us, the future is bright as a Spring morning after 
rain. And we're investing in it! A new postwar program 
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New Research Laboratory Addition 





las orn a ron ny, 
eecsbesseese eee sees 
, 


eaaed 


—five million dollars for new laboratories to be added to 
our already great research facilities; for added equipment 
to produce stainless steel strip, materially increasing our 
already great production. 

As America’s first and foremost producer of Special 
Alloy Steels—the metals that do any steel job better—we're 

20 again investing in America’s future. 

Let your confidence match ours, and there will be no 

room left for questioning that destiny. 


ALLEGHENY LUDLUM STEEL CORP. 


Pittsburgh, Penna. and all Principal Cities ... Stocks of 
Allegheny Metal carried by all Ryerson warehouses 
THE WORLD’S LARGEST PRODUCER OF 
) 0 STAINLESS STEEL IN ALL FORMS 


ie —ss= See wuw ey 





~ ~™ ws - - = 


The above chart shows the amazing growth in the use of Allegheny Metal, the pioneer stainless ste, 
since it was first introduced commercially in 1920. The interesting and obvious fact is that the me~its, 
properties and outstanding values of this corrosion and heat-resistant metal have been brought é»to 
sharp focus by the war. Even with the tremendous increase in the use of Allegheny Metal depicted by 
the chart, its actual widespread potentialities in future peacetime applications are vastly greater 
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rect pouring. Over heating and transfer of 
metals is eliminated. 

The extra cost of heating and maintain. 
ing other receptacles is avoided. Since no 
tongs are required, no pressure is exerted 
on the crucible shell, eliminating the danger 
of crushing the crucible and assuring longer 
crucible life. 

No pit is necessary as the furnace js 
mounted on legs that allow ample space 
beneath the furnace body for the air lift 
mechanism. An automatic air lift, recently 
added, opens and closes the furnace at the 
touch of a valve. The valve may be located 
at any convenient point near the furnace, 
within easy reach of the operator. 

Gas or oil burning equipment is pro. 
vided at the option of the purchaser. A 
blower, delivering 300 cu. ft. of air per 
min. at 13 oz. pressure, is the only auxiliary 
equipment required. 

Four sizes, 50, 70, 90, 125, are available 
to accommodate standard crucibles of cor. 
responding number. 


@ To facilitate the loading of heavy work 
in straightening presses, Anderson Bros 
Mfg. Co., Rockford, Ill., have developed 
a new power hydraulic press. With the 
traveling ram at one end of the press, the 
crane can lower heavy work into place on 
the machine and then the ram can be 
placed over the work wherever required. 
The ram rolls on four ball bearing equipped 
wheels and the balamced ram assembly 
rolls with remarkable ease. The table is 
“Standard’’ HYDRO-FORMER assures easy, posi- equipped with V” slide on which ate 

mounted spring loaded centers and check- 
ing rolls. The indicator tells the operator: 
Amount of runout; where to stop the shaft 
and do straightening; how much he is bend- 
ing the shaft; what happened on the first 
straightening “try”, and gives a guide for 
the next operation. 








tive attachment of fittings to cable, rod, metal 
tube and flexible tube . . . gives smooth, high 


finish within close tolerances. 


Write for Catalog describing the “Standard” 


HYDRO-FORMER. Improved Laboratory Hot Plate 


The Lindberg line of laboratory hot 
plates with working temperatures from 110 
F to 950 F for such varied and routine 
laboratory jobs as boiling, evaporations, 
heating, etc., has been redesigned for more 
efficiency. 

Improvements include mounting the 
electrical input control on the front of the 
hot plate, permitting the manual selection 
of any degree of heat within the temper- 
ature range of the plate. These hot plates, 
in three sizes—10 in. by 12 in., 12 in. by 
20 in. and 12 in. by 30 in.—are fitted with 
top plates made of extra heavy special metal 
that resists growth, warpage and corrosion, 
and minimizes discoloration caused by spill- 
age. 

The plates are equipped with coiled 
nickel-chromium elements and refractory- 
type element holders enclosed on all sides 
and bottom by an especially heavy layer of 
insulation. This assembly is protected by 4 
heavy sheet metal housing providing a deep 
chamber beneath the element insulation for 
the internal wiring and terminal boards for 
making power line connections. 

They are made by Lindberg Engineering 
Co., 2450 W. Hubbard St., Chicago 12. 


(More News on page 1234) 





1542 ELMWOOD AVE., PROVIDENCE 7, R. I. 
Export Dept.: 1111 South Ferry Bldg., New York 4, N. Y. 





1230 MATERIALS & METHODS 
| XUM 





18,000 CHEMICAL 
DETERMINATIONS 
MONTHLY 


You can well judge the volume of business that 
flows through Michigan Smelting and Refining 
plants when we tell you that 18,000 Chemical 
Determinations are made each month in our lab- 
oratories. These are in addition to the Spectro- 
graphic and physical tests to which each heat of 
alloy ingot is subjected before passing final 
inspection. If you buy non-ferrous alloy ingot, the 
extensive facilities available to you here, plus more 
than 50 years of experience, should be important 


factors in determining your source of supply. 


NON-FERROUS SCRAP METAL REFI 








MICHIGAN SW me. REFINING 
5 " 


vel BOHN ALUMINUM & BRAS BRATION, Detroit 26, Michigan 


1. General Offices, Lafayette Building 
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HIS chunk actually contains only 2% LITHIUM 

— approximately 14% ounce. The other 98% 
consists of Cu, Zn, or bronze proportioned to match 
your melt. Yet this small quantity of LITHIUM is 
sufficient to remove gases, oxides, sulphides and 
other-non-metallic impurities from a 200 pound 
melt of copper or bronze.* 


LITHIUM works because it combines with these 
impurities forming non-metallic compounds of low 
§pecific gravity, insoluble in the melt and having a 
melting point below the casting temperature of 





LITHALOYS CORPORATION 


444 MADISON AVENUE, NEW YORK 22, N. Y. 











ITHALOYS 


the metal. These compounds volatilize, or flux out 
quickly, thus increasing the fluidity which often 
permits lowering pouring temperature. As a result, 
your castings are clean and sound, possessing 
optimum physical characteristics. 


LITHIUM treatment requires no new technique, no 
new equipment,.no special training for your crew. 
Our technical staff and our own casting facilities 
can be placed at your disposal. 


*Tin bronze or silicon bronze. 
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Ithas already happened. ... One of the fine-grained N-A-X 
low-alloy steels — steels that have provided armor for 
F tanks and landing craft, frames for all jeeps, and vital parts 
for scores of fighting vehicles — has been “‘beaten into plow- 
; shares” to produce priority equipment for agriculture. 

The particular steel was N-A-X 9120, a carburizing grade. Its 
“a ready response to carburization and heat-treatment is utilized 
J to produce a farm implement that is “tough to the core” and that 
has the required surface hardness to resist abrasion and wear. 

f The conversion of an N-A-X low-alloy steel from tools of war to 
F tools of peace is not surprising .. . just prophetic. For the same wide 

range of desirable properties that made these fine-grained steels a 
great military material recommends their use in civilian products. 


GREAT LAKES STEEL 


Corporation 


N-A-X ALLOY DIVISION + DETROIT 18, MICHIGAN 
STEEL CORPORATION 


Re. 


INIT OF NATIONAL 
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Butt-Flash Welding Machines 


A new and striking line of butt-flash 
welding machines, in five standard sizes, 
providing maximum flexibility as to appli. 
cation, ease of maintenance and operation 
safety and reliability, has been announced 
by Progressive Welder Co., 3050 E. Outer 








Drive, Detroit 12. The machines range in 
electrical capacities from 20 Kva to 250 
Kva. 

They may be furnished for hand, air, 
hydraulic or motor operation. Also, work 
clamping fixtures can be operated by one 
method and platen traverse by the same or 
another method. Thus, work clamping can 
be air operated and the flash and upset can 
be hydraulically operated on the same ma- 
chine without change in the basic design of 
the machine. According to the nature of 
the work to be done, a machine may be 
manually controlled, semi-automatic or fully 
automatic. 

One of the numerous outstanding features 
is the full hydraulic operation through a 
single self-contained hydraulic unit avail- 
able on the larger models. In these, the 
unit is mounted within the frame of the 
machine and can be removed without dis- 
assembly for inspection or service. 

It contains three pumps: A rotor blade 
pump for platen traverse; a gear type pump 
for clamping the work to the electrodes; 
and a piston pump to furnish pressure for 
the upset action. The last actuates a direct 
acting traverse feed piston and thereby 
eliminates all need for mechanical linkage 
to furnish pressure for upsetting work 

. : . | pieces. Adjustments required by the hy- 
The largest die forging press in the world, recently announced by med ween se Gus gels dee 
Wyman-Gordon Products Corporation, ‘‘will make available larger mag- | compared with the use of mechanical link- 
nesium and high strength aluminum alloy forgings than any yet made.” | #8¢s thereby reducing set-up and change 

Wyman-Gordon Products Corporation selected these types of R-S — 


Furnaces for the heat-treatment of work to be turned out by this press. 





3 R-S Continuous Convection Typ e Forgin | @ A new type of non-clogging coolant and 
maor ae Furnaces cutting oil strainer for easy installation on 


1 R-S Convection Type Heat-Treating and Aging Furnace st inders, lathes and other machine tools 


known as Metex Model G, providing cleaner 


This is another instance of selection due to R-S high-quality construction | {yids and longer periods of uninterrupted 
coupled with R-S designing ingenuity and dependable performance. strainer service, has been announced by the 
Strainer Products Corp., 75-77 N. Willow 


St., Montclair, N. J. Preventing chips of 
particles from being recirculated in the 
fluids, the strainer units help avoid scoring 
or other defective work in machine opera: 
tions. Constructed of knitted fabric and 
| wire, made into strong, non-collapsible 
| rectangular units with unusually high 
| strainage area, the composite honeycomb 
| mesh is fine enough to catch dirt, grit and 
chips, yet provides ample free area for the 
| passage of cleaned fluids. 


(More News on page 1238) 


‘ ’ Furnaces of Dict; son 
rer aa 


FURNACE DIVISION 


ot as fe) ile sete] ite) vile]. 





4522 Germantown Ave. . Philadelphia 44, Pa. 
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-|| MACHINE TOOLS 
| RECONVERT NOW! 


WITH GOVERNMENT-OWNED INDUSTRIAL EQUIPMENT 
... AVAILABLE THROUGH 


air, 
ork 
ne 

or 


be TO D A , oe vast stocks of government-owned Machine 


Tools and Industrial Equipment are surplus as a result of can- 














res 


i cellation of war contracts. 
the 
“ Machine Tools and Industrial Equipment will be disposed of 
1S- 


by Reconstruction Finance Corporation. The supply is sufficient 








sd ° ° 
es; to meet all requirements of industry. 
for 
re Submit your requirements now, in triplicate, to the nearest 
age ‘ ° 
otk RFC Regional Office listed below. State your needs clearly, 
hy- 
“ grouping various types of equipment. 
” In case your local RFC Regional Office cannot fill your specific 
needs, it will endeavor to locate the tools you need from other 
nd 
on RFC Regional Offices. 
als, 
ner 
tec 
the ° 2 * . 
ow 
or 
the 
ing 
: CONSTRUCTION /°INANCE UORPORATION 
ind > 
i A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY BOARD 
b 
nd Agencies located at: Atlanta - Birmingham - Boston - Charlotte - Chicago - Cleveland + Dallas + Denver 
the Detroit - Helena - Houston - Jacksonville - Kansas City, Mo. + Little Rock - Los Angeles «+ Louisville 
Minneapolis - Nashville - New Orleans - New York + Oklahoma City - Omaha - Philadelphia 
Portiand, Ore. - Richmond - St. Lovis - Salt Lake City + San Antonio + San Francisco - Seattle + Spokane 
a 102 
Ds 
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1. STRAIGHT ACID PICKLE A 


Does a good job in removing the black, highly 
oxidized scale and it is an economical process. 
It does not, however, completely remove the 
red scale underneath the black. 


of these 3 copper pickles 





2. BICHROMATE OF SODA PLUS SULFURIC ACID | 


Removes both black and red scales and leaves 
a bright clean surface BUT (1) cost per gallon 


’ YOU h is high, (2) uses up sulfuric acid fast, (3) rapid 
wouldn t C 00SE attack means loss of base metal unless most 


careful control exercised. 





the Ferrisul type, too? [> "4. FERRISUL PLUS SULFURIC ACID 


Removes both black and red scale and leaves 
a bright clean surface. Cost per gallon low. 
Only sulfuric acid consumed is that which dis- 
solves the scale. Because Ferrisul is a mild 
oxidizing agent it attacks base metal less 
rapidly ... means less danger of excessive base 
metal loss with equal control. 








Quick comparison like this reveals the reason Ferrisul* is in 
use in so many pickling houses today. 

Additional Ferrisul advantages: It is a dry, granular, free- 
flowing product safe and convenient to handle and stable in 


storage. There are no fumes from the Ferrisul pickling bath. 


CHE M ALS Complete information available on application of Ferrisul 
| C to brass, phosphor bronze, cupro nickel, nickel silver, alum! 
SERVING INDUSTRY...WHICH SERVES MANKIND num bronze, beryllium copper, silicon bronze, etc. Address: 


Monsanto CHEMICAL Company, Merrimac Division, Ever- 
ett Station, Boston 49, Massachusetts. Reg. U.S. Pat. Off 
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Standard Steel's 


was producing 1519 tons of steel a year 


ai) BALDWIN 
USY 


STEEL FORGINGS & CASTINGS 


OCTOBER, 1945 





HOEGANAES 
IRON POWDER 


AGAIN ON THE MARKET 


Due to considerable expansion of its 
market, and serious research, we can 


offer it 


MORE UNIFORM 
WITH 
- LOWER IMPURITIES 


than ever before. 





Our technical staff offers to treat 


your inquiries and problems. 


—EKSTRAND & THOLAND, INC. 


441 Lexington Ave. New York 17, N. Y. 
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Silicone Rubber 


“Silastic,” a silicone rubber, produced in 
various stocks for molding, extruding, coat. 
ing and laminating, is announced by Dow 
Corning Corp., Midland, Mich. These rub. 
bery organo-silicon oxide polymers remain 
elastic after heating to 500 F and are flexi. 
ble at minus 70 F. 

Silastic stocks are available for molding 
flat sheets, gaskets and other shapes; for 
coating glass or asbestos cloth. Laminates 
may be made by curing under pressure 
multiple layers of Silastic coated inorganic [) 
fabrics. 

It is also used to insulate wire wound 
resistors able to stand severe and repeated 
thermal shocks. Silastic coatings adhere 
glass, vitreous enamel, iron, steel and aly. 
minum. They resist oil and salt brines at 
high temperatures. 

Besides temperature stability, the stocks 
have tensile strength of 200 to 330 psi, 
and elongation of 70 to 115%. Electric 
properties are: dielectric constant at 1,000, 
000 cycles of 0.13 to 0.18%, and dielectric 
strength of 500 v. per mil. 


@ To establish strong, lasting laminations 
of metals, plastics, woods in various com- 
binations, Cordo-Bond No. 250 bonds 
quickly by baking at a glue-line tempen- 
ture of 250 F under a pressure of 50 psi. 
Bonds show high resistance to water, mild 
acids and alkalis, oil, saltspray, and general 
weathering conditions, with sheer strength 
up to 2000 ps.i. It is suitable for light 
weight, high strength sandwich constru- 
tion and other mass production bonding of 
most materials in common usage. It is 
made by Cordo Chemical Corp., 34 Smith 
St., Norwalk, Conn. 


Sintered Carbide Dies 


Sintered carbide blanking and forming 
dies that multiply by 10 to 1000 the num. 
ber of pieces produced per grind, that save 
users in down time from six to eight weeks 
production per yr., and that are expected 
to lower production costs on thousands of 
commodities, are announced by Fiérth-Ster- 
ling Steel Co., McKeesport, Pa. 

The dies make use of inserts of “Die- 
carb,” sintered carbide combinations with 
Rockwell 65-73 hardness, depending upon 
the grade, and have been under operating 
tests in a diversified group of industrial 
plants for the past several years. 

In an electrical manufacturing plant in 
Pittsburgh, a disc or “cookie” die approxi- 





mately 4 in. in diam. started work severai 
years ago blanking a circle of silicon elec- 
trical sheet 0.025-in. thick used in rotors 


(Continued on page 1242) 
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: ACHIEVEMENTS 
IN THE SCIENCE OF 
GAS CHEMISTRY AND 

" HEAT TREATING 







Ti + 


OF DECARBURIZED STEEL SURFACES 


Photo above shows ‘Surface’ continuous, pusher-type 


furnace used for carbon “skin recovery” treatment. 


@ Carbon Restoration or “Skin Recov- 


ONE EXAMPLE 


ane . 
ery’ is a simple controlled-atmosphere sts is ltt ineiiaaiiiads santas 


ized edge after normal heat treatment. 
Right: Same SAE 4140 forging after “Skin 
Recovery” treatment. 


process based on the principle of car- 





bon pressure balance...applied today a 
to various engineering steels. a 
This process is another ‘Surface’ devel- 2 


opment to come from extensive re- 
search in the Science of Gas Chemistry. $200 


Write for reprint “Skin Recovery for 460 














0 ao 0.020 0030 0.040 0050 





Decarburized Steel Surfaces” for further Depth in Inches 
. Hardness vs. depth readings on SAE 41 40 steel 
details of the process and application. forgings before and after “Skin Recovery”. 


7 © SPECIAL ATMOSPHERE, RADIANT-TUBE FURNACES FOR: 
¢ ‘ m. Gas Carburizing and Carbon Restoration (Skin Recovery), Clean 

and Bright Atmosphere Hardening, Bright Gas-Normalizing and 
Annealing, Dry (Gas) Cyaniding, Bright Super-Fast Gas 
Quenching, Atmosphere Malleableizing, Atmosphere Forging, 
and Specific Effects upon Metal Surfaces. 














SURFACE COMBUSTION CORPORATION - TOLEDO 1, OHIO 
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TAKE 
THE 420 
IF YOU HAVE 
TO BE IN 
36 PLACES 
AT ONCE 








0 





+ 
BRISTOL S Indicating Pyrometer Model 420 for tem- 
peratures up to 3600°F. fills the bill for single or multiple 
location temperature indications at one post position. 


This instrument uses the millivoltmeter method of 
measuring thermocouple electromotive force in terms of 
temperature. An automatic cold-end compensator is 
built in, to make a single, rugged instrument requiring 
no routine care or maintenance whatever. 


Used in conjunction with one or more of Bristol’s 
12-Point Rotary Switches, connected in multiple installa- 
tions, the Model 420 Indicating Pyrometer makes in- 
stantly available the temperature at any one of a number 
of different points in ovens or furnaces. 


You will want the complete story of the Model 420 
Indicating Pyrometer as given in Bulletin 1213. Ther- 
mocouples, Protection Wells and Lead Wires for use 
with it are covered in Bulletin 1211, and if you plan to 
use it as a Radiation Pyrometer for temperatures up to 
3600°F. be sure to ask also for Bulletin 1202. 


Address The Bristol Company, 102 Bristol Road, ez 


Waterbury 91, Conn. (The Bristol Co. of Canada, Ltd., 
Toronto, Ontario. Bristol’s Instrument Co., Ltd., 
London, N. W., 10, England.) 








( *BRISTOL ELECTRIC PYRoMeTe.\ 
































AUTOMATIC CONTROLLING AND RECORDING INSTRUMENTS 
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, ® ACCURACY 
| @ EFFICIENCY 
@ DEPENDABILITY 


WEoTFIELD 


MANUFACTURING CORPORATION 





Operating World's Largest Die Casting Machines 





130 W. PLEASANT AVE. RIVER ROUGE 18, MICHIGAN 
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e@ more about "heat-treatment-on-the-fly” 


single-file — 










as fast as the presses can take it 


Bak 
The part weighs 2% lbs. It must be heated uniformly just 
1% inches down from the rim, and no further. After heating 
it must be held at temperature (1100°F) for over 4 minutes. 
Then it's ready for the reduction presses. 

But the reduction presses take 1,000 pieces per hour — 
one piece every 3% seconds. And that’s what makes this 
Selas single-file annealing machine something to talk about. 

A refractory tunnel with a passage only slightly larger than 
the part is lined with 48 independently adjustable radiant-cup 
gas-air burners — located at just the level where heat is needed 
— spaced tightly near the entrance for fast heat-up — spaced 
widely further on to hold the annealing temperature specified. 
Each burner focuses heat (both radiant and convected) only 
at the zone of reduction. The mass and shape of each part- 
carrying fixture keeps the butt end cold. Both parts and fixtures 
rotate as they advance — for uniformity of heating all around. 

And—thanks to the single-file method—every part 
travels the selfsame path past the selfsame burners in the 
selfsame time for the selfsame process- anneal. 

Thus, in perpetual parade at speeds better than 4 feet a 
minute, work is softened for reduction at the rate of one 
piece every 3% seconds— as fast as the presses can take it. 















FOR OTHER JOBS AND OTHER WORK... the same principle of 
heating is sound. To anneal tubes and rods, a com- 
plete “'sleeve’’ of burners forms a short hellhole 
through which lengths travel end to end. To process 

strip, facing ‘panels’ of burners encase the moving 
; band. And ‘most any piece (from lipstick cases to 
3" sheave pins) can be handled through ‘tunnels’. 


CONSULTING AND MANUFACTURING GAS ENGINEERS 


ow SELAS CORPORATION OF AMERICA PHILA 34 PA 
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and stators. At latest count, this original 
die had completed the unprecedented total 
of over a half-billion stampings. 

The four grades in which ‘“Diecarb” jg 
available for punches and dies are: (1) 
for paper blanking and notching; (2) for 
blanking carbon steel strip up to 3/32-in, 
thick; (3) for blanking and punching ma. 
terial up to 7/16-in. thick and with strength 
to withstand overhangs on punches up t 
34-in.; and (4) for blanking materials over 
7/16-in. thick and where the die must ab. 
sorb heavy shock. 

In the accompanying photograph the 
“Diecarb” inserts are readily distinguishable 
in this disc or cookie die. 


@ A new series of metric gage blocks 
designed for those working in the metric 
system is announced by Continental Me 
chines, Inc., 1301 Washington Ave., South, 
Minneapolis 4. They are offered in two 
grades that correspond in accuracy with 
the English system. Inspection quality is 
guaranteed with +0.0001 mm. and work 
ing quality, +0.0002 mm. The set consists 
of 38 high carbon chromium steel blocks 
with two wear blocks (of tungsten carbide 
in the inspection grade). A special aging 
process using alternate heating and freezing 
to 120 deg. below zero gives the blocks 
unusual stability. 


Low-Priced Die Casting Machine 


A low-priced die casting machine for the 
production of small zinc, tin and lead alloy 
castings, operating on a different principle, 
is being built by Light Metal Machinery, 
Inc., 607 Ariel Bldg., Erie, Pa. Its casting 
cycle is completely automatic, with die 
movement, injection and ejection all acm- 
ated by one simple mechanism. It has four 
operating speeds—266, 400, 639 and 882 
shots per hr.—predetermined by the size 
and weight of the casting being made, and 
maintained with virtually no variance 
continuous, 24-hr.-day production. 

Castings can be made in a single cavij 
die at production rates equal or superior 
those of large machines. Thus, die costa 
be cut from 50 to 90%. In the casting @ 
small parts, multiple-cavity dies have 
proved practical, a number of jobs being 
run successfully on four- and eight-cavity 
dies. 

Small, light-weight dies are easily in 
stalled and removed, reducing die-changt 
time to a new low—15 min. per die change, 
using average dies. Over a period of yeats, 
total down-time, including that co 
by die changes, is less than 5% production 
time. 

The actuating mechanism is simple snd 
involves little wear and tear upon parts of 
the machine. The entire machine is simply 
designed, and almost any part may be ft 
moved in 15 min. Down-time due to sefr 
ice and repairs is less than 1% of totl 
production time. 

The injection plunger and cylinder & 
sembly will last 300,000 shots before t¢ 
grinding, and has, in some cases, 
1,000,000 shots between grinds. 


(More News on page 1246) 
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forms both 










this new unit brings the advan- 
tages of x-ray inspection to 


these are features which put the these many glents whose rele- 
new Pixray “85” in a class by itself tively small demands do not 
ic worrant investment in our larg- 
4 cs er, more powerful equipment. 
h floor area less than 30” square 
v0 
th reduces image distortion 
is 
k. 
ts setting adjustable for object under 
“ examination 
de 
ng ‘ a ; P 
ng high light intensity on screen 
ks 


in panel at operator’s fingertips 


externally operated shutters confine 
viewing field 


rayproof and shockproof throughout 


7 


every requisite built into cabinet 





less fatigue; operator is comfortably seated 
at machine 


ian 
RICKER 
=F ¥ 






SSeS 


PICKER X-RAY 


CORPORATION 
300 Fourth Avenue, New York 10, N Y 


WAITE MFG. DIVISION 
17325 Euclid Ave, Cleveland 12, Ohio 
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Wyman-Gordon_ foremost in scientific development 


Greatest name 


in forging 


IN the realm of forging 
design and the develop- 
ment of proper grain 
flow, Wyman-Gordon has 
long pioneered and has 
originated many forging 
designs which, at the 
time of their develop- 
ment, were considered 


impossible to produce 


by forging. 


WYMAN- GORDON 


Forgings of Aluminum. Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U.S. A. 
HARVEY, ILLINOIS . : : DETROIT, MICHIGAN 
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better irons and steels 


rola =Mmaaleleot=mels lower ee! 


Nothing will stand still in the weeks and months corps of special technicians can often give timely 
following the end of the war. Certain it is that © advice. Inquiries on any proposed use of Molyb- 
the metallurgy of iron and steel will never be the denum, Tungsten, or Boron will be welcomed. 
same again. Better steels and irons are going 
into fabrication and construction at lower cost. 
Competition with light metals, plastics, rubber, 
glass, and other alternative materials will make 
it necessary for both the manufacturer and the 
user to sieze upon every new possibility in alloys, AMERICAN Production, American Distribution, 
plant seed ~e 2 : Pee. f , American Control—Completely Integrated 
P edures, or engineering Gesign for in- Offices: Pittsburgh, New York, Chicago, Detroit, 
tended service. The Molybdenum Corporation, Los Angeles, San Francisco, Seattle 
identified t b y Sales Representatives: Edgar L. Fink, Detroit; H. C 
ed as it must be with the most advanced Donaldson &Co., Los Angeles, San Francisco, Seattle 
developments in the metal-working industry, has Works: Washington, Pa.; York, Pa. 
| . od : Mines: Questa, N. M.; Yucca, Ariz.; Urad, Colo. 
enlarged its personnel, facilities, and operations. 


Informative literature is mailed on request. A 


MOLY BEN cori | rein om 
OCTOBER, 1945 
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The Complete Assemblies are Discharged 


Securely Joined, Bright, Continuously 
. - « from EF Brazing Furnaces 


Products requiring several stampings joined 
or requiring screw machine parts, 
and stampings to complete the unit, can be 
neatly and economically joined right in your 


production line. 


Suene, leak-proof joints are made and the 
pleted unit is ged from the furnace 





—clean and bright. 

Any number of joints in the same product or 
any number of pieces can be joined at one 
time. 


Investigate This Process for Joining Your 
Aluminum, Brass, Copper or Steel Parts. 


Send for printed matter showing various types of EF brazing furnaces. 


The Electric Furnace Co., Salem, Ohio 








Products being treat- 
ed in EF Chain Belt 
Furnaces, include: 


Sprockets 

Cap screws 

Bolts and nuts 

Cears and pinions 

Flat springs 

Coil springs 

Small forgings 

Valve springs 

Spring plates 

Tractor links 

Rivets and washers 

Wrench & tool parts 

Bearing parts 
—cups and cones 

Machine gun 
cartridge clips 

Aircraft engine parts 

Automotive parts 

Rock bits, and many 

other products 








For Hardening Small Parts 








175 to 2000 Ibs. per hour 


Uniformity —Scale-Free— Continuously 


The above gas fired radiant tube chain belt furnace 


is one of three we installed in one plant. 


Hundreds 


are in operation handling products such as listed at 
left. We build them for gas, oil or electrically heated. 


The EF chain belt conveyor type furnace is one of 
the most satisfactory general purpose furnaces built 
for the continuous, uniform, economical production 


heat treatment of small and medium size 


roducts. 


We will be glad to send complete data on these and 
other types we build. 


Send for circulars showing the chain belt 
and other types of EF production furnaces 


The Electric Furnace Co., Salem, Ohio 
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Tester for Plastics, Plywood, Ete, 


A small machine for testing of plastics 
plywood and lighter sheet metals has been 
brought out by the Baldwin Southwark Din, 
Baldwin Locomotive Works, Philadelphia 
Pa. With an alternating force capacity of 
100 Ib., it is ideal for testing structugy) 





components and machine parts in both rm 
peated bending and repeated torsion— 
hence, a universal machine. 

An outstanding feature permits any pre 
determined alternating load to be kep 
automatically constant regardless of the 
changes of deflection that may occur in th 
specimen under test. The 100-lb. capacity 
of the machine can be adjusted in inge 
ments of 0.2 of a lb. Its speed is 1800 load 
cycles per min., and has a maximum cape 
city in bending of 200 in.-lb. and in tor 
sion of 1125 in.-lb. 

It will test plastics up to a thickness of 
Y in., aluminum alloys of 3/16 in. and 
steel of approximately 4% in. There is 
ample space for testing bulky assemblies, 
and it is adjusted easily for various spec- 
men sizes. 

Numerous tapped holes and T-slots in 
the platens will accommodate special fi 
tures. The machine is seismically su 
pended in the frame to eliminate vibration 
to the floor. 


@ A new non-phenolic type cleaner and 
degreaser that is harmless to all metals, 
painted surfaces, hands and fabrics, is a0 
nounced by E. A. Gerlach Co., 23rd and 
Ontario Sts., Philadelphia 40. Called “60 
Degreaser,” it is a general purpose chemical 
cold cleaner in the form of a concentrate. 


Electrode for Underwater Cutting 


A new and vastly improved type of aut 
ting electrode, permitting greatly increased 
speed in metal cutting and for use at ut 
limited depths underwater, has been ft 
leased by the Ellwood Products Corp., Ell 
wood City, Pa. Any unskilled workmi 
can successfully cut metal after only 10 
min. instruction. 

It was developed primarily to permit 
salvage of damaged ships by the U. S. Navy, 
which are endangered by large masses of 
bent and twisted armor plate that prevent 
their proceeding to Navy yards for repaits. 


(Continued on page 1252) 
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“FERROCARBO”-S 


Improves Ductility of Steel Without Sacrificing Strength 


The New Ladle Treatment that Improves Quality 


Deoxidizing with “FERROCARBO”-S gives cleaner steels 
with resultant improvement in ductility; at the same time 
strength is maintained and ordinarily increased. 


Here are typical results obtained ona basic open hearth 
steel of medium carbon contént. In the summary beiow, 
twelve heats were made by conventional practice, sixteen 
with the use of “FERROCARBO”-S. And the increase in 
ductility is accompanied by an improvement in strength. 


‘ : Tensile Elongation Reduction Quality 
Yield Point strength in 2” in Area Factor* 


39000 71500 25.0 35.0 100.0 
“FERROCARBO”-S 40750 80000 36.0 44.5 123.3 


*An empirical formula used for evaluating the toughness-strength qualities of steel (based 
on 100 for the untreated steel 


ladle practice 


Conventional 


Using “FERROCARBO”-S at the ladle brings these extra 
benefits: thorough deoxidation; inclusions reduced—uni- 
formly distributed—stringers eliminated; prolonged increase 
in fluidity; in fine grained steel, reduction and dispersal of 


inclusions; and, under controlled conditions, zucreased 
hardenability. 

Metallographic studies of these “FERROCARBO”-S 
treated steels show clearly a noticeable improvement in 
structure, including a marked reduction in stringer-like 
inclusions, the few remaining ones being compact and 
well distributed. The reasons for the improvement in 
physical properties thus become quite obvious. 


THE CARBORUNDUM COMPANY 
Refractories Division, Dept. 0-8 
Perth Amboy, New Jersey 


“FERROCARBO” distributors: 


KERCHNER, MARSHALL & COMPANY, 
Pittsburgh, Cleveland and Birmingham 
MILLER and COMPANY, Chicago, St. Louis and Cincinnati 


“CARBORUNDUM” and “FERROCARBO” are registered trade marks of, and indicate manufacture by, The Carborundum Company. 


Fenocarbo Fy CARBORUNDUM 


TRADE MARK 


ws | OCTOBER, 1945 


XUM 











How much 
would you save} 


_IF YOU 
ELIMINATED 


RUST? 


RUST COSTS AMERICAN INDUSTRY 
WELL OVER THE WHOPPING SUM 
OF $100,000,000 A YEAR! 














= m é a ‘ we ty, 
Take a minute to figure out how much this Cities Service RUST REMOVER clears 
a ee ee ee eee ae metals of rust or tarnish. Works quickly 
see if it isn’t worth your while to spend a .. . 6asy to.apply. 


few more minutes with a Cities Service en- 











gineer, who will show you how a simple o ” e 
rust prevention plan can quickly eliminate Cities Service ANTI-CORRODE, in many 
this cost. forms, is available for every industrial need 

Two proved, effective Cities Service . . . Provides an impenetrable film that 
products will do the job: protects parts against rust or corrosion. 
Se a ee ee ee eee. Ce, (eee Rust can be eliminated . . . and Cities Service 
Cities Service Oil Company can help you. Call our nearest office or — 
Room 439, 70 Pine Street 
New York 5, New York | MAIL THIS COUPON 
Gentlemen: Please send me full information on Cities Service Rust | 
ne Plan. ¥ TODAY! 
Name | 
Title...... | i 
he 2 a ee a ee. CITIES SERVICE OIL COMPANY 
EEE SSR, Oe, ES eee eee aS Ne i ; ARKANSAS FUEL OIL COMPANY 
ee seivads wa pers Et ee eee ! 
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8 Superior Features 


OF GRANITE CITY SUPERBOND STAINLESS-CLAD STEEL 


SUPERBOND STAINLESS- 
CLAD STEEL HAS 
HUNDREDS OF USES 


Acid Tanks « Tubs 
Conveyors « Chemical 
Kettles « Drums « Stills 
Fume Stacks « Linings 
Pressure Vessels « Tank 
Cars « Cooking Utensils 
Sinks + Cabinets 
Storage Tanks of all kinds 
Laboratory Equipment 
Building Fronts and 
@ Trims ¢ Fountain and 
restaurant equipment 
Truck Bodies « Bumpers 
Accessories 


Permanent Bond 
S After 10 years of 
experience Gran- 
ite City Steel Com- 
Ss pany has obtained 
a permanent bond 
that allows no separation of clad 
even after fracture or severe 

bending. 


Greater Heat Diffusion 

SUPERBOND'S 

= mild steel backing 

? rapidly and uni- 

formly dissipates 

heat with 8 times 

the conductivity of solid stain- 
less steel. For retorts—kettles. 





Easily Formed 
SUPERBOND 
Stainless-Clad 
Steel is easily 
formed, drawn, 
punched, beaded 
and fabricated. You can use the 
same presses and dies for mild 
steel. 





Economy 
The mild steel 
I backing to the 
| stainless steel gives 


your products the 
ies i added sales value 
of stainless quality at much re- 


duced costs. 





Corrosion-Resistant 
s 
Its bright, stainless 
steel surface that 


Th, , 
won’t rust or tar- 
nish, offers corro- 
. sion resistance to 


hundreds of reagents that range 
from Acetic Acid to Zine Sul- 
phate. 


Tailor Made 


IS Steel to perfectly 
4 fit your job is 


5 } ‘} —_) guaranteed by the 
Ur" - 
& ~T\ new and modern 
FAY 
= laboratory, run by 


practical metallurgists, located 
in the heart of the mill. 











Strength 
The tensile 
~ strength is as high 
Af or higher than the 
proportionate 
strength of the two 
metals. Withstands cold bending 
through an angle of 180°. 








— Granite City Steel Company 


Granite City, Illinois 


Chicago « Cleveland 
Denver ¢ Houston 
Indianapolis*Kansas 
City + Los Angeles 


HOT ROLLED SHEETS © COLD ROLLED SHEETS © STRIPLATES © STAINLESS-CLAD © TIN PLATE © TERNE PLATE © ELECTRICAL SHEETS © TIN MILL PRODUCTS © PORCELAIN ENAMELING SHEETS 
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t GRANITE CITY STEEL 





Louisville * Memphis 
Milwaukee « Minne- 
apolis * Moline « New 
York « St. Louis 


Granite City Steel 
Company is built 
to serve customers. 


Service 
Large enough to 
have modern 


equipment and 


methods—small enough for fast, 
accurate service. 


Send for this 
Booklet 
which contains com- 
plete information and 
technical data on 
SUPERBOND Stainless- 

Clad Steel. 


(Boe: 
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KEY STO 
POWDER 


METALLURGY 


that may Simplify 


your Parts Requirements 


CODAY, small metal parts are being made by 

Powder Metallurgy that formerly could be pro- 
duced only by costly hours of machining, milling, slot- 
ting, grinding and drilling. 


“These Powder Metallurgy made parts are being 
produced at a higher rate of speed, and maintained to 
closer tolerances, than machine-made parts, and at a 
great saving in cost. 


“Not only do these parts effect a saving, they are also 
responsible for doubled production in many plants 
(final assembly) because of their dimensional uniform- 
ity, thereby eliminating hand fitting of each part. 


in few words 


“Powder Metallurgy is successful because it pro- 
vides: (1) combinations of metals that do not alloy by 
melting, (2) controlled density variations, (3) more 
economical fabrication, (4) higher speed of produc- 
tion, (5) maintenance of closer. tolerances, (6) shorter 
tooling time, (7) elimination of secondary operations, 
OCTOBER, 1945 









(8) surfaces of greater smoothness, (9) built-in lubri- 
cation for moving parts, (10) increased speed of final 
assembly.” 


Keystone Powder Metallurgy is available to you in 
the form of (1) parts, (2) Selflube porous iron and 
porous bronze bearings, oil-impregnated, (3) Keystone 
D-10, a true oilless bearing material which is a combi- 
nation of powdered brass and graphite. 


From many angles of approach, Keystone Powder 
Metallurgy holds advantages, possibilities and oppor- 
tunities that manufacturers of mechanical products 
should consider. Perhaps it holds something important 
for YOU. Keystone literature on this subject will help 
you decide this point. Yours for the asking. 


POWDER METAL PARTS DIVISION 


KEYSTONE CARBON Co., Inc. 


1935 STATE ST., SAINT MARY'S, PENNA. 
© MANUFACTURERS OF PRECISION MOLDED PRODUCTS 








The “Ellpro” electrode is made of stee| 
in the form of a hollow tube with an ad. 
hesive type coating to prevent it from stick. 
ing to the cutting surface. It is used with 
oxygen, which permits safety to the user at 
any depth underwater. 

Speed of operation is a major advantage 
of the new electrode; a molten arc is ob. 
tained the instant it is placed against the 
surface to be cut. It can be used success. 
fully underwater or anywhere on land, with 
either a.c. or d.c. current. 

A torch holder, perfected for this elec. 
trode, prevents it from burning down to a 
point where it cannot be removed with 
ease. As its cutting life ends, it can simply 
be drawn from the holder and a new one | 
inserted with practically no loss in time. 

When used for underwater cutting in 
combat areas, especially after dark, the 
electrode does not reveal the location to the 
enemy. Escaping oxygen from it does not 
explode and merely causes a slight boiling 
area on the surface. 

Although designed primarily for under- 
water cutting, it is easily adapted to cutting 
scrap iron or steel, salvaging sunken marine 
equipment, and rehabilitation work in war- 
torn cities and towns. Since no particular 
skill is needed, many other applications in 
bridge, dam, building and highway con- 
struction are foreseen for post-war use. 








Stainless 





Attractive 
Steel Flatware: - 
with the aid of 





@ A new portable washing machine for 
industrial use is sponsored by Industrial 
Washing Machine Corp., New Brunswick, 
N. J., and is known as Model C.B.H. Parts 
to be cleaned are placed in a square mesh 
basket, 16 by 16 in. The force of the spray 
causes the basket to rotate so that all work 
is cleaned. Parts are cleaned in under | 
min. Detergents do not come in contact 
with operators’ hands. 





finished 


LEA Methods and 
LEA Compositions 









Centrifugal Casting Machine 


A new centrifugal casting ‘machine that 





Here is an example of fine stainless steel merchandise, a product is heat-free in the bearing area during con- 
" A s ’ tinuous use of the machine, is announced 

of International Silver Co., Meriden, Conn. As with numerous by Centrifugal Machine & Engineering Co, 
other International Silver products—most of them distinctly mili- 678 Jackson Court, Kalamazoo 7, Mich 
er he finish i : f And th Called the “Centri-Meco,” it features the 
tary in character—the finish is an important factor. And, as wit “Miracle Huh,” so constructed thet he tb 
numerous other products, LEA Methods and LEA Compositions perature in the bearing area never exceeds 

iZ> F. 


are used to help produce the desired results economically. 

The services of LEA Technical Men and Laboratory Staff are 
available to any firm in industry having trouble with the finishing 
of its products—trouble with burring, with 
polishing, with buffing. Write us in full. If 


possible, send us samples for study and 





recommendations, 





T H E LEA MA N U FA CT U % i N G C 0 . The heavy table has four strut-vanes 








WATERBURY 86, CONNECTICUT which act as a fan to carry away the excess 
heat that is radiated above the top bearing. 
Burring, Buffing and Polishing . . . Manufacturers and Specialists in the The joining of the strut-vanes to the hub 
Development of Production Methods and Compositions is made by rigid welded construction to 
10-LM-3 provide great strength at this vital point. 

i (Continued on page 1256) | 
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COMBINES THE BEST QUALITIES 
OF WOOD AND STEEL...... 


Haskelite Plymet! unites the light gee f 
rigidity of plywood with the scconge bor =A " 
metals. To one or both faces of a tone p - 
or insulating board, a thin sheet of metal is my 
manently bonded by an exclusive Eeatisee Peers: 
Plymetl panels are made faced with aie eri 
stainless steel, porcelain enamelled steel, a “ ms 
and other types of metal alloys. 
This offers the designer and 
engineer a versatile family of 
structural materials of new op- 
portunity for the design of bet- 
ter, more salable consumer and 
industrial products. 





Write for samples of Plymetl and 
bulletin SC 45 for complete data on 
other types of Haskelite materials. 


1945 


OCTOBER, 





ty, 
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NEW SCOPE FOR THE DRAWING BOARDS 
OF AMERICA’S DESIGN ENGINEERS 


For over 25 years, Haskelite Plymetl has found 
extensive use on a wide variety of products. A 
few typical installations are described below. 











out > MD Why bee 


Plymed! Coach and Dining Car Partitions 
and Diesel Locomotive side panels cut dead 
weight from our mode rn, high sp 
streamlined trains 


ced 


Bakery proof boxes, bread coolers, ice 
cream cold cabinets, and counters are fabri- 
cated ata Saving in man-hours, and the use 
of Plymet! assures a better 


appearance and 
longer life 


HASK 





= — —— 











Plymet!'s light weight and great strength 
are ideally suited to the construction of all 
types of trucks and truck trailers, contribut- 
ing toa lower com operation and greater 
load capacity. 





Plymed panels faced with aluminum, zinc- 
coated steel, or porcelain enamelled sicel 
have contributed greatly to lower cost con- 
strucuon and efficient operation of escala- 
tors and elevators 


ELITE 


MANUFACTURING CORPORATION 
Dept. MA-2, GRAND RAPIDS 2, MICHIGAN 


NEW YORK 
ST. LOUIS 


CHICAGO 


CLEVELAND 
DETROIT 


CANADA: Railway & Power Engineering Corp., Ltd. 





























Made Good in the War- 
Stays on for the 
PEACE! p 










BLACK-MAGIC 


Airplane parts BLACK-MAGIC THE PERMANENT ONE-BATH OXIDE BLACK 


treated. Photo courtesy of BLACK-MAGIC gives iron and all steels ; . 
G r Aircr : . ° ° 
re Se except stainless a fine, uniform oxide black Deep Penetration 


that penetrates to .0001” and will not rub off. Uniform Coloring 
It is easy to work and easy to control. Chem- 
ical reaction at 300° F. Very flexible; the Greater Coverage 
product may be formed after processing. It 

is also an excellent bond for paints and lacquers. 

There are also BLACK-MAGIC baths for copper, brass, zinc and cadmium. Send 
for a sample and the “Black Book” which tells the complete and interesting story. 
BLACK-MAGIC “Witch-Oil”—a water-displacing final finish—is a highly effective 
rust inhibitor. It will keep stampings, forgings and pressings free from rust in stock | 
or in transit, after which they may be painted or enameled (not lacquered) without | 
further cleaning. Write for details. 


'SILCO) 


GLASS-BASE PROTECTIVE SPRAY COATING 


Extremely tough. Remarkably beautiful. The matte and eggshell gloss finishes in all colors. 
;' ideal finish for stoves, burners, heaters, mufflers, Easy to work. Spray it on and dry at 200° 

exhaust and tail pipes, metal filing cases, etc. F. Then bake at 350° F. in any industri 
WATER HEATER SILCOIZED Withstands heat up to 1000° F. Has high resis- oven. Non-priority. Navy and other approvals 
IN NAVY GRAY tance to corrosion, abrasion and impact. Soft Sample on request. 


MITCHELL-BRADFORD CHEMICAL COMPANY 


2446A MAIN ST., (Stratford) BRIDGEPORT, CONN. 





| 














MODERN METAL FINISHES 


S-4 SILCO Glass-Base PROTECTIVE COATING 
iro5 he 





BLACK-MAGIC OXIDE BLACKING SALTS 
WITCH-DIP & WITCH-OIL FINAL FINISHES 


| CHICAGO OFFICE: 111 W. Jackson Blvd. 
DETROIT: June & Co. INDIANAPOLIS: Stovall Equipment Co. 


HEAT TREATING SALTS, CLEANERS, ETC. 


CLEVELAND: Universal Paint and Varnish Co. 
ST. LOUIS: G. $. Robins & Co. OAKLAND, CAL.: Geo. A. Kushman Co. i 
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The Upton Speed- 


Quench Furnace sup- 
plies the two essen- 
tials for quenching: 
@ Rapid heat dissi- 
pation. 
Vigorous agitation 
of molten salt. 
The Upton Speed- 
Quench Furnace is 
built with a series of 
step-backs. The re- 
sulting surface area 
allows heat radiation 
at a rate far in excess of the rate 
that heat is brought into the bath 
by the work. 

To provide a balance of heat and 
thus keep the heat at the proper 
quenching temperature, electrodes 
put additional heat into the furnace 
at the bottom of the pot. The 
amount of heat to be added is rela- 
tively high because of the excep- 
tionally high rate of heat dissipation. 
The result: 

A vigorous, continuous surge of 
moiten salt throughout the entire 
bath. 

Work that is quenched by this 
flow comes out of the bath uniform 
and without quench defects. 

We can build Upton Furnaces to 
heat-treat your work. 








This type of construction permits tour 
relatively small points of contact to make 
their junction with the hub and, thus, a 
smaller area of conductivity of heat results, 
This construction also adds greater strength 
against any possible table distortion. 

The machine is mounted on heavy plates 
for anchoring to the floor. The hub is 
turned of 634-in. mechanical tubing of 34. 
in. wall. The table mounting-plate is 18 
in. in diam. and the heavy-plate base is 20 
by 42 in. Two anti-friction. bearings are 
employed in the Miracle-Hub construction. 
Double V-belts are used to drive the table. 

Motor mounting is made of heavy 2 by 
214 in. angle. It is adjustable into standard | 
belt lengths permitting minimum to maxi- 
mum obtainable machine speeds. Motor is 
adjustable up and down for alignment of 
sheaves. 











@ A new steel, heat-treated, that offers al) 
| the old values plus properties not obtain- 
able before the war, is announced by Horace 
T. Potts Co., East Erie Ave. and D St, 
Philadelphia 34. Called “Elastuf” Type 
A-2, it has a guaranteed tensile strength 
of 125,000 p.s.i. It is readily machinable, 
| reliably uniform, with remarkable uniform- 
| ity in cross-sectional hardness. It is de- 
| sirable for stressed or wearing parts with 
unequal cross sections. It has been used 
for crankshafts, gears, shafts and miscel- 
laneous machine parts. Thus, a gear made 
from this steel is machined to exact speci- 
fications and put into use immediately. 








| Grinding Whee! With “Case Hardening” 


A method of giving grinding wheels a 
| “case hardening” that compares favorably 
| with the hardness of the diamond wheel is 
| now under the trade name “BuXite” by 

Bridgeport Safety Emery Wheel Co., Inc., 
| Bridgeport, Conn. 
| 
| 








The process coats the grain of the wheel, 

and, under the pressure and heat of grind- 

| ing, this coating changes into a ‘‘case” or 

Tough test for anti-corrosion coatings is seasonal equipment Hurbenium, surface layer, of such extreme hardness that 

the remarkable, lead base coating, insures corrosion protection for farm equip- | it reduces sintered carbide tools and other 

super-hard metals with a rapidity never be- 

fore possible with standard abrasive wheels. 

benium is easily applied to iron and copper-base alloys, is used as a base for The work can be done by regular shop 
paints, enamels, lacquers. For proof of how Hurbenium may be employed to workmen under ordinary shop conditions. 

A BuXite wheel cuts cleanly and with 

extreme ease and relieves the pressure on 

lent) for Hurbenizing at no cost to you. | the grain, allowing it to cut longer before 

wearing or breaking out of bond—with a 

consequent increase to from five to twenty 

USE HURBENIUM HIGH STRENGTH, SUPERIOR SOLDER ems the lle of an wlll Gn 

With this wheel, the shank of a tool and 

the carbide are ground at the same time 


ment standing idle through the winter or used in all kinds of weather. Hur- 


solve your own corrosion problems, send TEST PANELS (6” x 12” or equiva- 


INDUSTRIAL APPLICATORS—MICHIGAN AREA without “loading,” effecting a marked econ- 
KNIGHT PLATING STURGIS PLATING WORKS RESISTKROSIUM omy in operations. : 
3143 Bellevue, Detroit 7, Mich. Sturgis, Michigan 6916 Donald Piace, Detroit 7, Mich. Besides, it performs especially well on 


| form grinding. As it cuts more easily-and 
| with higher gloss and less break-down of 
contour than an unprocessed wheel, it de- 
livers more work per dressing. It also 
speeds up snagging operations to a rematk- 
HURBENIUM ALLOY COMPANY, INC. able extent. 

BuXite-processed wheels give equally 
OAKWOOD AVENUE, ee OHIO good results on tool steels, cast iron, brass 
—all metals and alloys—whether employed 
in precision grinding or in roughing out. 








(More News on page 1260) 
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offer a beautiful solution” 
to so many engineering /, 
problems 


More than a dozen points of attach- 
ment are provided by this Alcoa Alumi- 
num forging. Its use avoids high labor 


costs and manufacturing hazards, entailed in 





building up a part for the same task. A maxi- 
mum saving in weight is achieved. 
All of the usual advantages gained with Alcoa Alumi- 
num are retained-—strength, lightness, corrosion resistance 
and dependability. 
Intricate parts, surprisingly large in size, are possible in Alcoa 
Aluminum forgings. Alcoa engineers, skilled in their design and 
production, will gladly assist in adapting aluminum forgings to your 
products. ALUMINUM COMPANY OF AMERICA, 2162] Gulf Building, 


Pittsburgh 19, Pennsylvania. 
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PERMANENT 


MAGNETS 


Photograph of a fragment of Alnico V 


MAY DO IT 


(This is the third of three advertisements regarding permanent magnet materials) 


What is your magnet made of ? 


ALNICO V 


If your product requires a permanent magnet 
that develops the maximum magnetic energy 
in limited space and weight, Alnico V is the 
solution. It is the newest and “strongest” of 
the Alnicos, the aluminum-nickel-cobalt-iron 
permanent magnet alloys. Its store of mag- 
netic energy is about five times that of cobalt 
magnet steel and three times that of the 
other grades of Alnico. Of the permanent 
magnet materials commercially available, it 
is highest in residual induction as well as 
available energy. Like the other Alnicos, No. 
V is hard, brittle, non-forgeable and non- 
machinable and is formed by casting. 

The improved permanent: magnet char- 
acteristics of Alnico V are obtained by using 


THE INDIANA STEEL 


6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS 


a higher percentage of cobalt and lower per- 
centages of the other elements and a new 
heat treatment. The treatment consists 
of normalizing at a much higher tempera- 
ture than with the other grades, cooling in 
a magnetic field parallel to the field in the 
finished magnet and annealing for several 
hours. 

Utilization of the maximum available en- 
ergy requires that both magnet and magnetic 
circuit be designed with expert consideration 
of the magnetic characteristics of Alnico V. 
For over 35 years, this company has special- 
ized in permanent magnet engineering and 
production. We invite the consultation of 
manufacturers who have problems in the use 
or application of permanent magnets. Write 
for free technical handbook: Permanent Mag- 
net Manual. 


PRODUCTS COMPANY :«: 


Copr. 1945, The Indiana Stee! Products Co, 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 


BETTER 
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Photos courtesy 
Canton Drop Forge 
Company. 


evaluating 
THE FORGEABILITY 
OF STEELS 


A request written on your 
firm's letterhead will bring 
a 72 page booklet entitled, 
“Evaluating The Forgeabil- 
ity of Steels". It lists the 
recommended forging tem- 


perature for 68 steels. 
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TIMKEN ALLOY STEELS 


Rejects are at a minimum - - production is increased and 
quality is improved when you make forgings out of Timken Alloy Steel. 


Each step of every heat of Timken Alloy Steel is closely guarded to be 
sure that it is free of harmful internal and external defects. These care- 
ful control measures are also your assurance, that the Timken Alloy 
Steel you select will meet your specifications for chemical analysis, grain 


size and hardenability. 


Timken Alloy Steels are made in open hearth and electric furnace grades 
in a wide range of analyses. Consequently you can be sure of finding a 
Timken Alloy Steel that will exactly meet your needs and will perform 
satisfactorily even under the most severe service conditions. 


Use Timken Alloy Steels of "forging quality" to improve the strength and 
quality of your forgings. A member of our technical organization will 
gladly help you select the correct stecl for your particular application. Steel 
and Tube Division, The Timken Roller Bearing Company, Canton 6, Ohio. 








New Valve Facing Alloy 


New valve facing material that was test 

run 200,000 miles without re-facing has 

been developed by the Wéilcox-Rich Div., 

Eaton Mfg. Co., Detroit. Called “Eatonite,” 

the new alloy contains nickel, chromium, 

cobalt and tungsten in proportions that 

retain necessary hardness at extremely high 

temperatures, and at the same time resist 

the chemical action of compounds released 

during combustion by high performance 
anti-knock fuels. 








Under exhaustive tests Eatonite far out- 
performed any similar valve alloy or valve 
steel, retaining essential hardness in the 
“red zone,” above 1,000 F. Valves operate 
as high as 1,500 F. While most anti-knock 
compounds pass out with exhaust gases, 
scme are deposited on the valve face and 
are highly destructive agents at high tem- 
peratures. 

First application of the new alloy is ex- 
pected to be in airplane, truck, tractor and 
tus engines where performance and main- 
tenance are as important as first cost. In 
passenger car automobiles at least 100,000 
miles service without re-facing might result 
from Eatonite, compared with a present 
limit of about 30,000 miles. 

Eatonite is applied to the valve face by a 
















cv | 
v relding process, which bonds the alloy in 
ek OE are at et | welding p ’ y 

pe “5 gow’ 4 gut’ po 15 \ow | a groove cut in the valve head. There are 
le \t, am . ene y xt on v ane | two general types of valves used in gasoline 
ot me , os no” gp J cam | engines, those grooved and faced with an 
com nd O2y yw 01% Te » | alloy, and those in which the valve material 

Pay es uP v ces: | itself forms the face. 

wo S. yu * ck cn | , 
sol det ? yo Wee {u Common materials used in the latter type 
aw? gciot® \and yd | of valve are “aircraft steel,” containing ap- 
4 any ot Cx * : | proximately 14% Ni and 14% Cr, and 
ont a* cot x m\ \ee both high and low alloy exhaust valve steel, 
mY ent * Py cr x cnt used in most passenger car engines. Valves 
» ner ey: 5 © pe ye also have been cast, but are generally con- 
- Ry of 2 ened went ndv® | sidered inferior to forged valves because of 
y° Kio \e me 8 lower strength and possible imperfections. 
FOF, Gad” ert | 

Pe 09 Kegel P @ A power take-off, direct-connected to a 
pei lan Ea sity truck motor, eliminating the conventional 


of typical Crucible 


inctatlatione V-belt drive, and used to drive the gen- 


erator of an arc welding outfit, is made by 
A. Tangen, 3269 Hogarth, Detroit, and an- 
nounced by the Lincoln Electric Co., Cleve- 
land. Power is transmitted direct from the 
motor, making the speed of the generatof 
the same as the motor. A governor, which 
can be cut in or out quickly, is connected 
with the power take-off. The outfit is avail- 


90 WEST STREET, NEW YORK 6, NEW YORK | */< 9s ¢ kit. 
(More News on page 1264) 
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A UNIFORM HIGH HARDNESS CAN BE OBTA 





SKF QUALITY 52100 STEEL CAN DO IT— 


BECAUSE... 


or 00"? 
» BF 
ot 
pen™ 
s * . 
arte a 
Ye t Whatever your steel problem — keep these three things in 
ot mind always— 
Pa @ SKF QUALITY CONTROL 
Pw @®SKF STANDARDS 
is a @SKF RESEARCH LABORATORY FACILITIES 
a All these make SKF’ QUALITY 52100 STEEL possible 
ie ” and assure you of a superior product. 


i 


¢. extremely thin thrust washer is a part of an aircraft 
motor, subjected to great pressure. Dimensions are: 


O. D. 2.225” (Tolerance + .005"’) 
I. D. 2.0065" (Tolerance + .0005"’) 
Thickness .04395” (Tolerance + .00025") 


Diameters must be concentric within .005” full indicator reading, 
and flat surfaces parallel within .0005” Flat surfaces are finished 
ground to 10’"’ RMS maximum, and lapped to mirror finish. 
After machining it is hardened and tempered to minimum Rc 58. 

It was cut from a stock size of SCS QUALITY 52100 
STEEL TUBING. For such exacting specifications and high 
pressure only a steel of outstanding freedom from non-metallic 
inclusions and good structure is usable. That is why S0siF 
QUALITY 52100 STEEL was selected for this vital aircraft part. 





We maintain a complete and balanced stock of SCS? HIGH 
CARBON-CHROME (52100 type) STEEL SEAMLESS TUB- 
ING and ROUND BARS for immediate delivery. 

TUBING: Approximately 300 sizes ranging from less than 1” 
O. D. to 842” O. D. with heavy and light wall thicknesses 
and close tolerances. 

BARS: Ranging from 13/64” to 61” hot rolled, cold drawn, 
centerless ground or turned finish. 

Completeness of S{[SiF stocks and immediate Si(SfP de- 
liveries make practically all inventory costs unnecessary. Use 
ours as your own warehouse. Phone or write for latest stock list. 


AS YOU NEED IT— 
WHEN YOU NEED IT— 
TO SUIT YOUR EXACT REQUIREMENTS 


esKF STEELS, INC. 


420 LEXINGTON AVENUE . 
111 W. Washington St., Chicago 2, Ill. « 403 W Baltimore, Detroit 2, Mich. 
110 Frelinghuysen Avenue, Newark 5, N. J. 


NEW YORK 17, N. Y. 
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' HEAT—and lots of it? 


—For melting or similar operations, 
Gas is unsurpassed. All the heat you 
need, when you need it. And the 
degree of heat can be determined and 
steadily maintained as long as the 
operation requires, 


Automatic Control ? 


—Whole operations involving heat 
treating can be controlled precisely 
* from a single source. : No guesswork, 
no tule of thumb, but definitely 
gauged, soundly engineered methods 
that result in unparalleled uniformity. 
Whether complex alloy melting oper- 
ations or continuous core baking, 
Gas is unequalled for its close con- 
trol, its split second timing of foundry 
Operations, 


Speed ? 


—An essential in foundry operation 
to maintain desired characteristics in 
metals, speed is inherent in Gas. 
Heating speed is governed by the 
rate of input to the burners. Many 
minutes—even hours—saved in heat- 


ing upcan be logged on the side of Gas. 


Economy ? 


—Gas saves money in both unit and 
overall costs. It is truly the produc- 
tion line fuel—combining attractive 
industrial fuel costs with speed and 
automatic control, which in turn 
make for economical production. 
Whether you work in ferrous or 
non-ferrous metals, in age-old brass 
or today’s light alloys, Gas can do 
a better job for you in foundry oper- 
ations. Consult the Industrial En- 
gineer of your local Gas Company. 
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Photo courtesy Eclipse Fuel Engineering Co Rockford. Ill 


AMERICAN GAS ASSOCIATION 


INDUSTRIAL AND COMMERCIAL GAS SECTION 
*20 LEXINGTON AVENUE, NEW YORK 17, N.Y 


ns 


THE TREND 1S, 
FOR ALL 


INDUSTRIAL HEATING 


MATERIALS & MEDHODS 
Formerly METALS AND ARMS 





XUM 


Industry Endorses EUTECTIC 


Low Temperature WELDING RODS“ 


litem ft OD. @ 3 





“THE MOST REMARKABLE 
DEVELOPMENT' SINCE 
THE INVENTION OF THE 
WELDING TORCH !"' 











Robert F. Miller-President of Pottstown Mfg. Co., Pottstown, Pa. 


MANUFACTURER OF MACHINE PARTS AND ASSEMBLIES, INCLUDING TUBE BENDING AND WELDED SECTIONS 





"Trade Mark Reg. U. S. Pat. Off. 






























“We fabricated these aircraft ordnance parts with 
EutecRods 16 for steel (1300-1600°F.), No. 1800 for 
ferrous and non-ferrous metals (940-1120°F.), No. 190 
for aluminum and alloys (950-1060°F.) and No. 1601 
for alloy steel (1020-1250°F.). The use of these Low 
Temperature Welding Rods reduced our production 
costs materially. As many as 4000 pieces were pro- 
duced with a No. 16 rod, and inexperienced girls were 
expertly welding tough and delicate parts after only a 
few hours of instruction from our welding specialist 
George Bauer. Because EUTECTIC Low Temperature 
Welding Rods can be applied with ease, we maintained 
4 greater operating efficiency among our plant per- 
7” sonnel.” 


INVESTIGATE EUTECTIC TODAY 


in production, EUTECTIC Low Temperature Welding Rods* 
play a vital role. Because they can be successfully applied by 

s——because they can be used with extremely low 
’ heat and produce welds that are more machinable, show less 
stress and distortion and exhibit consistently high strength— 
EutecRods and EutecTrodes are a growing factor in major 
civilian production work and are rapidly displacing fusion 
welding and brazing. 








TWHAT IS EUTECTIC? 
EUTECTIC Low Temperature Welding Rods 
are a new type of welding alloys, which— 
@ Bond to bese metals well below the 

bose metal melting point 
@ Avoid the dangers of stress and dis- 

tortion characteristic of fusion weld- 


All EUTECTIC Alloys are now available for civilian production. 
By means of 48 specially developed Rods and Fluxes you 


can employ the many revolutionary advantages of EUTECTIC ing 
low Temperature Welding. Get the facts today! Call in your 
local EUTECTIC Field Engineer and learn how EUTECTIC can e cand batetueee ont Rqnds 





be made to serve you. 


Write for Eutectic’s Civilian Production Folder EW-20 Today ! EUTECTIC WELDING ALLOYS COMPANY 


ORIGINATORS OF EUTECTIC LOW TEMPERATURE WELDING 
40 Worth Street New York 13, N. Y. 


Please send me complete facts about EUTECTIC Rods and Fluxes and 
information on how to purchase a selection of the 9 most important 
EuvtecRods for every day use. Dept. No.-Y M-] 
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SOME “FALLS BRAND” ALUMINUM ALLOYS | 200-Anpete Transtomer Weler 


transformer welder to meet the need for a 
high quality a.c. machine of medium capac- 
Aluminum Calcium ity, incorporating the latest features for econ- 

" omy in power consumption and high-speed, 
Aluminum Chrome 85/15 quality welding, has been announced by Air 
Reduction Co., 60 E. 42nd St., New York 


Aluminum Chrome 90/10 17. 





Aluminum Copper 50/50 Built-in capacitators make possible power 
. economies up to 35%, reduce power bills 
Aluminum Copper 60/40 and power input, and relieve overloaded 
Aluminum Copper 80/20 ee Ei cdtcent annacn ie ane | 
: , i , nit 
Aluminum Copper Nickel 50/25/25 is also equipped with a disconnect switch, 
e eye Self-contained, it has two ranges of cur- 
Aluminum Copper Silicon 50/25/25 rent, 30 to 110 amp. and 90 to 275 amp. 
Aluminum Iron 50/50 Continuous stepless current control is pro- 
7 ' vided throughout each current range by 
Aluminum Iron 80 20 turning the crank on the top of the machine. 
Aluminum Magnesium 90/1 0 Rar ged scale makes current settings easy 
Aluminum Magnesium 98/2 | The machine is sturdily constructed for 
‘ lependable, economical service. All wind- 
/ oF , 
Aluminum Manganese 75/25 ings are covered with the latest spun-glass 


fibre, heat-resistant Class B non-inflammable 
insulation. 


Aluminum Manganese 80/20 

Aluminum Manganese 90/10 

Aluminum Manganese 95/5 

Aluminum Manganese, Metallurgical Grade 
Aluminum Nickel 80/20 

Aluminum Nickel! Copper 50/25/25 
Aluminum Shot 

Aluminum Silicon 50/50 | 

Aluminum Silicon 75/25 | Plants and Slants 
Aluminum Silicée 88/12 The Reynolds Metals Co. has offered to 








operate government-owned aluminum plants 
in the Northwest, Middle West and South 


Aluminum Silicon Copper 50/25/25 ; ; . 
under lease with a view to ultimate acqui- 
sition. It offers to operate the plants during 


. | 
Aluminum Solder 

° ° ° | the lease period at half the rate the Alumi- 

Aluminum Titanium | num Co. of America was paid for operating 
| 


Aluminum Vanadium the same plants during the war. If approved 
Al ° ° P by the Government, Reynolds will have an 
uminum Zirconium | aluminum productive capacity almost equal 

to Alcoa's. 





This partial list is but a few of the many alloys we make. Each is for the 
According to a survey made on veterans’ 


specific purpose of adding quantities of high melting point metals to intentions by Carnegie-Illinois Steel Corp. 


standard alloys. 44,000 servicemen, or 89%, planned to 
rejoin the corporation. Nearly half of the 
servicemen replying listed new skills ac- 











quired in service, with 55% of the skills 
7 believed valuable to the steel industry. Two- 
There sa thirds of the skills developed are in produc- 
Our tion or maintenance, one-fourth in technical 
44 4a vw $ . 
Falls Brand Alloy mp nod gn and one-tenth in supervisory 
It’s Buffalo 
For Every Foundry Use. Riverside Carboloy Co., Inc. has made an intel- 
7812-3-4 ligent study of the returned veteran. A 


number of machines have been rebuilt for 
one-hand operation, to be operated by one- 
armed veterans. Even in the washrooms 
the one-armed veteran is considered, with 
specially designed hand brushes, mounted 
conveniently. Veterans returning with 
shock are first put to work in the company’s 
gardens and are gradually introduced into 
shop work. The company has learned that 
there is no general rule to apply to severly- 
affected veterans, each case being studied 








(Continued on page 1268) 
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Postwar competition among manufacturers in the e 
e metal-working industry will put a high premium on e 
production economy. Because effective heat treatment 
“ ® is so important in determining production costs and e 
product quality in many instances, heat treating proc- 
° esses and equipment merit the closest scrutiny today. « 
e The principal characteristic of the design of a Holcroft e 
Heat Treating Furnace is that it combines combustion 
0 ° and metallurgical engineering with more than 30 e 
; P years of experience in this one specialized field. 
wee Sted ; : ; . . 
i i ape ps | Taki in Of this combination, experience is the more important 
: Tas | for it is the best assurance that the furnace, when put & 
g P into commission, will do just what is expected of it 
d and operate at a minimum cost. sd 
n 
il e s 
5 Before carrying your postwar plans any farther, 
: consult with Holcroft engineers on your e 
’ + heat treating procedure. ° 
O 
ak __ me ; 
; ‘Woverort « Company, 
ap Se © 
e Leaders in Building and Designing Electric and ¢€ 
/ P Combustion Furnaces, Kilns and Ovens 
€ 
- & 
’ « 
t 
2 |% HOLCROFT & COMPANY * 
; ® 6545 EPWORTH BLVD. DETROIT 10, MICHIGAN 
i CHICAGO—C. H. Martin, 1355 Peoples Gas Bldg uf 
’ 9 CANADA—Walker Metal Products, Ltd., Walkerville, Ont. 4 
; © 
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« 
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NAMES WORTH REMEMBERING... 


SIE M ENS ... for his carbon-arc furnace, patented 1878, prototype of 


many modern electric furnaces 


INTERNATIONAL «, 
Graphite ELECTRODES 


with these cost-saving advantages... 





Typical International Graphite Electrodes 
and Nipples for Electric Furnace Applications 


Cuecx over all the qualities you want in electric fur- 
nace electrodes — the properties you’d see they had if 
you were making electrodes as well as using them. 
What you desire most in your electrodes, you'll find 
INTERNATIONAL Graphite Electrodes have: the right 
combination of essential physical, electrical and chem- 
ical properties for best operating results, at least cost 
per ton of production, under all conditions characteristic 
of present furnace practice. 

Only the best raw materials are good enough for 
making INTERNATIONAL electrodes. And every stage in 
their manufacture is under strict technical control to 
make sure that the highest possible quality and uniform- 
ity are obtained in every INTERNATIONAL electrode you 
get. Leading producers of fine steels and other electric 
furnace products have been consistent users of 
INTERNATIONAL electrodes for many years. So have 
principal furnace manufacturers — for they have learned 
from their own experience that these electrodes fully 
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@ Slow consumption 

e High current capacity 

@ Low rate of oxidation 

e High thermal conductivity 
© High degree of purity 


e Consistently uniform properties 
and dimensions 


@ Low cost per ton of production 


@ High shock and abrasion 
resistance 





measure up to every exacting standard by which good 
electrodes are judged. 

So remember to specify INTERNATIONAL the next time 
you buy electrodes; find out first-hand why they are so 
widely preferred for economical performance. Write for 
details and prices today. @ 27 


International 


Graphite & 


TN 


Electrode Corp 


SAINT MARYS, PA. 
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BETWEEN TWO WARS... 


NG RESEARCH 






















Continuous welding research in A. O. Smith labora- 
tories and plants made possible the production for 
World War II of 22,000-Ib. “Volcano” bombs—by 
an arc welding process that combines SMITHway 
Electrodes and SMITHway mastery of welding 
techniques. 


One of the most challenging new weapons of 
World War I was this early form of aerial 
bomb — mass produced by A. O. Smith with 
SMITHway welding techniques which, even 
then, were revolutionary. 


The Proof Is in Production 





A. O. Smith plants have produced more than 7 million tons 
. of welded steel products. On parts and products of every 

MITHway size and degree of complexity, more than 320,000 SMITH- 
WELDERS way Electrodes are used in these plants every day. Millions 
more are used by other manufacturers. 


~ 


Ready for delivery soon, ‘ : . ¥ 
the new, complete line Side by side with the production that repeatedly proves 
the quality and uniformity of SMITHway Electrodes, un- 


includ h ; : d : 
ee a ee ending welding research goes on... as it has since 1917. 


models of 150-, 200-, 
and 250-ampere capac- For detailed specifications on SMITHway Electrodes and 
ity, in addition to the their application to specific welding jobs, send for the 
; SMITHway Welding Catalog. 





heavy-duty models of 
300-, 400-, and 500- 


ampere capacity. Write Mild Steel... High Tensile... Stainless Steel 


for full specifications 


and prices. SMITHway WELDING ELECTRODES 


, — ‘ 
made by weicers...for weiders 

















SMITHway 
Certified 


WELDING 
ELECTRODES 
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ANOTHER CASE WHERE 


\\ American4 ; 


ave doing an outstanding job 











“AMERICAN” Electric Furnaces at SNOW-NABSTEDT GEAR 
CORP., New Haven, Conn., are meeting the close tolerances and 
exacting requirements of their War and Peace Time production. 







The Model NA Air Tempering Furnaces 
and the Model B Furnaces for carburizing and 
hardening are shown above. Other AEF Furnaces are used for 


salt hardening. 


American Electric Furnace Company 
29 Von Hillern St., Boston, Mass., U. S. A. 


Industrial Furnaces for All Purposes 
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by himself. Sympathy and common sens 
are two must ingredients. 





Westinghouse Electric Corp. has acquired 
the B. F. Sturtevant Co., Boston, maker of 
air handling and processing equipment, 
The business was founded in 1860 by Ben. 
jamin Franklin Sturtevant who made ap 
exhaust fan for New England shoe fac. 
tories to carry shavings away from wooden 
pegs then used to fasten soles to uppers. 





Allegheny Ludlum Steel Corp. is com. | 


pleting a $150,000 expansion of its Buf. 
falo stainless steel foundry, which will in. 


crease plant space 50% and productive | 


capacity 40%. The plant produces high 
alloy stainless steel castings. 





A portion of the Defense Plant Corp, 
plant at Ludington, Mich. has been leased 
by the Dow Chemical Co., Midland, Mich., 
where will be produced lime and magne. 
sium chloride liquor. When it ceased op- 
erations on Government orders in Septem. 
ber, 1944 it was producing cell feed for 
the 72,009,000 lb. DPC magnesium plant 
at Marysville, Mich. 





The Carpenter Steel Co. has opened a 
new warehouse and office at 790 Green- 
wich St., New York, to handle tool, alloy 
and stainless steels. 





Edward S. Christiansen has bought the 
property, patents, name and good will of 
Bases Expanded Steel Corp. in East Chicago, 
Ind. The new owner will continue the 
manufacture of expanded steel poles, joists 
and other structural building products. The 
process of steel expanding consists of slit- 
ting the web, or inner portion, of the beam 
with interrupted cuts, creating an open lat- 
tice design, affording the lightest structure 
possible for equal strength. 





The Nox-Rust Corp., 2455 S. Halsted St, 
Chicago 8, has changed its name to Nox- 
Rust Chemical Corp. It makes rustproofing 
materials. 





A new type of recognition for private in- 
dustry, a flag awarded for outstanding 
record of employment and training of vet- 
erans of War II, has been bestowed for 
the first time on Bell & Howell Co., Chi- 
cago maker of optical and motion picture 
equipment. The award was made joiatly 
by the National Association of Personnel 
Directors and the national organization of 
Disabled American Veterans. About every 
twenty-fourth employee is a discharged Wat 
II veteran. Rehiring of former employees 
and training veterans is a major: project of 
the company. 





The Certified Alloy Valve Co. has been 
formed as a new division of the Cooper 
Alloy Foundry Co., Hillside, N. J. The new 
company will specialize in the manufacture 
of stainless steel valves for which it will 
furnish a certified analysis of every part that 
comes in contact with liquid. By the new 
arrangement the entire metallurgical, ea 
gineering and manufacturing process af¢ 
now under one roof. 


(Continued on page 1272) 
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How to secure electrical parts and 


cm 


wiring without drilling holes 


a 









the chuck of the gun, places it against in any position. Studs secured by this 
the metal, and pulls the trigger. In- rapid method equal in strength those 
stantly the arc fuses stud and metal and _ secured by any other means. 

the operation is completed. A standard Switchboxes, outlet boxes, channels 
welding generator is used. and gutters, inspection covers, etc., are 
also secured easily. For complete de- 
tails, catalog, and prices, write to: 


This section view of a stud weld 
shows bow Nelson Stud Welding 
completely fuses a stud to metal, 
eliminating drilling holes. And it's 
all done automatically! 


NELSON SPECIALTY 
_ WELDING EQUIPMENT CORP. 
Dept. MA, 440 Peralta Avenue 


NELSON Arc Stud Welding has been a _—— - a - San Leandro, California 

é . Jectrical in- see belou') shows the general applica- ; 
del ae aycbeme es "sept tion. One gun welds all lengths and — Eastern Rep.: Camden Stud Welding Corp. 
eral electrical construction. Thousands diameters, producing a full fillet weld 1416 South Sixth Street, Camden, N. J. 


of guns are being used in more than 

800 industrial plants and shipyards be- = 
cause stud welding saves time and sega 
material. 


— 
; } i 


\ 








Above is a typical Nelson Stud. The 
pointed end is placed against the metal 
pat and welded with the stud gun. 
The electrical parts are secured to the 
threaded end. Studs are manufactured 
in all standard lengths up to eight 
inches, in diameters from ;*,” to 3/,”, 
and in many types and shapes. It takes 
less than ove second to weld a Nelson 
Stud — operators secure 500 to 1009 | 
studs in eight hours without difficulty. 
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eS 
The Model '’H"’ t 
Arc Stud Welder : : : 
The timing and operation are auto- | = 6 
matic and the use of the equipment is || . ? % hee 
‘imple. The operator places a stud in| ie | 





NELSON ARC STUD WELDING 
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Western Metals Have It 


One of the world’s most successful 
manufacturers of control instruments 
requires a great variety of springs. 
Each, of course, must be uniform and 


- precise in its functioning. 


BRASS 
1270 


After many rigid tests, this manufac- 
turer selected Western Super-X phos- 
phor bronze and nickel silver to insure 
faithful functioning of his instruments. 


These metals are especially treated to 
incorporate extraordinary ductility in 
combination with excellent spring 
properties. 

Western Mills at East Alton, IIl., and 
New Haven, Conn., are strategically 
located to supply users of copper-base 
alloys. We will welcome your inquiry 
regarding “‘tailor-made”’ metals. 


WeESTERN Brass MILLS 


DiviSION OF OLIN INDUSTRIES, INC: 
East Alton, Illinois 


e BRONZE « PHOSPHOR BRONZE 


NICKEL SILVER + COPPER 


MATERIALS 
Orme) META 





EP 





& MBETHODS 
T) 2) 











po Gallia 


XUM 





+4 





fa sa an sine opts ae 8 





oven 


tO kk ee CYANAMID service to the metal trades draws upon the entire 





® * facilities of the Company’s Stamford Research Laboratories. 
+ CYANAMID « 2 NY | 
rn * n addition, it comprises the practical field assistance of experienced 
x PRODUCTS * and specially trained sales and technical service personnel. 
x for * If you have a problem in heat treating, we are prepared to work 
* ‘ith y hi isf lution. 
; SALT BATH ‘e with you to achieve a satisfactory solution 
* HEAT TREATING ~« 
* 
2 and je 
+ CARBURIZING « 
* ca full range to meet all * 
* metal treating requirements * 
* * 
KkKkeekKkKKweKkKKeKkkkr (A Unit of American Cyanamid Company) 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


DISTRICT OFFICES: 
Bos‘on, Mass. * Philadelphia, Pa. « Baltimore, Md. «+ Charlotte, N. C. « Cleveland, Ohio 
Chicago, Ill. * Kalamazoo, Mich. « Detroit, Mich. + St Louis, Mo. * Azusa, Calif. 
8 8 8 eee eee ee ee eee 


AMERICAN CYANAMID & CHEMICAL CORPORATION 
30 Rockefeller Plaza, New York 20, N. Y. (Dept. A) 

Please send my free copy of your new 16-page manual, ISOTHERMAL HEAT 
TREATING. 





of the new handboox, 
ISOTHERMAL HEAT 


TREATING,SAUSTEMPERING, 

MARTEMPERING, BERR. <cccdscsie dsnn dd éesbaheWedilekee beet sc cghen hedssehbhe He0 60thessuebenedh cen 

containing a complete +52 
_feference to all published IN iis sp dcpamatinausiedineddetebiteidan + peeenaacihebeouen G8u6thinns 0egeaeaaeets 
S” and “TTT” Curves for COMBS. c cccccccccsceseeceseoccceseccceecesseeesesececcvcunscesesocceeccesosessse 
187 AISI and SAE steels. DEL, woo 55 edugadeseadunbandes seeded de baaasedeiiuaddendtiienedeiaee 
“Se ary een BEND sv vcevccosscesves Ba sin6eetcncccomisees 
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HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 


No industry melting com- 
mensurate tonnage* of vital 
metal can quite match the 
brass mills for conservation 
and low melting losses. The 
savings of metal total mil- 


lions of pounds; clearly the 


method they use is worth 
noting: 
Virtually all the brass 


mills in North America 
use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 


losses in the field — less than 1% — 
with superior temperature control and 
unapproached economy of operation 
on high production schedules such as 
we have today. 





Do you have your copy of “AJAX- 
METELECTRIC PROGRESS,” the news 
magazine of induction melting, electric 
heat treating, non-ferrous ingot and al- 
loys? Write to: AJAX ELECTRIC FUR- 
NACE CORP., 1108 Frankford Avenue. 
Philadelphia 23, Pa. 


* UPWARDS OF 5 BILLION POUNDS ANNUALLY 





—_ METAL COMPANY, Non- oo rrows ingot Metels and Alloys for Foundry Use 

JAX ELECTROTHERMIC CORPORATION, Ajox-Northrup High Frequency induction Furnaces 
mua ELECTRIC COMPANY, INC., The Ajox-Huligren Electric Salt Bath Furncce 
AJAX ENGINEERING CORPORATION, ‘Ajax Tame- Wyatt Aluminum Melting Inductoe Furnoces 


ASSOCIATE 


COMPANIES: 


























Fits Likea 


Glove— 
HENCE KEEPS MORE HEAT IN 


KEL-BLOC high temperature insulating 

block is yielding enough to fit tightly 
around surface irregularities. Composed of 
high temperature, moisture resistant, long 
fibre black Rockwool, felted and bonded 
together to provide uniform density; the 
millions of dead air cells assure its excep- 
tionally low conductivity. 

Kel-Bloc is light in weight, easily cut and 
fitted to irregular surfaces and provides a 
ONE BLOCK INSULATION effective over a 
range of temperatures up to 1600°F. 

Write for further information on physical 
properties, sizes, etc. 


RECOMMENDED FOR INSULATING: 
Pressure Vessels Oil Heaters 


Heat Exchangers Dryers 
Steam Accumulators Ovens 
Boilers Breechings 


Furnaces Ducts 


KELLOGG COMPANY 


Plant: Jersey City, N. J. 
LOS ANGELES 





THE M. W. 


Sales Office: 225 Broadway, New York 7, N. Y. 


REPRESENTATIVES IN: CHICAGO + DETROIT - PITTSBURGH 
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Aircraft Parts Development Corp., Sum. 
mit, N. J., has changed its name to Hunger. 
ford Research Corp., to cover its broader 
field of activity though it will continue tp 
specialize in the application of powdered 
metals and plastics to mechanical and ele. 
trical products. 





The Paragon Spring Co., 4615 W. Ful. 
ton St., Chicago 44, has been organized by 
Harry C. Faust and Christie W. Hohe tp 
manufacture coil springs for all mechanical 
purposes, small flat springs and wire forms 
The two organizers were with the Chicago 
Coil Spring Co. 





The second largest power plant in Culy 
has been completed for the mining and 
nickel recovery plant of the Nicaro Nickel 
Co. The nickel company, subsidiary of 
Freeport Sulphur Co., was organized in 1942 
to help out the critically-needed nickel sup. 
ply for the Allies. 





The Rustless Iron & Steel Corp. an- 
nounces a series of five building projects 
to cost $2,440,000, involving stainless steel 
Affected will be hot rolling, cold rolled 
shape mills, inspection and shipping, power 
sub-station and a water reclaiming system 


News of Engineers 


Robert T. Banister, formerly chief metal- 
lurgist of Wilbur B. Driver Co., Newark, 
N. J., is now metallurgist with Ross & Co. 
consulting engineers in New York City. 





H. LeRoy Whitney has been elected 
chairman of Intercontinental Distributors, 
Inc., export Management organization. He 
was with the Iron and Steel branch, O.P.M., 
assigned to alloy steels, and was one of the 
originators of the National Emergency 
steels. He helped select the group of Amer- 
ican engineers who went to China in behalf 
of the U. S. Government. 





W. H. McCormick has become chief 
metallurgist, Park Works, Crucible Steel 
Co. of America, Pittsburgh, a company he 
has been with for 17 years, both in the 
production and metallurgical departments. 
He specialized in armament steels during 
the war. He was previously with the Re- 
public Steel Co. and Allegheny Ludlum 
Steel Co. 





Morton I. Dorfan has been made mat- 
ager of the dust and fume engineering 
division of American Foundry Equipment 
Co., where he will supervise and coordinate 
the company’s dust control sales, engineer- 
ing and research activities. His past expet 
ence has included Allis-Chalmers Mfg. ©, 
Blaw-Knox Co. and Pangborn Corp. He is 
a mechanical engineer by training and & 
perience. 





Dr. Otto Zmeskal has been appointed 
director of research of the Bridgeville Div. 
Universal Cyclops Steel Corp. 


(Continued on page 1276) 
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DATA ON SURFACE-HARDENING 


WITH ELECTRONIC HEAT 


power Required, Frequency vs. Depth, 
Discussed in Article by RCA Engineer 


pasic information on the surface-hardening of steels, 

nted in a recent article by H. C. Gillespie, of the 
RCA Victor Division’s Engineering Department, is con- 
densed here. Reprints of the complete article are avail- 
able free. Use coupon below. 


PENETRATION UVENCY: High-frequency currents 
in metal conductors always concentrate in an outer 
zne whose depth varies inversely with the frequency 
of the current, and directly with the resistance of the 
material. This depth is also influenced by the magnetic 
properties of the conductor. For example, as the tem- 
perature of steel is raised above the Curie point (where 
steel becomes non-magnetic—-about 1350°F.), the 
depth of this zone increases sharply. Figure 1 shows 
that the depth for steel at temperatures above the 
Curie point is appreciably greater at all frequencies. 
Thus, the higher the frequency, the thinner the case. 
A frequency of 300 to 500 KC, can produce cases as 
thin as a few mils. Higher frequencies are employed 
where the diameter of the workpiece is very small. 


FECT Because steel is 
such a good heat conductor, the high temperatures are 
not confined to the zone in which the heating currents 
are flowing unless the heating is done rapidly. Thus, 
for low heating rates, a deeper layer may reach the 
hardening temperature at approximately the same 
time as the outer zone. It is seen, therefore, that accu- 
rate control of case depth is as much a matter of 
power concentration as of frequency. } 

Figure 2 shows the minimum power concentration 
for successful self-quenched hardening of S.A.E. 1095 
steel (drill rod) to depths of 5 to 40 mils, using the 
matimum heating time permissible. For example, a 
power concentration of 30 kw per square inch is the 
smallest practical for a 10-mil case. 

Figure 3 shows hardness traverses taken across 3 of 
the samples from which Figure 2 was derived. Note 
smooth transition from hardened to unhardened zone. 
Samples were fully annealed prior to this case-harden- 
ing treatment. 


NE Heat flow is used to advan- 
tage in controlling case depth through adjustments of 
heating time, and in self-quenching (wherein the hot 
outer layer is cooled by fast conduction of heat to the 
cold center) . 


OUR APPI If you plan to add electronic heat- 
ing equipment for metal heating, get in touch with 
RCA. Our application engineers will be glad to suggest 
methods of handling your particular problems if you 
will write, giving details, to: Radio Corporation of 
America, Electronic Apparatus Section, Box 70-203M 
Camden, N. J. : 






RCA BUY 
ELECTRONIC VICTORY 
HEAT BONDS 


RADIO CORPORATION 


OF AMERICA 


OCTOBER, 1945 
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SEND TODAY FOR COMPLETE REPRINT |; 
| RCA, Electronic Apparatus Section, Box 70-203M, Camden, N. J. 
| Please send me a complete reprint of Mr. Gillespie's article on 
| “Surface Hardening of Metals” containing curves, micro- 
graphs, and other data, as it appeared in Electronics maga- 
zine. Also send data on RCA electronic heating equipment. 
Name 
Positi 
Company 
Addr 
City. Zone State a 
70.6236 203 
_ = a 
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A Silvery White, Corrosion-Kesistant Alloy 
Capable of Wide Application to Product Design 


SEYMOUR NICKEL SILVER is an alloy of copper, nickel and zinc. The nickel content ranges 
from 5% to 30%, with 18% the most used. It has a silvery white color, good corrosion 
resistance and will take a high polish — qualities which make it an excellent base for 
silver, chrome and nickel plating. 

A very versatile alloy, it takes a wide range of ductility from dead soft to spring temper, and can be 
cold drawn, rolled, hammered, stamped or spun . . . usually without frequent anneals, though it can 
be readily annealed at any working point. May be had leaded for free cutting on lathe or screw 
machine. Samples and suggestions for its application free on request. 


THE SEYMOUR MFG. CO., SEYMOUR, CONN. {@% 
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Furnace Conveyor Chain 











Heat Resisting - Wear Resisting - Corrosion Resisting 


SPECIFY MISCO 
HIGH TEMPERATURE ALLOYS 
CAST» ROLLED - FABRICATED 
for all Heat Treating Equipment 


FURNACE PARTS © ROLLER RAILS @ ROLLER HEARTHS 
CONVEYOR ROLLS © TRAYS @ RETORTS ® CHAIN © MUFFLES 
WALKING BEAM CONVEYORS @ CARBURIZING AND 
ANNEALING BOXES © DIPPING BASKETS ® CYANIDE AND 
LEAD POTS © THERMOCOUPLE PROTECTION TUBES © PICK- 
LING EQUIPMENT © CENTRIFUGAL CASTINGS ® MISCELLA- 
NEOUS CASTINGS AND ROLLED BARS © SHEETS, PLATES, 
TUBES AND WELDING WIRE FOR USE AT HIGH TEMPERA- 
TURE OR UNDER CORROSIVE CONDITIONS. 


Problems relating to mechanical handling in chain type 
furnaces can best be solved by a study of individual re- 
quirements. 

When you purchase Misco Chain you also receive benefit 
of many years experience covering design, manufacture 
and application of furnace conveyor chain. 

You are invited to consult our engineers on any matters 
relating to the use of chain at high temperatures. 


Send for your copy of Bulletin 1-B 


ALLOY CASTING DIVISION 
Michigan Steel Casting Company 


One of the World’s Pioneer Producers of Heat and Corrosion Resisting Alloys 


Heat end Corrosion Resistont Alloys 19989 GUOIN STREET . DETROIT ae MICHIGAN 


OCTOBER, 1945 
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WILL LOST WAX METHOD 


of Precision Centrifugal Casting 


SOLVE YOUR PROBLEM? 


_ | Consult... 
BAKER CASTING 


Whole Plants Installed 

® Consultant Service 

@ Intricate Experimental Parts 
@ Large Production Runs 


BAKER CASTING 


126 West 46th Street New York 139, N. Y. 









































(Co) positioners 


. . . cut welding time and cost on 
heavy gear cases. 


This special installation of a 14,000 Ibs. capacity C-F 
Positioner allows all the welding on two large units in a 
downhand position and with a single set-up! Two units 
are mounted together with the positioner extended over a 
pit. The long weldments can then swing from horizontal 
to 135°, and can be rotated 360° with variable speeds 
from 0 r.p.m. up. The need for a “strongback” is elim- 
inated and ample floor space and headroom under 
cranes assured. 

C-F Positioners and installation technique can cut your 
welding time and cost. Capacities from small hand oper- 
ated positioners to large units handling 30,000 Ibs., 
are available. 








Write for CULLEN- 
Bulletin WP-22 
tn 2 ERIESTEDT CO. 
1314 S. Kilbourn Ave. 
Chicago 23, Ill. 


Photos courtesy 
ot Farrel- 
Birmingham 
Co., Ine. 


Ansonia, Conn. 
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Edward Van der Pyl has been made 
superintendent of the Norbide plant by 
Norton Co., Worcester, Mass. He has bee, 
with Norton 30 years, lately specializing in 
development work on Norbide and dig. 
mond products. 





Foster R. Woodward has joined Progres. 
sive Welder Co. as welding applications 
engineer, having been welding engineer 
with Westinghouse. Farther back he was 
with Federal Machine & Welder Co. He 
has written several articles for the technical 
press on resistance welding. 





Dr. Lauchlin M. Currie has been elected 
vice president in charge of research of Na- 
tional Carbon Co., Inc. For 15 months fe. 
cently he was associate director of the Di- 
vision of War Research of Columbia Uni- 
versity. He started with National Carbon 
in 1925 as a research chemist in the labora- 
tories at Cleveland. 





James V. Winkler has become develop- 
ment engineer for magnesium on the West 
Coast for Dow Chemical Co. He was 
formerly in charge of experimental engi- 
neering at Dow’s magnesium fabrication 
laboratory in Bay City, Mich. 





Lt. Harvey Picker, USNR, has been 
elected president of the Picker X-Ray Corp. 
For the past three years he has been serving 
at the Radiation laboratory, Massachusetts 
Institute of Technology. 





Dr. L. B. Arnold, Jr. has joined the staff 
of Arthur D. Little, Inc. He was previously 
with E. I. du Pont de Nemours & Co. as 
assistant director of the chemistry division 
of the metallurgical laboratory at Chicago 





W. L. O’Brien has become manager of 
the stainless steel division, Jessop Steel Co., 
Washington, Pa. He has been metallurgist 
with Carnegie-Illinois Steel Corp. and has 
also worked in the research departments of 
both the American Can Co. and the Con- 
tinental Can Co. 





Emil C. Ostlund has been appointed 
chief industrial engineer of American Steel 
& Wire Co., succeeding Cecil W. Guyatt, 
recently named assistant to the chairman of 
operating committees, U. S. Stee] Corp. of 
Delaware. 





L. D. Granger, metallurgist and engineer, 
assistant to the executive vice president of 
the Wickwire Spencer Metallurgical Corp. 
has been made vice president, He is als 
vice president of the American Wire Fab 
rics Corp., another subsidiary of Wickwite 
Spencer. 





J. H. Stoll has been made engineer of 
tests and T. G. Foulkes assistant engineet 
of tests, at the Bethlehem plant, Bethlehem 
plant, Bethlehem Steel Co. Both have beet 
connected with Bethlehem’s metallurgial 
department and both since 1922. J. M 
Sylvester has been made general manager a 
Bethlehem, while A. D. Shankland, eng 
neer of tests, becomes assistant general mat- 
ager. 


(Continued on page 1280) 
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SIL FOS aud 


READY TO START ON NEW ‘PRODUCTION 


VOW! ma! 


Back from the production battlefront Sil-Fos and Eosy-Flo are 
ready to help you with new metal joining ideas. They ere ready 
to show how production rates can be boosted—and how costs 
con be greatly reduced. \ 
Ways of getting maximum benefits from these two versettih 

alloys have been crystallized during the last few years into 

definite brazing procedures. The full value of alloy p a 
has been brought out—fast heating and handling have made if 
possible to take full advontage of SIL-FOS and EASY-Fi 
low brazing temperatures and fast brazing action. © p 











Ne matter what your problem is—making a few joints 
ora hundred thousand by an automatic heating me 
ferrous, non-ferrous or dissimilar metals—u 
struction in place of casting, forging, mac 
riveting, bolting or threading—it will pay to find out how SIL. 
FOS and EASY-FLO can help you make better joints et lower 
cost. Deliveries are again approximately back to sormei. 


BULLETIN 12-A GIVES FULL DETAILS “OY 
It tells what they are and how to use them to best 
lf you have co metal joining problem send us 


gladly give our recommendations. Write us if you'd J as! zo 
engineer to call. Bia Cees ee 






82 FULTON ST., NEW YORK 7, N. Y. 


Bndgepert Come + Cheage M@ tev Angeles Cat Providence @ + forente Conede 








Agents in Principal Cities a 


















To get full benefit of the low 
flow points of SIL-FOS (1300°F ) 
ond EASY-FLO (1175°F.) you 
need o flux that also functions 
at a low temperature. HANDY 
FLUX starts to fuse and dissolve 
oxides at 800° F., and at 1100°F., 
is entirely fluid, and dissolves 
all refractory oxides rapidly and 

completely << 















ARE YOU USING THE 


BEST POSSIBLE ALLOY 
jor CONNECTING RODS 








Engineers of a large refrigeration manufacturer recently completed exhaustive tests on Forged Connect 
ing Rods made from our “600” Metal, with the following actual results: 


After more than 400 operating hours, including several hours at extremely low oil levels, these Con 
necting Rods showed so little wear that it was exceedingly difficult to tell the Rods which had been 
subjected to the tests from those which had been machined and polished, but never run. In fact, the 
difference was not apparent to the naked.eye, but could be determined only by laboratory test. 


Examination of crank shafts showed no signs of wear whatever, thus substantiating our claim that 
there is no appreciable abrasive action when mating surfaces are smoothly machined. 


“600” Bearing Metal is the solution to many difficult bearing 
problems. It is for the “hard to crack” applications. It can 
be drawn or forged, and readily fabricated into a great 
variety of sizes and shapes. It has been successfully used 
for many years for: 


Gears @ Gear Blanks @ Bushings @ Bearing Pins @ 
Connecting Rods ® Worm Gears @ Cams ® Thrust 
Washers @ Propeller Shafts ¢@ Drive Shafts ¢ 
Super-charger Shafts ©@ Truck Transmissions ¢ 


Write us if you have a bearing problem or require complete information. 


MUELLER BRASS CO. soar nuron, mice 
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Drawn Rods @ Extruded Shapes ® etc., etc., ett. 


“600” Metal is approximately three times stronger than 
the best cast bearing bronzes, and develops a lowe 
temperature under heavier loads and higher speeds 
Extreme pressure lubricants do not corrode it. 


“600” Bearing Metal has superlative bearing properties 
but contains no tin; thus conserving this critical metal for 
the war effort. 
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To an already unusually complete line 

McKay has added two new mild steel, yy poy 
shielded-arc welding electrodes with 

characteristics suited to modern weld- 

ing needs. With these additions, the 

McKay researched line now offers a 

wider range of standard mild steel 

electrodes than ever before! 


From this variety it is possible to 
select a “stock” rod that will fill most 
any specific need, without delay or 
premium cost for specials. 





perties, 
tal for 


GENERAL SALES OFFICES: YORK, PA. 


PITTSBURGH, PA. 





WELDING ELECTRODES COMMERCIAL CHAINS TIRE CHAINS 
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Jack H. Eisaman has been made superip. 
tendent of the No. 2 electric furnace shop 
South Chicago Works, Carnegie-Ilinojs 
Steel Corp., having been assistant. 





Richard T. Nalle, for 20 years vice presi. 
dent in charge of operations of H 
Disston & Sons, Inc. has been elected vice 
president of the Midvale Co., a newly. 
created post. When with Disston he had 
charge of production of armor plate fo 
military tanks. 





Howard F. Mac Millin has joined the 
industrial research organization of Arthur 
D. Little, Inc., Cambridge, Mass., and will 
direct the application to industry of develop. 
ments in the mechanical engineering and 


She Circiitradt WETALLOGRAPHIC POLISHING MACHINE | ice physics fields: Mr. Mac Mila m 


formerly president and general manager of 
produces SCRATCH-FREE SPECIMENS EVERY TIME! | oy,.. 0 Os Me So Mt Gis 


The Cincinnati Variable Speed Polishing Machine sets a 
new standard of efficiency for smoothness and simplicity 

















Features of operation in the preparation of specimens for micro- . a 
@ No belts, no friction scopic examination . . . uniformity and scratch-free Briefs on Associations, 
a direct-con- surfaces are achieved consistently — even with inex: Promotions and Education 
@ No excessive noise perienced operators — because of the smooth running, 
or vibration. direct connected, variable speed motor which gives a The American Foundrymen’s Assn. plans 
. yo ae eB —_ range of speeds between 300 and 3,000 R.P.M. Write to stage its 50th Anniversary Foundry Con. 
rosion. for Bulletin S9 for full descriptive details. gress and Foundry Show in the Cleveland 
e@ No splashing of pol- auditorium next May. In connection, an 





ishing materials. international foundry congress will be held, 
° Gesumheuen = a THE CINCINNATI ELECTRICAL TOOL C0. | with foundrymen present from England, 
e Easy to clean. France, Belgium, Russia, Mexico, South 
America, South Africa, Australia, China 
and elsewhere. Displayed will be many 
secret developments of the war. W. W. 
Maloney has been appointed secretary and 
chief administrative officer of AFA, succeed- 
ing R. E. Kennedy who has become secte- 
tary emeritus. Mr. Maloney was business 
manager. 


Cincinnati, Ohio 























is nH in Mn MVHIINAI ll. The Magnesium Assn. has accepted an 
il ee invitation to form a permanent industrial 
A \ iM ill | advisory committee on economic planning 
and research looking towards a perpetual 
state of national preparedness. The invite- 
tion was tendered by the Army Industria 
College. The Magnesium Assn. by now 
represents 53 of the leading producers, 
casters and fabricators of magnesium in the 
United States and Canada. 


1 
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The American Welding Society is omit- 
ting its annual meeting in October this 
year because of congested travel and hous- 
ing conditions. However, officers, directors 
and chairmen of committees are scheduled 
to gather at the Hotel Pennsylvania, New 
York on Oct. 18 to attend to necessary 
business, including presenting of prizes, 
medals and other awards. 
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The Graduate Div., College of Engineer- 
ing, New York University, is giving two 
courses of interest, starting in September, 
one on powder metallurgy and the other on 
principles and practice of industrial research. 
They are offered in the evening, hence 
| available to men of industry. 


= SHAWINIGAN 
PRODUCTS 
CORPORATION 







The second annual die casting award has 

CONS SWS NOREEN, | been announced by the publishers of Di 
NEW YORK 1, NY. | é 
i eel (Continued on page 1284) 
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Keeping 
a vigilant eye 





on LOXCOle 
quality 


--- to bring you tools consistently good 


‘Lue metal-working industry knows that BORCOLOY tools cut metal faster and cheaper. 

And — what’s more important — the next BORCOLOY tool can be depended on to be infallibly 
like the last — and for two good reasons. 

First, BORCOLOY tools are produced in one of the most modern cutting-tool plants in the country, 
under advanced, scientific methods of manufacturing control. 

Secondly, each BORCOLOY tool is subjected — individually — to a series of exacting tests. 

Each tool is checked for uniformity of composition, for sizé, shape, and finish; checked again for 
hardness, magnafluxed and X-rayed to detect infinitesimal surface or sub-surface cracks. 

Every tool bearing the BORCOLOY name is guaranteed to be of the highest quality. 

That’s why you can count on consistently higher production between tool grinds from tools of 
BORCOLOY . . . the centrifugally-cast ferrous alloy that combines the superior hardness of 
heat-treated steel (up to Rockwell C-71) with the “red hardness” of cobalt and the wear- and 
abrasion-resistance of boron. 


There’s a grade of BORCOLOY for every machining operation in the middle-range fields: 


Grade 5— Where wear-resistance is the principal factor 

Grade 6 — For maximum hardness 

Grade 7 —For maximum “red hardness” on fast-cutting production jobs. 
For a new idea of cutting speed and long tool life, try BORCOLOY tools. Distributors in your 


area can supply you with BORCOLOY tools — tipped or solid from stock. 
* Registered Trade Mark 


— GENERAL AIRCRAFT EQUIPMENT, INC. 
Tool Division; South Norwalk, Conn. 


Branch Offices: Newark Detroit Los Angeles 
Canadian Sales: General Aircraft Equipment of Canada, ttd., Montreal, P. Q. 
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CASE HISTORIES PROVING THE POWER OF THE PRESS ~< 





The new art of molding a 
powdered metal par 





The Metal Carbides Corporation, 
Youngstown, Ohio, are applying the 
new science of powder metallur 
for forming ath and dies out oP 
tungsten carbide. When formed of 
»owdered metal in this new Lake 
brie hydraulic powder metal press 
the finished product requires no 
machining other than grinding. 
































This latest development of Lake 


— Erie’s skilled engineering staff.,, 
ENGINEER 


which, in addition to tungsten 
carbide is suitable for molding 
powdered bronze, aluminum, 
copper, iron and various other 
metals and combinations...is a 
four column, double action, self. 
contained press with a capacity 
of two hundred tons. Opposing 
rams produce a finished piece 
of uniform density throughout, 
One of its special features is a 
feeding device which operates 
as part of the automatic cycle. 
Continuous production of pressed parts is thereby 
made sanuihbe by keeping the feeding box loaded. 


If you are considering the advantages of powder 

metallurgy in manufacturing your own products, 

investigate Lake Erie’s ability to furnish you this 

standard press or build you a special press to your 
specific requirements. Write for further details. 


LAKE Erte ENGINEERING Corp. 
512 Woodward Avenue Buffalo 17, New York 


Offices in Principal Cities . . . United States and Foreign Countre: 


ENGINEERING CORP | 
BUFFALO. NY. USA. 
eaatiistciineee! 


1282 MATERIALS & METHODS 
Formerly METALS AND ALLOY 


XUM 





reby 
ded. 
ler 
cts, 
this 


your 





COOLING OFF 


Another result of @ industrial refrigeration 


Wis a fighter pilot dips in for 
the deck, he’s coming in hot... 
plenty fast... he either cools off speed 
with wing flaps down...or, he’s head- 
ing for trouble. . . 


And the electrolyte in which alumi- 
num—for wing flaps or window sash 
-is dipped must be cooled off, too... 
ot, there’s trouble ahead. 


In anodizing aluminum or alumi- 
num alloys, the uniformity of the thin 
1/10,000th inch oxide film... its tough- 
ness .. . corrosion- and abrasion-re- 
sistance . . . strength of primer paint 
bond...are all dependent, in large mea- 


sure, on controlling bath temperature. 


So, here’s another important job for 
G-E Condensing Units! Preventing the 
electrolyte in anodizing tanks from 
reaching excessively high temperatures. 


And cooling off hot dips ...in many a 
chemical or metallurgical process... 
means smoother, more economical, 
more efficient production . .. with fewer 
bugs popping up to plague operating 
engineers and management executives. 


G-E Condensing Units can be 
counted on to do a quality job... to 
respond to close, automatic tempera- 
ture control for any liquid. So, if the 


problem of cooling a fluid is facing you 
now ...or is listed among your postwar 
projects ... turn to G-E!/ 


Our specialized engineering tech- 
niques. . . industrial refrigeration and 
air conditioning experience, skills and 
research are at your service. You can 
tap this source—without obligation — 
by simply writing: 

General Electric Company, Air Con- 
ditioning Department, Section 53510, 
Bloomfield, New Jersey. 


Ped 
Wf 


BUY...and hold... WAR BONDS 


GENERAL @ ELECTRIC 


AP. | 


_) 
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Industrial Refrigeration 


Tune in: The “G-E HOUSE PARTY,” every afternoon, Monday through Friday, 4p. m., EWT, CBS... The “G-E ALL-GIRL ORCHESTRA,” Sundays, 10 p.m., EWT, NBC... 
“THE WORLD TODAY" News, Monday through Friday, 6:45 p.m., EWT,CBS 
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WANTED 


NON-FERROUS METALLURGIST for 
sales engineering work. At least 10 
years’ successful and diversified foun- 
dry experience required, including 
melting, alloying, sand and permanent 
mold casting; physical testing and 
supervision of production and develop- 
ment work. Personality and character 
important. Man must be free to 
travel, and will be trained in a new 
and interesting field servicing entire 
non-ferrous melting and casting in- 
dustry. Please give full particulars of 
previous responsibilities and include 
character, professional and business or 
credit references. Sa'ary open. 


.NON-FERROUS METALLURGIST, 
Senior, for post-war project already 
under way. Must have practical ex- 
perience in and literature knowledge 
of applied physical chemistry of molten 
metals as related to degasification 
and deoxidation. New York City area. 
Salary open. 


* NON-FERROUS METALLURGIST, 
Junior, for the same project. 


NON-FERROUS PHYSICAL METAL- 
LURGIST, for alloy research, capable 
of taking charge of modern metal- 
lographic and testing equipment. Ex- 
tensive experience in physical testing 
methods (destructive and non-destruc- 
tive) and particularly in non-ferrous 
metallography required. Position offers 
interesting work, adequate compensa- 
tion, and possibility of growth. Loca- 
tion Metropolitan New York. 


FERROUS METALLURGIST, for coop- 
erative development and sales engi- 
neering work. Heavy melting, alloying 
casting (open hearth and electric) 
and testing experience required, also 
several years of supervisory responsi- 
bilities. Must be capable of writing 
concise reports. Character und per- 
sonality are important. Excellent op- 
portunity for growth. Initial compen- 
sation on basis of past earning record; 
later, commensurate with performance. 
Must be free to travel. Please give 
full details and references in first 
letter. Company headquarters, New 
York City. 


Address Box No. 100 


METALS AND ALLOYS 
330 West 42nd Street 
New York 18, N. Y. 














Casting Magazine. The purpose is to en- 
courage and stimulate the applications of 
die castings throughout industry. Cash 
awards of $1200 will be made to those 
entries which best show usefulness and 
originality of product and design. 


James Creese, vice president of Stevens 
Institute of Technology since 1928, has 
been elected president of Drexel Institute 
of Technology, Philadelphia, as of Oct. 1 


The American Ceramic Society has been 
arranging talks before war veterans on 
phases of their industry. Thus, one talk to 
help veterans in their readjustment pro- 
gram was by Richard H. Turk, president, 
Porcelain Enamel Institute, before the vet- 
erans of Woodrow Wilson General Hos- 
pital at Stanton, Va. 


A practical new method of setting up job 
standards and applications in personnel 
problems of the conversion and. post-war 
periods is announced by the National In- 
stitute of Vocational Research, Inc., 215 W. 
5th St., Los Angeles 13. It involves use of 
a new type of questionnaire called the 
“Job Qualification Inventory,” unique in 
that it can be used, not only to select and 
place personnel, but also to establish prac- 
tical job specifications by which employees’ 
or applicants’ qualifications may be ap- 


praised. 


House Organ Notes 


Copper and Brass in Petroleum Industry, 
Copper and Brass Research Assn. 


Like copper, oil was known and used by 
prehistoric man. Its first use for war was 
by the Greeks, who spread it on the sea to 
burn the Scythian fleet. The Crusaders used 
oil to make flaming bombs to storm Jeru- 
salem. This is the 86th anniversary of the 
bringing in by drilling the first oil in the 
world. On Aug. 27, 1859, Col. Edwin L. 
Drake saw oil flow from the well he drilled 
en the banks of Oil Creek, near Titusville, 
Pa. Drilling for salt was the forerunner of 
the great petroleum industry in the U. S. 
The driller of salt wells frequently hit oil 
pockets that ruined his product. Samuel 
Kier of Pittsburgh, who hit such a pocket, 
put the oil in bottles and sold it for its 
curative powers. 


Within the Golden Gate, San Francisco 
Bay Area Council. (Prepared for Delegates 
to the United Nations Conference and sent 
to us by Joshua Hendy Iron Works.) 


“Seen from an airplane flying at great 
height, San Francisco Bay resembles an im- 
mense and somewhat sportive whale, with 
its head toward the South, its long body 
paralleling the coastline and its V-shaped 
tail curving rakishly to the Northeast. Geol- 
ogists say that in the remote past a long, 


(Continued on page 1288) 


BRICKSEAL 


REFRACTORY COATING 
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Restate 


ABRASION 


PREG ION against abrasion is an 
outstanding advantage of Brickseal, 
Here are two refractory bricks, one 
coated with Brickseal, the other un- 
coated. They were heated to more than 
2000°, taken directly from the furnace 
and shoved against an emery wheel. 
Hot and cold, the Brickseal-treated 
brick resisted the abrasion —see below. 


Brickseal consists of high fusion clays 
and metal oxides combined in oil. Fur- 
nace heat burns away the oils and vitri- 
fies the clays and metals which penetrate 
deeply into the pores, cracks and joints. 
Brickseal prevents cracking, spalling 
and slagging regardless of sudden tem- 
perature changes. Brickseal is also a 
mortar for laying up refractory walls. 


Compare the Brick- 
seal-treated brick at 
the left to the un- 
treated at the right. 


TRY IT YOURSELF 


on your 


heel 
emery w “e 





Two bricks bonded 
together and par- 
tially coated with 
Brickseal will be 
mailed to you on 
request. 


BRICKSEAL 
REFRACTORY COATING 


5800 So. Hoover St., Los Angeles, Calif. 
1029 Clinton St., Hoboken, New Jersey 
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a Gjreat in War... 


PRESSED METAL 
J INSTITUTE 


Greater in Peace 
avainuivctenee 


DURING THE WAR incredible advances have been made in the technique of stamping metals 














and alloys and in rapid fabrication of pressed metal parts. 


NOW MORE THAN EVER before it is important for manufacturers, designers and engineers 
to “THINK OF STAMPING FIRST” for quantity, quality and economical production. 


THE STAMPING INDUSTRY for years has been a dominant influence in low cost quantity 
production. This Industry emerges from notable contribution to the demands of war with greatly 


enhanced ability to meet new problems in new ways. 


NEW WAYS to achieve smoother finished parts, lighter weight, greater strength, closer tol- 





erances, savings in time and labor can be yours — consult with pressed metal experts in your 


vicinity before you begin designing. 








r 
)) I A4N 4N BT Ali i T ONE re rag | 
PRESSED METAL INSTITUTE | 
829 UNION COMMERCE BUILDING, CLEVELAND 14, OHIO | 
| 
| 
The Pressed Metal Institute is a nationwide association of leading pressed metal manufacturers, organized to | 
advance the art and to assist other industries to take full advantage of latest stamping methods and techniques. 
a 
| 
| 
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Adds Sales Appeal to 
Galvanized Sheets, Products, Parts 


IRIDITE Shuts Out 
Corrosion, Provides 
Firm Paint Base, too 














HER is a new quick-dip process that opens up vast new fields 
of use for galvanized sheets, products and parts. Iridite not 
only balks corrosion, but holds paint or clear lacquer firmly, even 





on newly galvanized surfaces. Tests by several paint companies show 
that Iridite keeps zinc from fouling the paint ... prevents formation 
of the soapy, chalky, underlying film that destroys adhesion. 








Galvanized products that have been Iridited take paint readily . . . 
ways To hold it permanently. 
ILD profits Variety of Colors 
BU - jRIDITE For many uses, Iridite serves as an attractive final finish. It is 
wit é available in a large selection of fast colors which do not vary. 
Iridite * . , 
final finishy ety 0 Included are blue, green, red, bronze, black and olive drab. Because 
‘ble in 3 eae ion ; 
1 available os of Iridite’s excellent qualities as a paint base, all colors can be clear- 
‘we C a “- 
gxtractt® , Inidite lacquered for even greater durability, greater sales appeal. 
As a pair frmly> even 
2 icids pant | faces: Puts Crimp in Corrosion 
ho . alvanized . er 
n newly & consider Send for free test panel and see for yourself how Iridite bans corro- 
3 To reduce eanizeds plus sion on zinc die cast, zinc or cadmium plated or galvanized surfaces. 
: g4 ex ° ge ° ° . ° ° ° 
usine e of more Iridite goes on with a quick dip of 15 to 60 seconds, is dried in a few 
g q p 


ite, in plac 
=—_ metals 


” seconds, permits immediate handling and shipping. Send for your 


test panel today. Write Rheem Research Products, Inc., 14910 
Standard Oil Building, St. Paul and Franklin Sts., Baltimore 2, Md. 


Test IRIDITE Yourself 
Ns 1 @ Mail Coupon for FREE Test Panel! 


14910 Standard Oil Building 
Baltimore 2, Maryland i‘ RHEEM RESEARCH PRODUCTS, INC. 
Gentlemen: Please send me a free panel of Iridite- 


treated zinc plate for laboratory testing and full 
information and operating details. 








coo 





Rens da-yhtulgg Ce ere Oth ae bean eadiokuwmed eis: " 7 
~ Standard Oil'Bldg., Baltimore 2; Md. 
Company... | Reg. U. S. Pat. Office 
! Brancher—570 Lexington Ave.. New York 22; 20 E. Jackson Bivd., Chicago 4; 2411 Sichel St.. Los Angeles 
1 ! 31. Distributors ia; Waterbury; Grand Rapids, Detroit. Cleveland; Los Angeles; Long Island City; St. Louis 
Address... Le ee, re ae ee ey ee | 
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irregular valley existed 
here, separated from the 
ocean by a high wall of 
hills and with its floor be- 
low sea level. Then, mil- 
lions of years ago, a mighty 
cataclysm opened a fissure 
in the hills and the sea 
rushed through the cleft, 
inundating the valley. Thus 
violently was formed one 
of the world’s great natural 
harbors: landlocked, shel- 
tered, deep—and of a size 
ample to accommodate the 
merchant fleets of every na- 
tion.” 





A 15-year Index to 
METALS AND ALLOYS Now Ready! 


A complete Index to the feature contents of METALS AND 
ALLOoys from its inception in 1929 to the end of 1944 1s now 
available. Copies will be sent to all subscribers requesting them 
until the supply becomes exhausted. Price $1.00 per copy. 


Address requests to Index Editor, MATERIALS & METHODS, 
330 West 42nd St., New York 18, N. Y. 


Firepower, Army Ordnance 
Assn., Aug.-Sept., 1945, 


“One of the maddey 
scrambles of the war in the 
ETO was the rush to ky 
hands on the prized pistols 
of the German army, the 
9-mm. Luger and the 
9-mm. Pistole-38. Sleek and 
wicked-looking, they spar. 
kle with an irresistible for. 
eign charm and all the 
storied craftsmanship of 
German arms manufacture 
Sometimes prices just be. 
hind the front line ran as 
high as $200, and many, 
German officer was singled 








Report to Employees for 
1944, Allegheny-Ludlum 
Steel Corp. 


93 known elements in the 
earth's crust. Of these, it already has been 
found that 19 can advantageously be 
blended with iron to produce synthetic or 
alloy metals. “Our research program in 
1944 resulted in an entirely new forgeable 
material for application in the new gas 
turbine or reaction engine, used by jet pro- 
pulsion or turbo-jet aircraft. Two other 
similar alloys have been created. One finds 
application in aircraft engine valves where 
flawless functioning is essential; the other 
is used in aircraft turbo-syperchargers. For 
the latter, Allegheny-Ludlum perfected the 
cast method of producing vital parts, the 
tabrication of which by conventional meth- 
ods is very difficult.” 


There are 


—PRECISION 


| 





| 





CASTING EQUIPMENT 


AND SUPPLIES | 


| For Complete Installations | 
Lost Wax—Investment Molding Process | 


CENTRIFUGAL CASTING MACHINES 
METAL MOLD EQUIPMENT 
WAX INJECTION MACHINES 
| VACUUM PUMP UNITS 
WAX ELIMINATOR OVENS 
FURNACES — GAS FIRED & INDUCTION 
INVESTMENTS — WAXES — CRUCIBLES 
AND ALL RELATED SUPPLIES 


_— ALEXANDER SAUNDERS & CO.— 


The Lamp, Standard Oil Co. of New Jersey, 
April, 1945. 


“Because steel pipe expands when the 
warmth of the sun is on it, a newly welded 
pipeline is sinuous rather than straight. It 
contains so much slack that the lowering-in 
gang usually jams it into its narrow trench 
in the cool darkness before sunrise. Not 
until the cold crude oil begins creeping 
through it underground does it shrink at 
last into a straight taut pipeline. Thereafter 
it must be maintained much as any other 
form of transportation. Pumps must be 
operated. Pressures must be watched to de- 
tect obstructions. Nothing can be over- 
looked that will keep the oil flowing 
smoothly, continuously and efficiently.” 


} 
| 


| 





Successor to J. Goebel & Co. — Est. 1865 


95 BEDFORD ST.., 


1288 


NEW YORK CITY 14 


out as a special target be. 
cause of the trophy. In Con. 
necticut a man named Borchardt designed it 
in the early 1890's and tried to sell it to 
American arm mapufacturers. Rejected, he 
took his product to Germany. However, 
it is not as efficient as the U. S. Colt .45 
In the dirt of the battlefield the Colt js 
more sure-fire.” 


The SKF Sphere, SKF Industries, Inc, 
Aug. 15, 1945. 

The world’s oldest and largest manufac. 
turer of products to protect and preserve 
has entered a new field—artificial 
eyes! Sounds illogical doesn’t it? But 
there are two good reasons for this devel. 
opment. First, most artificial eyes were 
previously imported from Germany ani 
the supply is now cut off. Second, despite 
every effort by industry to provide scientific 
eye protection, many employees still refus 
to wear goggles. Over 2000 eyes are los 
annually from industrial accidents. 


vision 


The Otis Sheet, Jones & Laughlin Steel 
Corp., July, 1945. 


A heavy canal boat that couldn't make 
the portage over the Allegheny mountain 
in Pennsylvania 100 yr. ago was responsible 
for rediscovery of a lost art—that of making 
rope from wire. A 15-ft. length of bronze 
wire rope, 1 in. in diam., 3 strand, 15 wires 
to a strand (Lang lay) made in accordance 
with modern wire rope manufacturing prac 
tice, was unearthed amid the ruins of Pom 
peii, buried in 97 A.D. To get back to the 
19th century, boats were hauled up old 
Allegheny Mountain near Hollidaysburg 90 
rails through a tunnel near the top and 
down the other side, back into the canal 
and on to Pittsburgh. As boats got bigget 
hemp ropes were not strong enough. I 
was John A. Roebling who finally designe 
an iron wire rope. 


The Brine Well, Dow Chemical Co 


A 30-in. model speedboat, powered bj 
a 114-h.p. motor, owned by Robert Cornell, 
metallurgical department, speeds at %¥ 
m.p.h., with 2 oz. of alcohol as fuel. Bob 
has been replacing steel and aluminum pats 
with magnesium alloys, thereby increasiss 
the speed from the 36 m.p.h. to its preset 
54 m.p.h. Crankcase, cylinders, piston, cot 
necting rod and head are now of mag 
nesium, with a total saving of 12 oz. Whes 
it attains full speed, half the propeller and 
all of the rear of the hull lift out of the 
water and practically fly. 
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irregular valley existed 
here, separated from the 
ocean by a high wall of 
hills and with its floor be- 
low sea level. Then, mil- 
lions of years ago, a mighty 
cataclysm opened a fissure 
in the hills and the sea 
rushed through the cleft, 
inundating the valley. Thus 
violently was formed one 
of the world’s great natural 
harbors: landlocked, shel- 
tered, deep—and of a size 
ample to accommodate the 
merchant fleets of every na- 
tion.” 





A 15-year Index to 
METALS AND ALLOYS Now Ready! 


A complete Index to the feature contents of METALS AND 
ALLoys from its inception in 1929 to the end of 1944 1s now 
available. Copies will be sent to all subscribers requesting them 
until the supply becomes exhausted. Price $1.00 per copy. 


Address requests to Index Editor, MATERIALS & METHODS, 
330 West 42nd St., New York 18, N. Y. 


Firepower, Army Ordnance 
Assn., Aug.-Sept., 1945, 


“One of the maddeg 
scrambles of the war in the 
ETO was the rush to ky 
hands on the prized pistols 
of the German army, the 
9-mm. Luger and the 
9-mm. Pistole-38. Sleek and 
wicked-looking, they spar- 
kle with an irresistible for. 
eign charm and all the 
storied craftsmanship of 
German arms manufacture. 
Sometimes prices just be 
hind the front line ran 4s 
high as $200, and many a 
German officer was singled 








Report to Employees for 
1944, Allegheny-Ludlum 


Steel Corp. 

There are 93 known elements in the 
earth's crust. Of these, it already has been 
found that 19 can advantageously be 


blended with iron to produce synthetic or 
alloy metals. “Our research program in 
1944 resulted in an entirely new forgeable 
material for application in the new gas 
turbine or reaction engine, used by jet pro- 
pulsion or turbo-jet aircraft. Two other 
similar alloys have been created. One finds 
application in aircraft engine valves where 
flawless functioning is essential; the other 
is used in aircraft turbo-superchargers. For 
the latter, Allegheny-Ludlum perfected the 
cast method of producing vital parts, the 
tabrication of which by conventional meth- 
ods is very difficult.” 
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CASTING EQUIPMENT — 


AND SUPPLIES | 


For Complete Installations | 
Lost Wax—Investment Molding Process 


CENTRIFUGAL CASTING MACHINES 
| METAL MOLD EQUIPMENT 
WAX INJECTION MACHINES 
| VACUUM PUMP UNITS 
WAX ELIMINATOR OVENS 
FURNACES — GAS FIRED & INDUCTION 
INVESTMENTS — WAXES — CRUCIBLES | 
AND ALL RELATED SUPPLIES | 


_— ALEXANDER SAUNDERS & CO.— 


The Lamp, Standard Oil Co. of New Jersey, 
April, 1945. 


“Because steel pipe expands when the 
warmth of the sun is on it, a newly welded 
pipeline is sinuous rather than straight. It 
contains so much slack that the lowering-in 
gang usually jams it into its narrow trench 
in the cool darkness before sunrise. Not 
until the cold crude oil begins creeping 
through it underground does it shrink at 
last into a straight taut pipeline. Thereafter 
it must be maintained much as any other 
form of transportation. Pumps must be 
operated. Pressures must be watched to de- 
Nothing can be over- 
keep the oil flowing 
and efficiently.” 


tect obstructions. 
looked that will 
smoothly, continuously 


| 





Successor to J. Goebel & Co. — Est. 1865 


95 BEDFORD ST., 
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out as a special target be. 
cause of the trophy. In Con. 
necticut a man named Borchardt designed it 
in the early 1890's and tried to sell it t 


American arm manufacturers. Rejected, he , 


took his product to Germany. However, 
it is not as efficient as the U. S. Colt .45 
In the dirt of the battlefield the Colt js 
more sure-fire.” 


The SKF Sphere, SKF Industries, Inc, 


Aug. 15, 1945. 

The world’s oldest and largest manufac. 
turer of products to protect and preserve 
has entered a new field—artificial 
eyes! Sounds illogical doesn’t it? But 
there are two good reasons for this devel. 
opment. First, most artificial eyes were 
previously imported from Germany and 
the supply is now cut off. Second, despite 
every effort by industry to provide scientific 
eye protection, many employees still refus 
to wear goggles. Over 2000 eyes are los 
annually from industrial accidents. 


vision 


The Otis Sheet, Jones & Laughlin Steel 
Corp., July, 1945. 


A heavy canal boat that couldn’t make 
the portage over the Allegheny mountains 
in Pennsylvania 100 yr. ago was responsible 
for rediscovery of a lost art-—that of making 
rope from wire. A 15-ft. length of bronze 
wire rope, 1 in. in diam., 3 strand, 15 wires 
to a strand (Lang lay) made in accordance 
with modern wire rope manufacturing prac- 
tice, was unearthed amid the ruins of Pom- 
peii, buried in 97 A.D. To get back to the 
19th century, boats were hauled up old 
Allegheny Mountain near Hollidaysburg 0 
rails through a tunnel near the top and 
down the other side, back into the canal 
and on to Pittsburgh. As boats got bigger 
hemp ropes were not strong enough. It 
was John A. Roebling who finally designed 
an iron wire rope. 


The Brine Weill, Dow Chemical Co 


A 30-in. model speedboat, powered bj 
a 114-h.p. motor, owned by Robert Cornell, 
metallurgical department, speeds at %¥ 
m.p.h., with 2 oz. of alcohol as fuel. Bo 
has been replacing steel and aluminum pati 
with magnesium alloys, thereby increasing 
the speed from the 36 m.p.h. to its preset 
54 m.p.h. Crankcase, cylinders, piston, coh 
necting rod and head are now of mag 
nesium, with a total saving of 12 oz. Whet 
it attains full speed, half the propeller and 
all of the rear of the hull lift out of the 
water and practically fly 


MATERIALS & METHODS 
Formerly METALS AND ALLOYS 


| et ee et oe ee oe oe oe eee 




















international Nickel Co., Inc. 
1126, 1137, 1181 
ce Agency—MAankscHALK anv Pratt Co. 
Johns-Manville Corp. ........s:sesecesecseees 1008 
Agency—J. WALTER 1 HOMPsoN Co. 
St J Johnson Bronze Co. .........cssessueessseeeees 1121 
he Agency—W EARSTLER ADVERTISING, INC. 
ay Kellogg, M. Wey CO. cseeececseresesneer 1272 
ols {gency—FRANKLIN INDUSTRIAL SERVICE, INC. 
the Keystone Ca.bon Co., IMC. ......0ss000 1251 
he dgency—SYKES ADVERTISING AGENCY 
: Kinney Manufacturing Co. ............0+ 1178 
ind dgency—Hammono-Gorr Co, 
ar- Kirk & Bium Manufacturing Co. .... 1285 
or: Agency—d. C. Barr LOMPANY 
th Kuhlman Electric Co. .........sssssssssees 1174 
e Agency-—DEEMANN & reTers, Inc. 
jae «eae 1306 
ire. Agency—huTTNer & KuTTNER 
be- Lake Erie Engineering Co. .............. 1282 
| as Agency—Avovison Vars Co. 
ya Lakeside Steel Improvement Co. .... 1198 
ency—Brav-WRiGHT-SmitH ADVERTISING, INC. 
sled 8 ; 
Aig Lea Manufacturing Co. ...............000 
be- Agency—Sancer-Funnext, Inc. 
‘on- Lebanon Steel Foundry ................es00 1309 
a Agency —Foutz-Wessincer, Inc, 
sie Leeds & Northrup Co. ..........cccccece000 1046 
4 Lepel High Frequency Laboratories 
‘ OS See ae 
Ver, Agency—G. M. Basrorp Co. 
AS Lincoln Electric Co. ...........00+ 982, 983 
e Agency—Griswoip-Esuieman Co. 
~ | Lindberg Eng neering Co. ............00+ 1189 
Agency—M. Guen Mitrer 
Linde Air Products Co. ............cceseese 999 
Inc, | Lithaloys Corp. .cssssscccsssscscssesesecesseee 1232 
Avency—SancerR-Funnewt, Inc, 
I sac dierideinsnilandpunniicns 1001 
utac- Agency—Burxe Dowiinc Apams 
serve | Little Falls Al’oys Inc. ............cccccceeee 1128 
ficial Agency—Renner ADVERTISERS 
ec 1194 
- Adeency—Puitties Wess Urnam & Co. 
evel: | Machlett Laboratories, Inc. ...... 976, 977 
were Agency—St. Georces & Keres, Inc. 
“Te . See 1203 
Adeency—Evans Associates, Inc, 
SPE | Magnus Chemical Co. .........::s:ssessee0es 1197 
ntific Agency—Srooner & KRIEGEL 
efuse | Magnuson Products Corp. ................ 1316 
» lon Adeency—G. Witrrep Wricut AGEncy 
HS | Mahr Manufacturing Co. ..........-.s-.0+- 1186 
Agency—Foutxe AGENCY 
78. JAF: & eee 1020 
Stee! Agency—Artxin-Kynetr Co. 
Seen 1300 
Agency—Stacy Q. Taytor 
make | McGraw-Hill Book Co., Inc. .............. 1160 
itains McKay Co. cerccecvevesccooccoosocosccoscccesocsces 1279 
sible Acency—Smitu, Taytor & Jenxins, INc. 
2% Meehanite Research Institute .......... 967 
aking F Metal & Thermit Corp. ...ceccocssoon 1135 
ronze Agency—Hazarv Apvertisinc Co. 
wires | Metal Hydrides, Pre. ooo... eccccccscseseee 1143 
inn Avency—BENNETT, Wartuer & Menanier, Inc. 
ans |} Michiana Products Corp. ............0.... 1146 
prac: Arency—K irKGASSER-DREW Co. 
Pom- | Michigan Smelting and Refining 
to the he ei 1231 
14 Arency—Zimmer-K ELLER, Inc. 
P Of | Michigan Steel Casting Co. ............ 1275 
rg 00 | Agency—L. Cartes Lussrer, Inc. 
> and — Honeywell Regulator _ 
canal SIN indsdhapieictnaeqnnnntianiomeninesonesons 
aan Atency—Apnison Lewrs & AssocraTes 
86° | Mitchell-Brodford Chemical Co. .... 1254 
sh. It tency—Ciaupe SCHAFFNER ADVERTISING 
= dl GENCY 
signed ° 
"s Molybdenum Corp. of America ...... 1245 
sency—Suitn. Tavior & Jenxins, Inc. 
Monsanto Chemical Company 
Merrimac Division ........cccceccecssuee- 1236 
“ed bj Agency—Garnner Anvertisinc Co. 
engll Monsanto Chemical Company 
Orne | Plastics Division .....cc.......-..... 974, 975 
at 34 deency—Garnnrr Apvertistnc Co. 
| Bob | Moraine Products Division ................ 1167 
n patts Ageney—Camrneri -Fwarp Co. 
PO | Morgan Construction Co. scccc-cece--- 1173 
easing | deeary~—Wiitiam B Remrncron, Inc. 
presett | Mueller Brass Co. ooo ccccceeeeccosssesen 1278 
n, com Mtoe Aluminum Manufacturing 
Whea dwacy—Reincxe-E.iis-Y OUNGREEN & Finn, 
jer and | Notional Beari: @ Div. .occccccenmome 1124 
of the _— Georce Brocn ApvERTIsING 
OCTOBER, 1945 
H ODS 
ALLOYS 


National Carbon Co., Inc. ................ 1014 
Agency—J. M. Matues, Inc. 

National Steel Corp. 0.0.00... 1233 
National War Fund ................:.:0:0000 1320 
Neison Specialty Weiding Equip- 

UE TI ccbisiitessttccciensncicscinciciee 1269 
New Products Corp. ........c.ccccscesessee 1224 
Agency—Paxson AvVERTISING 
OUI MOD occcacentsssessarnsseesnins 1188 


A gency—Moss-Cuase Co. 
N.aga.a Falls Smelting & Refining 
Corp. 








North American Philips Co. Inc. .... 1030 
A gency—Erwin Wasty & Cvo., Inc. 

WON TE ncatcicncacetee .. 1153, 1289 
4 .ency—Joun W. Opiin Inc. 

Nox-Rust Chemical Corp. .................. 1148 
Agency—Wiriiam HorrmMan & ASSOCIATES 
Oakite Products, Inc. ............cccce000 1200 
Agency—Ricxarn & Co., Inc. 

Olin Industries, Inc. .............000cceeseees 1270 


Agency—D'Arcy Apvertisinc Co. 
Olsen, Tinius, Testing Machine Co. .. 1130 


Agency—Rennex ADVERTISERS 


PI I siiiicicnacisicinisinaniclanisiins 1180 
Agency—James Tuomas Cuimurc Co. 
dL 1031 


Agency—Marvin Haun 
Pennsylvania Industrial Engineers 
OS calc ccesicka st -daacansasnintihaaces Saceeeia 1298 


Agency—Apvertisinc AcGENcy or WILLIAM 
Couen 


Pennsylvania Salt Mfg. Co. ............ 1191 
4 gency—Geare-Marston, Inc. 

4) eh 1200 
4A gency—Newe.t-Emmett Co. 

Philadelphia Quartz Co. ............0...+ 1198 
Phillips Petroleum Co. .................0+ 1193 
A gency—Lampert & Feastey, Inc. 

Phosphor Bronze Smelting Co. ........ 1310 
Agency—R. E. Lovexin Corp. 

Picheer Mey GROD. <cscsvececcsesesvessorsensee 1243 
= ee 1204 


A gency—A,. W. Lewin Co., Inc. 
Pittsburgh Lectromelt Furnace Corp. 1169 


Agency—Syxes Apvertisinc AGENCY 





Pittsburgh Plate Glass Co. ................ 1042 
A cency—Maxon, Inc. 

Powder Metallurgy Corp. .................. 1029 
A sency—Wiroricx & Mi.ier, Inc. 

Powder Metals & Alloys, Inc. .......... 1144 
Precision Scientific Co. ............00000000 1303 
A gency—ADMAKERS 

Pressed Metal Institute 1286 


4A gency—Locxuart INTERNATIONAL, INc. 
Pyrometer Instrument Co. ................ 1316 


Radio Corporation of America 1027, 1273 


Agency—Kewnyon & Ecxnarprt, Inc. 
Reconstruction Finance Corp. .......... 1235 
Agency—Futier & Smitn & Ross, Inc. 
Reinhold Publishing Corp. 994, 995, 1310 
1318, 1322 
Republic Steel Corp. ..............::ccc0000 1019 
Agency—MeEwprum & Fewsmitn, Inc. 


Revere Copper & Brass, Inc. .. 1102, 1103 


Agency—St. Georces & Keres, INc. 





Reynolds Metals Co. ...............:00000-0 1223 
Agency—J. Warter Tuompson Co. 

Rheem Research Products, Inc. ........ 1287 
Agency—Van Sant, Ducpare & Co., INc. 
Rice’s, Bernard, Sons, Ine. ................ 1291 
Riverside Metal Co. .................. 978, 979 
Agency—-Jonn Farxner Arnot & Co., Inc. 
Rockwell, W. $., Ce. ...ceccccvccecessseeseses 1015 
Agency-—Srooner & KriEc 

ey I I ca cccevenicsccccssseecess 1234 
Avency—McLain Orcanization, Inc. 
Ryerson, Joseph T. & Son, Inc. .......... 1048 
A gency—Avusrey, Moore & Wattace, INc. 
Saginaw Malleab'e Iron Div. ............ 1036 
4 gency—Campsert-Ewarp Co. 
kan 1147 
A gency—Water TAEcen 

Salem Encineerina Co. .........cccceccceee 1024 
Agency—Merx & Tuomas, Inc. 

Saunders, Alexander, & Co. .............. 1288 
NID iesecacersecniniectaiesericctinmnenertenent 1182 
Agency—Watrxer & Downinc 
ees 1199 
I NE acca ciienecivesernn 1209 
Agency—Ricnarpd THORNDIKE 

Selas Corp. of America .............:.00000 1242 
Seymour Manufacturing Co. ............ 1274 


A gency—C.auve SCHAFFNER ADVERTISING 
AcENcY 


Shawinigan Products Corp. .............. 1280 


Shenango-Penn Mold Co. ................+ 1166 
4 gency—Griswoiv-LsHLeman Co. 

Sirverstein & Pinsof .................c0ceceeee 1305 
Agency—Dvuensinc Company 

Sinciair Refining Co. ..........ececsceseeeeee 1016 
4 gency—Hixon-O Donne ct. Apvertisine, Inc. 
eo ge ea 1261 
Agency—Donanvt & Coz, Inc. 

OS ag a 1267 
Agency—Henri, Hurst & McDona.p, Inc, 
le lk ee 
Agency—Locan & ARNOLD 

Spencer Turbine Co. ..........ccccccseeeees 1023 
Agency—W. L. Towns 

Standard Machinery Co. ............0c00 1230 
4 gency—Hammonn-Gorr Co. 

Standard Steel Spring es. siesicaeaens 1011 
Agency—MacFarvanp, Aveyarn & Co. 
Standard Steel Works Div. ............. 1237 
Agency—Ketcuum, MacLeop & Grove, Inc. 
Steel Improvement & Forge Co. ...... 1018 


Agency—Lee Donye trey Co. 
Stewart Industrial Furnace Division .. 1002 
A gency—Perrin-Paus Co. 


Stuart, D. A., Oil Co. Ltd. .............. 1226 

A gency—Rvussert T. Gray, Inc. 

Surface Combustion Corp. ................ 1239 

Agency—Witre & Burpen 

Swedish Crucible Steel Co. .............. 1033 

Agency—Gerrisn ALBERT 

Taber Instrument Co. ..................000 1306 

Agency—Metvin F, Hartt Apvertisinc 
Acency, Inc. 

Taylor, Chas., Soms Co. .....cccccccceseesee 998 

A gency—StRaucHEN & McKim 

Thermal Syndicate, Ltd. ..................-. 1160 

Timken Roller Bearing Co., Steel & 
I sisckceihntcirceicivnnscesiice 1259 

Transue & Williams Steel Forging 
I lair chia ciethbsadetiiaintitanteemineiians 1297 

Agency—Lee Donnetrey Co. 

. } lar 1212 


Agency—Rocne, Wirttame & Creary, Inc. 


Union Carbide & Carbon Corp. 999, 1010 
1014, 1035 

Union Industries, Inc. .............000000 1298 

Agency—Apvertisinc AcGENcY or WILLIAM 

Conen 

United Chromium, Inc. ................00 1032 

Agency—Ricxarp & Co., Inc. 

United Engineering & Foundry Co. .. 1315 


A gency—Smitn, Tayrior & Jenxins, Inc. 


U. S. Hoffman Machinery Corp. .... 1190 
Bh Wee I I, secceticsonsncscnevcesense 968 
Agency—Marscnarx & Pratr 

OD. HCI GR seca ssecccsssscccccconss 1249 
A gency—Goipman & Gross 

U. S. Steel Corp. .......... 1122, 1123, 1316 


Agency—Batren, Barton, Durstine & 
Ossorn, Inc. 

U. S. Steel Export Co. .. 1122, 1123, 1316 

feency—Batren, Barton, Durstine & 
Osnorn, Inc. 

ee > ae 1161 

Agency—Raren Gross 

Univex Die Cast & Engineering Co. 1301 

Upton Electric Furnace Div. .............. 1255 

Agency—A.rrev B. Harp Co. 


Vanadium Corp. of Americe ............ 1022 
4eency—Hazarv Apvertisinc Co. 
Victor Equipment Co. ...................00 1313 


4A gency—Georce Lynn 


Western Gold & Platinum Works .... 1298 
Westf'e'd Manufacturing Co. .......... 1241 
Westinghouse Electric Corp. ....997, 1207 


Inside Back Cover 
Acency—Fvuiier & SmitH & Ross, Inc. 


Wheelco Instruments Co. .................. 1308 
Agency—Z. H. Miscuxa Co. 

Wickwire Spencer Steel Co. .............. 1028 
Acency—Furtier & Suitn & Ross, Inc. 
RY ee 1317 


Agency—Cuaries Darras ReAcn Co. 
Wilson Mechanical Instrument Co... 1211 


bes Ee 1312 
Wood, J. 8., Products Co. .............. 1165 
Agency—Donanve & Coe, Inc. 

ee he en 1302 
Acencyv—Ruturaurr & Ryan, Inc. 
Weman-Gordon Co. ........ccccccsseesesenee 1244 
Agency—loun W. Onur Co., Inc. 

X-Ray Electronic Corp. .................00 1206 
+ ese 1319 
Arency—Witre & Burven 

Youngstown Sheet and Tube Co. .... 1151 
Acencv—Grisworp-Fanieman Co. 

Ziff-Davis Publishing Co. ................ 1290 


Agency—Lovuis M. Cottin anv Co. 


1325 














Valve Facing Alloys Papper eh ep aca eee " ae 
Ir l ind ne } [ Be : , P da LOl Cant 
’ a : oe » eae very atistactory l 
(nsw Sa read on the fluore 





perature sist high-t¢ t, a here the severe stresses Speedy 


e t Fuel Injectio segs Rr ne 





eting pl 


‘ -_ - ‘ |g pase 
B LU EI RIN oe shape of things to come 
gers R49 : 
ae ate é 
07 5 % G 
+5 
feo aan 
Strain Gages rrosiog and rusun jeteriorauon from irket éa ther 
W he | 2 ( iSO1INE af the They will with- ns wit 
[ eis \ Ver 4 i\ Ca and tea < . 1S€ alun 
Ma ¢ veneers, develope: 
1 TI Il, will « xpanad 
_ t ic ¢ 1 n automokt ies 
SR V E 
is \ 
Robot Engineering Problem Solver 
€ il t é be Aste that wi 
c wi 1 tak 
4 € odeled after 
i N ¢ i ADiC i i 
; Ps 5 sis? Metal Pot Cleaners 
an } ¢ ent oft t ; 2 ‘ : 
i in Fe 
{ W a 


with 


ich leaners, 


2 vats, 


Tin Recovery? 





which often hay 
Stee 


aS a GeOXIidizing 


oaucts, 


reel Ss oat 
an 45 a COVETINg 
e piy!l ietals, Th 
i expan its us 
Otten tt use oO! 
S t steel. | 
€ mM Cadi 
PI str 


an COpper po 


ble in the near future 


nyion stockings 


use. There are entire 


such a 
for which Mone 


itil recently, Mone 


as a ribbon and thet 


m has been licked 


anfi-k ck tue it to the valve 
- Eg > ai tin pl tion trom formes 
ace it 1 . 
m ap-overun far Eastern districts, may & 
siderably sooner than th 


f 1% w- 


wons O 


VDeveiopment ¢ injecuon directly ‘ : ’ 
’ -_ 1 Wutcl rity has predicted 4 
Modern Lawn Mower ; eh meer tput in 6 mo. after V-J dy 
I NI r . ‘ \gain British tin possessions at 
Ss AS appue : : " 7 
F y ( & ta ely by hand labor, hence thet 
ju f ‘ hat vale . we , ach cylinder head s but little mechanical equipment the 
ch ga , : 1 dire he japanese ould estroy The hums 
ne Dad |} th 1 pump delivers the cor t tact, Tuer 
<s : ne each cylinder at the 
t suits 
ink ‘ | L ec 
sneatine Stand-by Power for Disasters 
Laminated Plastics ste wy liherneed al 
Partners: Steel and Aluminum ser 





MATERIALS 


Formerly METALS AND ALLOYS 


& METHODS 











XUM 










a R 


Production Frontiers 














<a 
} 
— 
by Harold A. Knight News Edsior 
D | y | te vartare wu upreme .. But the Maginot engineering brains and money are 
hay \ n bomb means offense is at placed in finding a defense as were 
Stee fense will catch up ... Better originally placed in discovering the 
ges r all and no more wat ‘Supermen atomic bomb, we will have a stale- 
aie ; mate again 

The ; r German} 84 cities report on But to us the happiest solution of 
$ us ¢ returned veterans tor wild cat strikes all is that contained in an editorial 
" : Our pr nt racy is not one for shop windou display on atomic power in the Swedish 
i N b| to be priced at pre-war levels—Hurrah! .. . newspaper, Svenska Daghladet. We 
ha n “mo . They used less tunesten quote: “In that the majority of wars 
have been started with the aim of 
\f tomach ache” ... Decentralization winning more raw materials or 
mity tuse ... Plexivlas “blisters” sources of energy, one of the main 
; res idea) ... Our cartoons endeavor causes of war has now been removed 
th } nes of ti t . So it took four at least if the more Optimistic 

kings ] Yet Japan had strong points, believe us! judgments are correct.” 
entire Gen why we must stay strone. Probably a decade from now that 
ach a banana peel we threw away will go 
— into the nuclear fission machine un- 
ve der the automobile hood to provide 
licked ar power for a visit to Aunt Sarah in 


Buftalo to eat one of her famous cakes 
baked in her nuclear fission oven. 


ae Who Will Devise a Defense for the Atom Bomb? Hindsight is ever more accurate 








ay than foresight. But we do wonder 
me now how the Axis ever thought for 
» to! — siete ameacen a a There one minute they could beat the rest 
icteds} = SChools devoted p 5 no defense for this new offensive of the world—and why did we Allies 
J dy Ort te t10n Ol Cech eaquc ever have grim forebodings? 
nos the defens tet varfare \ n there is a chorus There's : ' 
a ye Duris t World War, the © defense against the atomic bomb Thumbs Down on “Supermen of Science” 
home f Will te fense was tops b Of course, some time in the world’s Unimpressed by the alleged “super- 
fuele cause of n ns and trencl history old rules may not apply. His men of science” is Dr. A. Allan 
rf ry may at last fail to repeat. Perhaps Bates, manager, “Chem.” and “Met.” 
Having st 1 similar textbooks sometime offense will not be Dept., Westinghouse Research Lab 
at their les Frenct matched by equal defense. Perhaps oratories, who recently returned from 
er ph} Dutle the 1 ssal failure of that time is here now. But somehow an extensive stay in Germany. ‘In 
j et} Modern militar es—the Maginot we doubt it only one or two specialized fields, 
arm Line. They f to realize that dur Take as modern an offense as such as aerodynamics and jet propul- 
re ng peace fi World War | radar. We do hear that there is an sion, did their research approach 
ser the offer striding forward inti-radar paint with which ships, ours,” he says. “We found some of 
ads Line was little mor irplanes, etc. can be painted, so that the top German scientists almost 
than an engir ng project of peanut radar waves fail to bounce back. (Our childish in their ability to be prac- 
shells as raw materials Alwavs military know more details than we. ) tical. One professor, selected to or- 
trough history the military boys be Perhaps 1f as much scientific and ganize all German science, spent 
on NOVEMBER, 1945 1329 














much time to develop a bomb that 
descended in large spirals so people 
wouldn't know where it was going 
to strike.” (Do people ever know 
where a bomb will strike? ) 

Five controls in Germany are rec- 
ommended by the National Engi- 
neers Committee, selected from five 
engineering societies. These are: 
Prohibit the synthetic fixation of 
nitrogen; production of synthetic 
liquid fuels; production of alumi- 
num; use of atomic energy; and limit 
the capacities for steel output. 


Time Required for Reconversion 

Reconversion may proceed very 
‘rapidly, according to a check of 84 
of the major cities and war produc- 
tion centers made by the Committee 
for Economic Development. Of the 
84 cities reporting, 25 show recon- 
version well under way, with no 
major unemployment problems in- 
dicated. Three cities will require a 
3-month period, 20 cities six months, 
and 12 cities a year for full recon- 
version—in no case with grave 
unemployment problems. Thirteen 
cities made no estimate. Ten cities 
do not now foresee the day when 
all the unemployed can be rehired. 

It does not take much mentality 
to realize that the wave of strikes is 
slowing down reconversion. We have 
heard one interesting explanation of 
so many wildcat or unauthorized 
strikes—that they are caused by vet- 
erans returning to industry. Accord- 
ing to the theory, these veterans, 
having been pushed around, made to 
salute and say “yes, sir” continuously, 
are like a “yes” man on a vacation— 
yelling “No, no, no.” 


G. |. Joe Blows Off Steam 
In other words, with military re- 


straint lifted these veterans will talk 
back and dispute the existing order 
at the drop of a hat. It is said that 
they start many a strike of which 
union officials disapprove. The latter 
want to use more strategy and strike 
at times when their action will have 
more weight—say when the employer 
has reconverted and is about to put 
the wheels of the peace machinery 
into motion. 

Take the following instance: A 
veteran was operating a crane in an 
Eastern steel mill. The foreman 
started to admonish him for oper- 
ating too slowly, whereupon the 
“vet” dismounted and slugged the 
foreman. The veteran was fired and 
the entire shop walked out. It took 
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reinstatement of the veteran to end 
the strike. 

Personally, we do not subscribe 
to laying blame for strikes at the 
door of the veteran. We venture to 
say that most veterans have come 
home more poised, self-reliant, sober, 
thoughtful, and amenable to law and 
order. 











Where Japan Was Strong 


More than one high military 
man, upon inspecting Japan, has 
hung his head in shame, moan- 
ing: “Why did it take us four 
years to beat them with such 
flimsy Japanese equipment and 
resources?” 

Japan's chief strength was im 
its huge reservoir of docile labor, 
technical skill and inordinate am- 
bition, states a report of the U.S. 
Bureau of Mines, which points out 
further that Japan built a network 
of modern tron, steel, aluminum, 
magnesium, copper, lead, zinc and 
chemical works, plus fabricating 
plants, electrical, cement and other 
plants. But—Japan did not have 
enough raw materials to keep 
those plants busy, lacking copper, 
zinc, lead, bauxite, petroleum, 
mica, mercury, tin and many 
others. 

A myth is that the Japanese 
were merely imitators. But they 
invented stainless silver; a special 
magnetic alloy of nickel and alu- 
minum; a super-heat heavy oil 
Diesel engine for small vessels, 
autos and awcraft; adrenalin; a 
radio beacon that registers visually 
on a radio compass in planes; they 
discovered that strength of cosmic 
rays changes according to tem- 
perature variations and longitude. 























U. S. Hardly a Model of Democracy Now 

But at any rate, it is rather incon- 
sistent of the United States to try 
to force the democratic way of life 
on other peoples when we ourselves 
have such a dirty labor-management 
situation that is leading only to in- 
flation, as a New York Sun columnist 
has already pointed out. Perhaps the 
French are justified in experimenting 
with a new type of government that 
is half way between socialism and 
capitalism. 

Despite higher wages in many in- 


dustries, many companies are doing 
heroic work in keeping sales prices 
down. Thus, new electrical appli- 
ances made by Westinghouse Electric 
Appliance Div., Mansfield, Ohio, now 
starting to reach trade and consumer 
channels, are being priced at their 
last prewar levels. “We look for- 
ward to increased efficiencies and 
an expanded volume of production 
that may offset certain increased 
costs,” states J. H. Ashbaugh, vice 
president. 


German Tool Steels 


Little or no molybdenum was pro- 
duced in Germany or by its satellites. 
Accordingly, one of the chief differ- 
ences between American and Ger- 
man metallurgical techniques in 
making tool and special steels sur- 
rounded the use of molybdenum, ac- 
cording to James P. Gill, Vanadium 
Alloys Steel Co., who went to Ger- 
many to study their techniques after 
V-E Day. 

The entire German industry of 
tool and special steels did not take 
advantage of the properties molyb- 
denum imparts to steel, as have 
American manufacturers. Five com- 
panies produced and marketed prac- 
tically all of the tool steels used in 
Germany. A striking similarity ap- 
parently existed in the methods of 
manufacture among all of the com- 
panies. 

Tool steels for hot work follow 
consistently the American practice, 
though a much wider range of com- 
positions was made. Tungsten was 
definitely favored as an_ alloying 
element for most hot work die steels, 
and there was a hot work die, with 
4.5% tungsten and 1.5% chromium, 
made in several carbon ranges, with 
from 0.24 to 0.45 widely used. 

Tool steels for cold work likewise 
follow the Ameriean pattern, though 
there was lack of die steels of the air 
hardening variety for cold work in 
which molybdenum is a key element. 

There are some interesting changes 
in compositions between 1939 and 
1945, due to scarcities of alloying 
metals. In 1939 there was preference 
for a high-speed steel containing 
13% tungsten, 4% chromium, 1.5 
to 5.0% vanadium, carbon up 10 
1.50% and cobalt 4.75% (cobalt 
often ranged from 2 to 15%). 

But at the close of the war, the 
prevailing high-speed steel was of 
0.90 to 1.00% carbon, 4% chro- 
mium, and a tungsten, molybdenum 
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and vanadium content, each within 
the limits from 2 to 3%. All manu- 
facturers were very enthusiastic con- 
cerning it, one authority claiming 
0% better average performance 
tungsten steel 
However, 


than a standard 18 
] 


for general applications. 

t is very sensitive to grain growth 
and must be heat treated to within 
narrow temperature limits. 

The usual recommended quench- 
ture was 2260 F, with a 
1010 F, double 
Krupp 
made this steel with a titanium con- 
at of from 0.05 to 0.10% to lessen 


tempering heat of 


rempering being standard. 


grin growth. However, most users 
of this Krupp steel called it definitely 


nferior to the standard types. 


Magnesium——Stomach Medicine? 


The public's conception of mag- 
nesium—too often they think of it 
as a medicine for regulating the 
stomach. Milk of magnesia, they, of 
course, have in mind. The speaker 
was Leo B. Grant, sales manager, 
Dow Chemical Co.; 
the occasion, the second annual meet- 
ing of the Magnesium Assn. He ex- 
plained how the association is going 
to spend a half million dollars in 
1946 to educate the public on this 
material through advertisements in 
both the popular and general publi- 
cations and the specialized press. 

He told a story which should be 
set into type and preserved for pos- 
terity. An up-and-at-’em advertising 
agency sold their services to a bush 
league manufacturing plant in Ohio. 
They were instructed, after they had 
chartered their campaign, to come 
down and show their stuff to the 


plant officials 


Magnesium Div., 


So an impressive group arrived one 
day with suit-cases and brief cases. 
and set-up their exhibits. They filled 
the president's office with racks, 
easels, bookcases, etc. with the various 
4color prints, drawings and copy. 
The president of the plant seemed 
impressed. For three hours he lis- 
tended as the ad men enthusiastically 
showed exhibits for the national 
advertising, the local advertising, and 
the technical press. 

They had just figured they had sold 
the president—hook, line and sinker 
—when he remarked: “I want my 
brother, Joe, to see these exhibits— 
Joe, in charge of plant production.” 

So Joe was summoned, but much 
time elapsed while he changed into 
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some semblance of front office clothes. 
At last he arrived, looking somewhat 
sheepish and embarrassed in front 
of all these strangers and slick city 
fellers. Joe was somewhat of the 
type of Mortimer Snerd of the 
Charlie McCarthy radio program. 

So Joe scrutinized one exhibit after 
another, shaking his head wisely and 
uttering an occasional “uh-huh.” The 


ad men were growing uneasy, for Joe 
was extremely deliberate and they 
had long since missed the train they 
had counted on for the return. 

At length, as twilight was falling, 
Joe finished his perusal. “Well, what 
do you think of it all, Mr. Biggs?” 
the ad spokesman at last ventured. 

“Wa-a-l, I personally favor blot- 
ters,” slowly replied Joe. 
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"“'Foxhole Jim’ says he relaxes better at lunch there.” 








Pattern for Decentralization 


We have harped repeatedly in 
these columns on the favorable ten- 
dency of American industry to de- 
centralize. The bombed-out industrial 
cities of Germany are stark testimony 
of the need for such decentralization. 
Long before World War II Henry 
Ford was an ardent advocate of de- 
centralization, he himself putting 
into operation small feeder plants in 
rural communities where workmen 


would half farm and half work in 
factories—the well-rounded life. 
The coming of the atomic bomb 
makes more imperative that a na- 
tion’s industry be scattered. Con- 
gested traffic conditions in war-time 
Detroit, for instance, argue elo- 
quently for less centralization. 
Along these lines is a now-it-can- 
be-told story of the manufacture of 
the radio proximity fuze—the fuze 
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in the shell which causes explosion at 
the most dangerous distance from the 
target, an invention which placed our 
artillery far in the lead among war- 
ring nations 

One of the chiet makers of the 
tubes of this fuze was Sylvania Elec- 
tric Products, Inc., who was assigned 
a phenomenal quantity of tubes dif- 
ferent from any they had ever at- 
tempted to manufacture before. They 
were smaller, required different kinds 
of parts, new equipment, more ex- 
acting techniques, and several new 
Processes. 

They realized that small commu- 
nities, remote from large industrial 
areas, had available labor which was 
free from serious transportation prob- 
lems. This was one key towards their 
realizing the stupendous production 
schedules. 

This “feeder” plant system was 
revolutionary in the radio tube in- 
dustry. A tube assembly is allergic 
to humidity, dust and other contam- 
ination of parts in transit or in 
storage. By great care and ingenuity 
the assemblies could be transported 
to the finishing plant without injury, 
provided the tubes were completed 
without undue delay after shipment 
Tying feeder and finishing plant op- 
erations together on a tight time 
schedule presented a real problem in 
logistics. 

Labor at the feeder plants was 
largely hand, and many women were 
recruited and trained. The second 
key to success was the use of all 
manner of automatic equipment at 
plant—such 


the main finishing 


as filament-tabbing, filament-coating, 
bulb-making, stem-molding, spring- 
winding, small parts and getter-pierc- 
ing machines. These machines saved 
both labor and materials. Thus, the 
filament-tabbing machine saved 40 
of scarce tungsten wire 

Does this not all suggest an effec- 
tive post-war pattern for industry— 
feeder plants in small communities 
and the mother plant, with its bat- 
teries Of expensive automatic ma 
chines, in the city—or in this era 
of bombing, at some convenient 


rural center? 


War Surplus: Transparent Tubs 


By now one has heard much ‘about 
the versatility of surplus war mate- 
rials. We mentioned before how 
anti-personnel mines were converted 
into poultry feeders. We have heard 
since how surplus materials from air- 
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craft plants, such as aluminum, have 
been converted into lawn and porch 
furniture 

But an application which is down- 
right cute, illustrated by a _photo- 
graph, shows a curly headed five year 
old gal being given a bath in a trans- 
parent Plexiglas B-29 blister, used 
as a tub. At last we can understand 
that saying among smart people: “No 
more privacy than a gold fish bowl. 
The girl in the photo not only looks 
cute—she has a cute name, Jean 
Clair. The picture of the event, run 
in an Atlanta paper, then over the 
Associated Press network, soon ex- 
hausted the salvage store’s supply of 
blisters. 

We do wonder if they have bigger 
Plexiglas blister tubs for older and 
bigger girls—but perhaps that’s get- 
ting ahead of the story! 


We Learn More About Radar 


Probably the first question that 
enters the mind of the layman re- 
garding radar is: “Does the image of 
the hostile ship or airplane look just 
like a ship or airplane on the scan- 
ning screen or radar scope, say like 
television?” 

We received our answer the other 
day from the Glenn L. Martin Co., 
who installed 600-lb. radar outfits on 
PBM Mariners for hunting hostile 
submarines and aircraft. The hostile 
object shows up as a light pattern 
with definite and distinctive shape, 
but looking little like the object that 
caused the reflection of the radar 
waves. However, there are definite 
“patterns,” and the operator learns 
to interpret them. 

In starting his search, the radar 
operator first scans all of the horizon 
When a suspicious object is indi- 
cated, various controls are manip- 
ulated to bring the object into clearer 
and larger pattern. He knows the 
direction and can quickly measure 
the distance 

Now the second piece of radar 
equipment goes into action—the IFF 
(Identify, Friend or Foe). In battle 
areas every radar operator, on land, 
sea or air, is given frequencies on 
which to operate during given hours 
and a- specific recognition code. All 
is automatic—one pushes the right 
button and reads the answer on the 
screen 

The operator being queried prob- 
ably doesn’t even know that he has 
been:-IFF'd, and ma¥<not have seen 
the plane making the query. But 





automatically the challenged plane 


flashes back a signal. If it’s the right 





one, all is well. If e€ wrong one 
a second query is sent out. If wrong 
again—well, War Orders are to § ' 
Another interesting point concerns 
how the radar « perator in plan 
can detern S S re 
a hostile submarine that has shown up 
on the radar SCO} ¢ S R idar t kes 
‘fixes’ from two land stations and 
by the adjustment of few knobs 
he pilot or operator knows itl 
a tew seconds where the sub is. A 
fast moving hostile plane can be 
located almost as acc tely 


“Nature Tends to Abhor Weakness” 


Probably in no generation has the 
American people shifted more in their 


sentiments and policies regarding re- 
lations with other countries than the 
present. We have shifted from isola- 
tion to world-cooperation; from ap- 
peasement to strong apere $S10ON 1n be 
half of law and order; from ideas of 
mere defense to potentiality of attack 


Only a few years ago leaders among 


the student bodies of our colleges 
took oaths never to fight abroad— 
behold them from 1941 to 19435! 


Our attitudes of today are perhaps 
well summarized by General George 


C. Marshall, Chief of Staff 


If man does find the solution for 
world peace, it will be the most revo- 
lutionary reversal of his record we 
have ever known. Our own responsi- 


bilities to these efforts are great. Our 


diplomacy must be wise and it must 
be strong. Nature tends to abhor 


iki 
weakness. The principle of the sur- 


vival of the fit is generally recognized 
If our diplomacy is not backed by a 


sound security policy, it 1s, In mj 
opinion, forecast to failure. We have 


tried since the birth of our nation t 
] 

promote our love of peace by a dls- 
} 


5 


play of weakness. This course ha 


failed us utterly, cost us millions of 
lives and billions of treasure. The 
reasons are quite und rstandable. The 


iously regard the 


world does not set 
desires of the weak. Weakness pre- 
sents too great a temptation to the 
strong, particularly to the bully wh 
schemes for wealth and power 
“We must, if we are to realize the 
hopes we may now dare have for 
lasting peace, enforce our will for 
peace with strength. We must make 
it clear to the potential gangsters Cl 
the world that if they dare break out! 
peace they will do so at their peti 
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A New Name but the Same Editorial Field 


As this is written the change in our name from 
“Metals and Alloys” to MATERIALS & METHODS is 
officially two weeks old, and we have had numerous 
opportunities to sample the reactions of our readers 
to the change. These reactions have been generally 
favorable, the most common being simply “your new 
name certainly defines the paper's editorial job much 
better than did the old.” 

A few questions have arisen as to whether the 
name-change signifies a change in editorial policy. 
Readers should be assured that no policy or scope 
change whatever is involved or contemplated. The 
name was changed specifically to fit the policy the 
magazine has been following for the past few years— 
the selection and processing of the materials used for 
the products of the metal-working industries. 


Please note especially that this magazine always 
has been and always will be a metal-working industries 
publication. The “materials” and “methods” about 
which we write aré exclusively and specifically those 
used in the so-called metal-working industries—the 
plants that make automobiles, tractors, electrical equip- 
ment, aircraft, machinery, castings, forgings, metal 
products of various types, etc. 

This is the same metal-working industries’ engineer- 
ing magazine, with the same editorial scope—engi- 
neering materials and processing methods—that you 
have become accustomed to and generally approved 
in recent years. Nothing has been changed but the 
name, and that has now been made to fit the editorial 
field we have long been covering, not a brand new one. 

—F.P.P. 


Information, Please 


With hundreds of text books giving properties of 
most of the familiar materials (metallic and non- 
metallic) in considerable detail—with dozens of tech- 
nical magazines outlining the latest developments in 
their various fields—with a number of large and active 
professional societies offering results of up-to-the- 
minute research, it might be thought that just about 
all the necessary fundamental data about materials 
would be available to the engineer. Mark that one 
“false” on your quiz card. There comes from the 
design engineer and from the fabricating engineer 
a steady demand for more data—basic data about 
properties of familiar materials under unusual service 
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conditions, or about properties of new materials. 

The condition is easily understood. Within the past 
decade airplanes have begun to travel at altitudes 
heretofore reached only in test flight. Temperatures 
encountered are -60 F and lowgr. From this has 
arisen a demand for data upon physical properties of 
materials at -60 F. At the other end of the scale the 
gas turbine operates at temperatures in the range of 
1200 F. More data needed. 

In both cases it should be noted that these are ser- 
vice conditions—temperatures to which the materials 
will be subjected for hours at a time, not simply a 
momentary peak reached occasionally. 















No Mistaking Ryerson Alloys 


Certified Quality Demands Positive Identification 


All Ryerson alloy steels are doubly identified. Each 
bar is painted with colors which indicate the AISI 
analysis type and the condition of the steel. Larger 
bars are individually stamped, and smaller bars 
are bundled and tagged with a heat symbol assigned 


to the specific heat from which the bars are rolled. 


This double identification is as unmistakable as 


finger printing. 


All this is important to you because: Each heat 
of alloy steel in Ryerson stocks has been carefully 
selected, and thoroughly tested. The exact chemical 
analysis, as well as the hardenability response for 
that steel are known. This information, together 


with an interpretation of obtainable physical prop- 
erties after quenching and drawing, is assembled 
in the form of an Alloy Steel Report that is cross 
referenced with Heat identification. A copy of the 
Report is sent with each shipment of that particular 
steel. Thus, you receive steel that is Certified as 
to quality and performance ... plus a Report that 
serves as an accurate guide to best heat treatment. 


Take advantage of this identified quality and receive 
prompt, personal service. Joseph T. Ryerson & 
Son, Inc., Steel-Service Plants: Chicago, Milwaukee, 
Detroit, St. Louis, Cincinnati, Cleveland, Pittsburgh, 
Philadelphia, Buffalo, New York, Boston. 
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An engineer in the gas turbine field reports that 
short-time properties cannot safely be extrapolated 
ro considerably longer periods, and notes that creep 
resistance of some of the high-temperature alloys 
changes considerably after 10,000 hours. 

Materials that were unknown, or only laboratory 
curiosities a few years ago, have entered the field of 
modern technology. Their fabricating characteristics 
must be determined. An engineer bemoaning the lack 
of knowledge about the weldability of cobalt points 
up this new need for data on the fabrication of a 
little-known material. 


But ‘beyond, below and above all that lies the 
growing need for information on the service proper- 
ties of standard materials and on the best fabricating 
methods for different common materials. It is a need 
that this magazine attempts to fill as its chief aim 
and in a specialized way, but even we are staggered 
by the opportunity for service presented by the situa- 
tion. New fields of engineering activity in materials 
and their processing have been opened by the war. It 
is still largely unfilled and untilled, but its develop- 
ment and cultivation will benefit the manufacturing 
industries enormously. —K. R. 


The Stainless Steels 


It was to be expected that the stainless steel output 
for 1944 would reach a new total, due to war demands. 
According to the annual statistics, recently released by 
the American Iron and Steel Institute, the total output 
of all grades last year was 477,498 net tons as com- 
pared with the previous record of 457,448 tons in 
1943, an increase of a little over 4 per cent. 

But increased demand was registered in only two 
of the four classifications—the “18 and 8” and the 
16 to 18 per cent chromium grades. There was a 
distinct falling off in the 12 to 14 per cent chromium 
ard in the “all other” high chromium or high 
chromium-nickel alloys. 

Some interesting facts in the data are the large 
increases last year over the year before in the 16 to 18 
chromium type and in the 18 and 8 type. The expan- 
sion in demand for the 16 to 18 grade reached the 
surprising increase of 119 per cent while in the case 
of 18 and 8 the upswing was over 16 per cent. As 


usual it is the popular grade, constituting about 63 
per cent of the total. 

One of the new developments in this industry has 
been the attempts during the war to produce an age- 
hardening stainless brand. This has resulted in more 
or less successful results by several leading producers 
but details are still withheld. Its production has not 
yet reached the commercial stage to the extent that 
this would explain the increases in the output of any 
type of stainless. The advantages, however, of such a 
product, when available commercially, are self-evident. 

Whatever may be the ups and downs in the rela- 
tive outputs of the various brands, it is safe to predict 
that in the post-war era these steels will maintain 
their popularity and that, while the war volumes may 
not be equalled, they will surpass the pre-war demands 
by substantial amounts. It is generally agreed that 
the stainless steels have a bright future. 

—E. F.C. 


Production Man, Move Over! 


An editor of an active publication can usually gage 
trends well by the character of the material that comes 
to him through the mails. We have been impressed in 
recent weeks by the changed character or percentages 
in the items submitted us about “Personals.” 

In short, perhaps 75% of the changes in the per- 
sonnel of the plant involves the sales departments— 
new sales managers, new district sales managers and 
other selling personnel. This of course is the reverse 
of the process in the early days of the war when 
salesmen had nothing to sell as 100% of the product 
went to Uncle Sam. It was often quite a problem to 
keep salesmen occupied. In the early war days they 
were often sent out to plants to explain to customers 
the various priority and ceiling price rulings and were 
used in various capacities as contact men between 
their company and consumers of its products. 

For four or five years the production men have oc: 
cupied the front offices and sat at the best mahogany 
desks. But now the salesman is emerging like a but- 
terfly from a cocoon—gorgeous and admired. 

This came home to us especially when we attended 
the second annual convention of the Magnesium 
Association. A certain merchandising consultant, one 
of the leading speakers, in homespun language 
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pounded home to the members in words and phrases 
that re-echoed throughout the convention that now 
the sales force takes charge. The magnesium industry 
is unique in that it is a war baby and has never known 
sales problems. It was always produce, produce, pro- 
duce for Uncle S. 

“But now you production men will be taking orders 
from the sales manager. Get the best manager that 
money will buy—you will need him. On him will 
depend how much magnesium you will produce and 
in what form. On him will depend whether the pub- 
lic buys magnesium or some other material.” 

There is much truth in the above, though of course 
not the whole truth. The relative importance of the 
production man and the salesman is as moot a ques- 
tion as: “Which came first, the chicken or the egg?” 

Perhaps we're a bit prejudiced in favor of the pro- 
duction man. For after all, the best salesman on earth 
could not sell for long a worthless product. The days 
of the “medicine” man, with his snake oil remedy for 
curing all ailments, is over. 

But at any rate—production man, move over—let 
the sales manager ride along with you in the front 
seat! 

—H.A.K. 
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Sales Offices: 


Here is an achievement in deep drawing— 
steel cylinders, 9144” in diameter by 1414” 
deep, formed without localized stretching or 
drawing down of the metal. 

The success of this deep drawing job. for 
which the specifications are unusually severe, 
results from the skill and ingenuity of the 
Guyer Metal Products Corporation, Chicago, 
and the fine and uniform quality of Inland 
Deep Drawing Cold Rolled Sheets. 

The operations start with 20-gage, 2414-in. 
diameter blanks. Final dimensions are at- 
tained on the third draw, the cylinders being 


yma al. Pabas 


diameter by 


come 


@ On the third draw, 


cylinders are formed tg 


14” 


a ® Each cylinder is 
with a bead having 


degree angles, 


Cylinders ... Deep Drawn 


With Uniform Wall Thickness 


straight from top to bottom and with uni- 
form thickness of metal throughout. Then 
follows another unusual operation. The 
trimmed edge is turned back to form a bead 
with two 20 deg. angles. 

Thousands of these cylinders have been 
made of Inland Cold Rolled Sheets, and 
breakage has been held to the minimum. 
When you have a deep drawing or severe 
forming problem, call for an Inland engineer. 
He will work with you in determining the 
steel best suited to your product and manu- 
facturing methods. 


INLAND STEEL COMPANY 


38 S. Dearborn St., Chicago 3, Ill. 


Cincinnati « Detreit + Indianapolis «+ 


Kansas City + 


Milwaukee + New York + St. lovis « 


Principal Products: Bars + Floor Plate + Piling + Plates « Rails « Reinforcing Bars » Sheets « Strip « Structurals . Tin Plate « Track Accessories 


St. Paul 
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an Editorial 


We never do stop learning, do we? 

In our issues of last November, December and 
February we published a series of editorials that 
showed how (1) the selection of the materials of 
which products are made involves not only those 
men concerned with product design but those 
primarily responsible for processing and fabri- 
cation as well; (2) the specification of process- 
ing procedures is likewise a job for both engi- 
neers (including metallurgists) and production 
men; and (3) materials-selection and materials- 
processing are related and interdependent in a 
variety of ways, are the “common interest” of a 
large and well-knit group of engineers, produc- 
tion men and metallurgists in the metal-working 
industries, and, finally, are the actual basis of 
this magazine's editorial and publishing policy. 

These are broad trends whose direction all of 
us had been observing for some time but whose 
significance your editors.have only begun to rec- 
ognize in recent years. So, in order to grasp as 
firmly as possible this opportunity to serve that 
seemed uniquely ours, we asked an outside, in- 
dependent research agency to filter into our field 
and find out what kind of “materials” problems 
men in industry had and what type of informa- 
tion about materials they would welcome in a 
magazine like ours. 

What this research reveals is the reason for 
the opening words of this editorial. We had 
known, of course, that materials selection and 
processing were intertwined and our assumption 
had always been that the application factors 
predominated heavily over the processing fac- 
tors in the final choice of a material and material- 
supplier. We must now admit our surprise at the 
really heavy processing and fabrication flavor 
of many materials-selection problems, at the 
keen interest in materials on the part of virtually 
all responsible production and processing men 
and at the widespread need by them of all pos- 
sible information on the processing character- 


istics of individual materials and the different 
methods that must be used in working different 
materials, 

Some plants report frequent inability to use 
or a delay in using materials specified by their 
product designers, because of unfamiliarity with 
their working properties; others tell of processing 
or production departments’ modifying or com- 
pletely revising design-materials on the basis of 
operating experience; a large number point out 
that although the types of materials they process 
are specified by somebody else—the government 
or their customers, for example—they still buy 
the materials where they please and they do it 
largely on the basis of processing behavior. For 
plants such as these processing considerations 
may easily overweigh application aspects in se- 
lecting their materials. 

“Give us a corrosion-resistant steel that is easy 
to fabricate!” “How can you bright-anneal 
brass?” “What can be done to avoid cracking 
on grinding hardened alloy steel parts, such as 
gears?” “What is the trick in making sound mag- 
nesium alloy castings?”—these are typical “ma- 
terials” problems the man in the plant (be he 
engineer, works manager or. metallurgist) must 
face and solve. And they can mean just as much 
in the successful and permanent use of a given 
material for a given product as the manner in 
which it withstands shock or resists corrosion or 
lightens the power-load in service. 

Materials selection is plainly a combined de- 
sign and processing function, with the actual im- 
portance of the latter often underestimated. The 
application features may get a material specified 
in the first place but it is frequently the process- 
ing behavior and production experience that 
determine whether it sticks—and beyond that 
whose material is purchased month after month. 

So it pays to consider both angles, whether 
you specify materials or process them—or, in- 
deed, develop and sell them to those who do. 

FRED P. PETERS 















peculum Plating and Its Uses 


by JOHN IRELAND, Director Tin Research Institute, London. England 





Speculum is expected to be used widely on tableware. The cruet and tea service 
are speculum-plated pewter; spoons and forks speculum-plated nickel silver. 


NEW ELECTRO-DEPOSITED coating with attractive 
and valuable qualities has been developed by the 
British Tin Research Institute, of London, Eng- 
land. The chemical composition of the deposit is 
about 45% tin and 55% copper, but the properties 
of the alloy coating are quite different from#either 
of the constituent metals. In appearance the coating 
has the color of silver, its hardness is intermediate 
between that of nickel and chromium and it has a 
high resistance to corrosion and tarnish. 
The alloy has been called Speculum because its 
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composition and qualities are similar to the bronze 
mirrors made and used in the Mediterranean civiliza- 
tions more than 2,000 years ago. The mirrors could 
be made only by casting, and the alloy was hard and 
brittle. Silver was of course also in use as a mirror 
but the rapidity with which it became tarnished and 
scratched militated against its general use, and the 
Speculum, as the Romans called their mirrors, re- 
mained in use for some 1,000 years, until the art of 
silvering glass was perfected. 

The cast Speculum mirror regained its prominence 
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No flaking of the coating resulted when this speculum plated steel fork was deformed. 


took some three years to make. The composition of 
the alloy used varied between 25% to 40% tin, the 
balance being copper. 

The invention of the process of electro-depositing 
this alloy has roots both in the United States and 
England. In 1931, a patent was obtained in the 
United States by Harrison M. Batten for a process 
that has been used for the production of red bronzes, 
which are alloys containing a small proportion of tin 
—say, 2 to 10%. The successful development of 
baths to plate Speculum was more closely bound up 
with the art of plating pure tin from alkaline solu- 
tions, to which many workers have contributed. 

The plating bath now used contains tin as sodium 
stannate and copper as cyanide with free sodium 
cyanide and caustic soda also present. The electro- 
chemical reactions are probably somewhat compli- 
cated as cyanides break up and liberate ammonia and 
possibly formates, but under the correct conditions 
the tin and copper are plated out simultaneously in 
the form of a true alloy of controllable composition, 
namely 45% tin and 55% copper. 


Bath Easily Operated 


Small variations in this proportion are not critical, 
for a brief period in the 18th and 19th Centuries. 
The design and manufacture of large diameter re- 
flector telescopes temporarily outstripped the develop- 
ment of refractory types using glass lenses whose 
maximum size, at that time, was about 6 to 8 in. in 
diameter with a focal length of over 120 ft. William 
Herschel made Speculum reflectors up to 48 in. diam- 
eter with a focal length of only 40 ft. and discovered 
Uranus which doubled the size of the known Solar 
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system. A little later, the Earl of Rosse cast Speculum 
reflectors 6 ft. in diameter with 60 ft. focal length, 
which revealed many hitherto unknown star clusters, 
including the annular, planetary and spiral nebulae. 

These Speculum reflectors were massive castings 
and the difficulties which had to be overcome in their 
manufacture can be guessed by the fact that they 


A cupping test on speculum plated steel sheet shows 
the severe deformation the plating will withstand. 
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but reflection, hardness and tarnish resistance approach 
their maximum at about 45% tin. From the consid- 
eration of the binary diagram, the major constituent 
of the coating is probably the compound CusSn, 
although the other phases present play an important 
role. But much further work will have to be done 
before the metallographic structure of this electro- 
deposited alloy coatings is fully understood. 

In practice, however, it is not difficult to operate 
the bath. Sound chemical control is necessary to 
maintain the correct conditions of deposition but the 
procedures are simple and well within the capacity of 
the normal works control laboratory. Cyanide and 
caustic soda contents should be checked every 2 to 3 
days, and tin and copper contents every 2 to 3 weeks. 
Owing to the high corrosion resistance of this alloy, 
it is not practicable to use alloy anodes, and proper 
replenishment of the metal content of the electrolyte 
is secured by using separate groups of tin and copper 
anodes. The electric circuit to the anodes is split into 
two parallel circuits, each provided with an adjustable 
resistance and an ammeter, and the current passing to 
each group of anodes is adjusted to make certain that 
the same weight of each metal enters the bath as is 
plated out on the cathode. Copper anodes are oper- 
ated under similar conditions to those in cyanide 
copper plating, and the tin anodes are operated in 
the filmed condition as in stannate plating of pure tin. 

It will be noted that Speculum is a single-coating 
finish. It has exceptionally good throwing power, and 
it combines protection with tarnish resistance, and 
no undercoat is required. The thicknesses usually 
applied lie between 0.0005 and 0.001 in., depending 
on the base metal and the service required. With re- 





Decorative plumbing fixtures offer another field for 
speculum plating. 
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gard to the labor involved, the chief items are the 
tume absorbed in preparatory poltshing and in final 
burnishing. In botn respects, Speculum ofters attrac- 
tive economies. Much less preparation is required ror 
Speculum than for, say, nickel plus chromium. Satis- 
factory finishes have, in fact, been obtained on spin- 
nings and pressings straight from the machines, and 
on cast brass taps the pre-polishing labor can be 
approximately halved. 

Speculum plating was first adopted commercially 
in Birmingham, England, in 1939. It was abandoned 
when bright metal finishes were eliminated in the 
interest of war-time austerity, but it has been revived 
during the war for a few special purposes, chiefly for 
non-magnetic metallic reflectors used on certain air- 
craft instruments. Several commercial plants have 
been installed for such purposes, and a very lively 
interest is now being taken in its post-war commercial 
possibilities. 


Warm Color 


From the user's point of view, the warm color is 
more attractive than the rather bluish tint of chro- 
mium, and where used for interior metal trim, it will 
permit a wider choice of decorative color schemes. 
For jewelry or tableware, it is as attractive as silver 
and has the merit of not requiring frequent cleaning. 
Speculum-plated spoons and forks have been in use 
for several years in hotels and private hotels and pri- 
vate houses and have remained perfectly bright with 
only the usual washing, and the hardness of the coat- 
ing has shown a very satisfactory resistance to mechan- 
ical damage. , 

Speculum coatings are also outstandingly successful 
for all sorts of bathroom and lavatory metal work. 
Wash basins fitted with Speculum coated taps have 
been in constant use for six years and are still in per- 
fect condition. Indeed, for all internal ornamental 
metal work Speculum has many advantages. 

It is not yet possible to propose Speculum for out- 
door use or for ornamental metal trim on the exterior 
of automobiles. There are qualities, probably physical 
rather than chemical, which promote tarnish in certain 
atmospheric conditions. These are the subject of 
current investigation. 

The cost aspects of Speculum are exceedingly at- 
tractive. As only one plating operations is involved, 
this reduces the initial capital cost of equipment, and 
saves floor space. The intrinsic cost of the metals 
used compares favorably with that of the metals now 
in common use, there is no intermediate polishing 
operation, and both initial polishing and final burnish- 
ing are less than those generally required. 

For these reasons, as the day when tin is once more 
plentiful approaches, an increasing interest in Specu- 
lum is in evidence. Nearly every kind of bright metal- 
ware is now under trial, including kettles and water 
taps, forks, spoons, pans, jewelry and perambulators, 
golf clubs, and bird cages. Pilot plants have been in 
commercial operation for some years in England and 
the stage appears set for a substantial change in 
ornamental metal-finishing fashions. 
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A non-metallic material has many uses in 
metal working, especially press forming. 


A Wood-Base Tooling Material 


by HAROLD A. KNIGHT News Editor, MATERIALS & METHODS 


The operator is removing parts from Masonite dies after forming in a hydraulic press. Only one section of a 
die is needed here, since rubber in the head of the press acts as the opposing section of die. 


manufacturer of artificial and pressed woods and 

kindred products to develop a material to take 
the place of metal in dies, jigs and fixtures. By 1940 
the Masonite Corp. was producing in commercial 
quantities a lignin semi-plastic sheet product made 
of hard wood, exploded by high pressure and steam. 
The birth of Masonite die stock came at a propitious 


Bi: IN 1936, an aircraft manufacturer prodded a 
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time. There was no danger of shortage of the several 
species of hardwoods from which the stock can be 
made in 1940 when scarcities were developing among 
metals. 

Material cost of this die stock is approximately 
one-third that of steel boiler plate of equal thickness. 
The tooling time-cost of dies, jigs and fixtures will 
be from one-half to one-tenth that of similar items 














A diemaker is installing a bulkhead of Masonite in a 
large wing fillet fixture. The entire fixture will be 
filled with plaster. The bulkheads give fair-lines and 
contours. After filling with plaster (referred to as the 
male section) the opposite “hand” of the fixture will 
be produced with “Certrock” plaster. Then they re- 
move the plaster from the Masonite fillet section and 
use as a checking fixture in final assembly. Normally, 
steel would have been used in place of Masonite, but 
moisture of the plaster does not affect Masonite. Eighty 
per cent processing time is saved. (Courtesy: Glenn L. 
Martin Co.) 


made of metal, varying with complexity of the tool- 
ing. Masonite can be processed on either high speed 
wood or metal working machines. Moreover, it is 
one-sixth the weight of most tooling metals and can 
be handled easily by women—in the case of big 
assemblies with the aid of small lifting devices. 

Metals, and respective thicknesses, on which the 
stock performs best are: Aluminum alloys, 0.012 to 
0.1875 in.; stainless steel, 0.008 to 0.072 in; sheet 
steel, Nos. 24, 28 and 30 gage. 

The material has a specific gravity of 1.40; com- 
pression strength of 30,000 p.s.i.; modulus of rupture 
15,000 p.s.i., and tensile strength of 8,000 p.s.i. Its 
thermal co-efficiency of expansion is 0.0000025 or 
one-third that of steel. The material is dimensionally 
stable under average climatic or atmospheric condi- 
tions. 


For Dies and Forming Blocks 


The principal uses of the wood-base die stock are: 
Blanking dies, faced only for blanking and cutting 
with a 1/16 in. layer of chrome-molybdenum steel; 
combination blanking and forming dies; stretch forms, 
deep draw dies, router forms; trimming, drilling and 
welding jigs and fixtures; and, sub and final assembly 
jigs and fixtures. Another important use is as spin- 
ning chucks. The dies also are being used for forming 
plastic sheet, principally Plexiglas and Lucite. 

The material is available in panels 48 in. wide, 
from 72 to 144 in. long, and in various thicknesses 
between 14 in. to 2 in. If the user desires thicker 
pieces he can himself build them up to desired 
measurements by laminating, bolting or screwing 
together. 

Here are some typical applications of die stock 
of this type: 

HYDRO-PRESS FORMING BLOCKS—The stock 


is machined to the required shape and design for 
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Operators are removing a “Plexiglas” gun turret from 
a vacuum drawing pot, the sealing ring and section 
of which have been constructed of Masonite due to 
ease in working, lightness in weight and resistance to 
high temperatures. (Courtesy: Rohm & Hass Co.) 


forming of beaded sections, sumping of lightening 
hole sections and turning of flanges in one operation. 
The same procedure is followed in performing com- 
bination blanking and forming of sheet metal parts. 
In this case, areas to be blanked are faced with 
chrome-moly steel, usually mounting steel to the 
Masonite stock with screws. Further, an allowance 
of 3 deg. undercut is made on the edge of the steel 
to insure clean cutting and provide for resharpening 
after long production. 

DEEP DRAW PRESSURE RING DIES—The 
stock is usually made up of the male or “plug” sec- 
tion, the pressure ring or blank-holder and the female 
or “lower-die”. In constructing such a die, the male 
section is calibrated, making allowance for the metal 
thickness to be drawn. When drawing alclad alumi- 
num in deep draw dies, Masonite die stock will not 
scratch or mar the surface of pure aluminum coating. 

ROUTER FORMS—These are accomplished by 
machining to shape, making allowance for the thick- 
ness of the spindle follower and using the finished 
form for both internal and conrour cutting. Such 
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Electrical Properties of Masonite Die Stock (Average Values) 





Dielectric Strength—60 cycles per sec. (Tested in oil) 
Short Time 
Step-By-Step 

Dielectric Constant—60 cycles per sec._—Temp. 2 

Power Factor —60 cycles per sec—Temp. 2 

Dielectric Constant—1000 cycles per sec.—Temp. 

Power Factor —1000 cycles per sec.—Temp. 

Volume Resistivity—780 v. d.c—Temp. 25 C-R. 


Arc Resistance 





Power Factor 
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This is a large sub-assembly fixture, which, upon com- 
pletion will be mounted in a vertical position. Die- 
makers are attaching various types of Masonite die 
stock clamp and hold-down blocks to the base of the 


forms are built of Masonite stock without the use of 
a steel facing. 

STRETCH FORMS—One builds up the standard 
ply-thicknesses of the stock to the required design, 
shape and thickness. In such cases where the stretch 
form required is over 2 in. thick, the plys are cut to 
pre-developed shapes, and by means of adhesives and 
machine screws or bolts they are assembled. Such a 
stretch form provides lightness, especially where areas 
are large, and allows for ease of handling. 

HYDRO-PRESS BLOCKS FOR DEEP DRAW 
FORMING—In the construction of such dies, the 
design of the hydro-press block is such that sufficient 
wall area remains to allow for edge reinforcement. 
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same material. The white base has been photograph- 

ically sensitized and all loft and station lines, contours, 

degrees and assembly details have been reproduced 
directly upon it. (Courtesy: Glenn L. Martin Co.) 


PRESSURE RING FORMING DIES—These are 
used for forming of deep draw sections. The stock is 
employed for the male or plug section, together with 
the pressure ring (insures gradual flow of the sheet 
metal into the lower die) and for the lower or female 
die. Such pressure ring forming dies have been de- 
signed and constructed for draw-forming up to 17 
in. deep. 


In Jigs, Fixtures and Chucks 


ASSEMBLY JIGS AND FIXTURES—In the build- 
ing of assembly jigs and fixtures, the stock is used 
extensively for the bases, bulkhead sections and spacers 
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and clamps required to hold parts being assembled. 
Due to the sheet size available in Masonite stock as 
well as the thickness range (14 in. up to and including 
2 in.) it is possible to build extremely large assembly 
fixtures with a minimum amount of weight. Further, 
due to ease of fabrication, considerable economy is 
effected in the finished fixture or jig. 

DRILL JIGS AND FIXTURES—Holes are drilled 
0.003 in. undersize. Hardened drill bushings either 
with or without flanges are inserted. If guide pins are 
required, these are installed in the same manner. On 
small hinge cover type of drill fixtures, the hinge sec- 
tion is employed to act as a holding device in both 
locating and registering the part to be drilled. The 
hinge section is mounted by drilling and tapping the 
die stock and by use of machine screws. 

TABLE JIGS—In many industries the standard 
procedure in the construction of table jigs is to repro- 
duce the various assembly lines, angles, location blocks 
and clamp accessories photographically, thereby elim- 
inating the transferring of such lines by hand and the 
possibility of error since the reproduction is made 
from the “Master” lofts. The various accessory clamps 
and hold-down blocks are also made of Masonite die 
stock and are mounted to the base at certain lines. 
This is done by means of either machine screws or 
bolts depending upon the style and design of the 
clamp. 

WELDING JIGS AND FIXTURES—Due to the 
high dielectric qualities of Masonite it is being used 





This is the lower nose section assembly fixture of a 
C-46 cargo plane. Note the large areas, all of which 
lend themsslves to quick fabrication due to the size 
of Masonite panels. Close accuracy is possible. Quick- 
acting clamps are mounted on various angles with a 
die stock block to allow fitting at various angles and 
degrees. (Courtesy: Curtiss-Wright Corp.) 
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for various types of welding jigs and fixtures. It is, of 
course, non-metallic and non-magnetic and can be 
machined to any shape or design for both spot and 
flame welding jigs. 

SPINNING CHUCKS—Spinning chucks are con- 
structed by laminating the necessary thicknesses. This 
is usually accomplished by band-sawing the plys to 
pre-developed circles, then joining plys by both glue 
and wood dowels. The “rough” chuck is then turned 
to the finished shape on the lathe. The finished 
Masonite chuck has the same accuracy as Cast iron 
without the spun part freezing to the chuck. The 
metal in question “lays” tight to the chuck during 
the spinning operation. These chucks may be stored 
in tool storage cribs and reused at a later date without 
re-dressing or re-turning. 


Physical Properties of Masonite Die Stock 
(Average Values) 
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Wetting ability of soft solder is important to sound 


joints. Here is one method of testing this characteristic. 


— Soft Solder Selection 


Aided by Simple Test 


by £. E. SCHUMACHER, G. M. BOUTON, and G. S. PHIPPS 


ETTING data, along with information on melting 

point, solidification range and other physical 

properties, are available on most of the tin-free 
and low tin alloy solders. However, wetting data are 
of major importance, but these data are difficult to 
apply to specific problems. Therefore, reliance must 
be placed on some direct test under carefully con- 
trolled conditions. A rapid test for such determina- 
tions has been developed at Bell Telephone Labora- 
tories. 

The test consists in the vertical immersion of a 
twisted pair of wires, at room temperature, into the 
solder bath at a predetermined temperature, for a 
given time, and the measurement of capillary rise of 
liquid between the wires from the surface of the 
solder bath to the point of maximum rise. The speci- 
mens should be maintained in a vertical position after 
removal from the solder bath until solidification is 
complete. The time of immersion used was 15 sec. 
The wires were of 0.040 in. diameter so twisted that 
adjacent turns were 0.5 in. apart, to give the equiva- 
lent of a 1.0 in. pitch. The wire specimens were 2.5 
in. long and were chemically cleaned and fluxed be- 
fore immersion. Capillary rise is interpreted as a 
measure of the wetting ability of the solder under the 
conditions used. 

At the immersion end of the specimen, a minor 
amount of untwisting occurs during the test, which is 
relatively constant. At a point 4 in. from the surface 
of the test solder bath there is no detectable untwist- 
ing. 

The rise of the solder is due to capillarity and is 
controlled in this test by the temperature and nature 
of the solder, the diameter and thermal conductivity 
of the wires, the nature of the flux, the cleanliness of 
the wires, the time of immersion, and the pitch of the 
twist. By maintaining other factors constant, the vari- 
ation in wetting ability as a function of any one fac- 
tor can be determined. Data obtained by this method 


Simplicity of the wetting test for soft solders is 
apparent in this view of the set-up and method used. 
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Bell Telephone Laboratories, Murray Hill, N. J 


are comparable only to those determined in tests made 
in a like manner. Since the specimens are at room 
temperature before immersion in the solder, the test 
conditions tend to approximate those encountered in- 
dustrially when a soldering iron or other spot source 
of heat is used, and, therefore, are of practical interest 
to the engineer who designates the solder and solder- 
ing conditions for a particular application. 

Using a given solder composition, a given material 
and form of test wire, a constant temperature and the 
same cleaning method, the effectiveness of many com- 
mercial fluxes as soldering aids can be evaluated. Even 
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more important, the necessity for cleaning tarnished 
parts may be demonstrated, and the extent of cleaning 
necessary in order to produce satisfactory joints may 
be determined. Where tarnished parts are not avail- 
able in wire form, wires of the same material having 
equivalent tarnish may be tested, giving due con- 
sideration to possibilities of errors in judgment con- 
cerning the extent of tarnish, When materials can- 
not be produced as wire, the method, obviously, is 
not applicable. 


Required Equipment 


A heating unit, in conjunction with a pyrometric 
controller, was first used in the tests. However, any 
form of solder container may be used so long as tem- 
perature control be maintained. It was later found 
that more consistent results were obtained by using a 
larger quantity of solder placed in a beaker and heated 
in an electric tube furnace. 

Twisted wire specimens were made conveniently 
and in quantity by first stretching lengths of wire 
until straight and securing one pair of ends in a vise 
and the other in the jaws of a hand drill. By operating 
the drill the wires could be twisted to the desired 
pitch. It was found that the pitch was not critical 
over a range of from % in. to 14% in. The room in 
which the tests were made was relatively free of air 
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The difference in extent of rise of 45% tin-55% lead solder on these 
copper wires 1s indicative of accuracy of the test. Magnification 4X. 





currents and was at a temperature of 21 to 24 C (69 
to 75 F). No detectable difference was noted by 
thermally insulating the pliers used for holding the 
wire specimens during test. 


Results of Tests 


An accompanying plot shows the extent of rise in 
inches, of 45% tin-55% lead alloy versus temperature 
of the solder bath, using cleaned copper, brass and 
iron wires with zinc chloride-ammonium chloride 
flux. Each value plotted represents an average ob- 
tained by test of five specimens. The maximum devi- 
ation from the mean value for such a group was 8%. 
Also shown are results for 15% tin-85% lead solder 
and for pure tin. From the curves it is evident that 
the temperature is an important factor in wetting 
of the metals by solder. In many instances the extent 
of rise is influenced to a greater degree by tempera- 
ture variations than by changes in solder composition. 
Reflected into industrial soldering practice, a rela- 
tively high temperature should be used where ex- 
tensive wetting is desired. 

In another test the extent of capillary rise between 
cleaned copper wires and between cleaned brass 
wires, using zinc chloride-ammonium chloride and 
rosin fluxes, is plotted against the tin content in various 
lead-tin solders maintained at a bath temperature of 
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617 F. The alloys with tin content between 40% 
and 50%, those which have obtained wide use for 
general purposes, show approximately maximum rise. 
It is to be noted that the solders rise higher than tin 
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The effect of flux on the capillary rise of lead-tin 

solder is shown in these curves. As in the previous 

tests, cleaned wires were used and the immersion 
time was 15 sec. 


alone which is presumably the active wetting agent. 
This is probably due to the fact that the alloys have 
solidus temperatures that are lower than the melting 
point of tin. This test also shows the effect of the 
two general industrial types of fluxes, the corrosive, 
chemically active zinc chloride-ammonium chloride, 
and the non-corrosive, relatively inactive rosin, on the 
extent of rise. Only cleaned wire was used. Tests with 
tarnished wire showed a marked reduction in rise 
using rosin as flux, with a lesser reduction for the 
chloride flux, depending on the type and extent of 
tarnish. 

Although there was a relatively small difference in 
the extent of rise between the 15% tin-85% lead and 
the 45% tin-55% lead alloy, the difference in the 
quantity of solder that rose was rather large. Photo- 
micrographs were taken of the circumferential spread 
at equivalent sections of test specimens made using 
these two solders at indicated distances from the level 
of the solder pool. A change in solder composition is 
noticeable between sections of the specimens taken 
at lg-in. and 7%-in. distances from the solder bath 
level, particularly in the 15% tin-859% lead alloy. In 
the section taken at 4-in. above the solder bath level, 
the composition represents approximately that of the 
bath itself, while at the 7@-in. level the solder shown 
is a concentration of the lower melting constituent in 
the alloy which approaches the eutectic composition. 
The mechanism of this action is similar to that of a 
fractionation process. Upon immersion of the test 
specimens the solder advances up the wires as they 
become heated above the melting point of the alloy. 
Using a bath temperature maintained at 617 F, the 
wire temperature at some point below the 7@-in. mark 
above the bath may never rise to the liquidus tem- 
perature of the 15% tin-85% lead alloy, consequently 
there occurs a separation and deposition of the high 
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Sections of a test sample of 15% tin-85% lead solder 
on copper wires taken at (a) Ve-in. and (b) Ye-in. 
above the solder bath level. The white constituent 
is the eutectic and the black is primary lead. Mag- 
nification 100X. 
melting primary constituent from the liquid. A pro- 
gressive crystallization of the primary constituents 
and a concentration of the low melting constituent 
occurs in accordance with the equilibrium relations of 
the components of the system and the thermal gradi- 
ent of the wires. It can safely be assumed that there 
is little migration of tin from the melt during the 
time of test. Since the quantity of low melting con- 
stituent is small in a solder such as the 15% tin- 
85% lead alloy, the amount of solder present at the 
higher levels of rise will be correspondingly small. 
Where specimens are maintained at the temperature 
of the solder bath, this reaction will not occur. It is 
probable that, under industrial conditions where parts 


1410 








Sections of a test sample of 45% tin-55% lead solder 
on copper wires taken (a) 7-in. and (b) Y-in. above 
the solder bath level. Magnification 100X. 


are heated by a spot source such as a soldering iron, 
the low melting constituent of the alloy does the most 
extensive penetrating regardless of original solder 
compositions. 
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Proper cleaning is as essential to quality production as efficient machining 


Selection of Metal Cleaning Methods 


by CHARLES DELMAR TOWNSEND 


ANY DIFFERENT problems enter into the selection 
of metal cleaning equipment. Some of the con- 
siderations which must be studied are the types 

or kinds of metals to be cleaned; surface conditions 
of the metals; degree of cleanliness required for sub- 
sequent surface treatments; shape, size and fragility 
of the part to be cleaned; production rate required; 
condition of the parts for the next operation— 
whether wet or dry, hot or cold, availability of a heat- 
ing medium for the solution; and floor space avail- 


ability 


Frequently when cleaning equipment has been se- 
lected too little thought has been given to the kind 
of metal that is to be cleaned. This factor alone has 
caused many plants to be handicapped in turning out 
a quality product at the highest production rate pos- 
sible for the equipment. 


Material To Be Cleaned 


Parts of aluminum, brass and zinc cannot be cleaned 
with strongly alkaline cleaners since such solutions 
will attack the surfaces causing a corrosive or tarnish- 


This cylinder is given a cleaning bath, after removal 


of weld scale, to provide a chemically clean surface. 








ing effect, discoloring the parts. 

Magnesium alloys, on the other hand, are not at- 
tacked by alkalies. Steel and copper parts may be 
cleaned with alkaline solutions without the surface 
becoming affected by the reaction of the cleaners. 

All of these metals can be cleaned by emulsifiable 
solvent cleaners without the surface of the metal be- 
ing attacked. These metals can also be cleaned by 
vapor degreasing. However, if fine aluminum par- 
ticles are present on the surface of aluminum parts to 
be cleaned the surface will tend to corrode due to the 
reaction of the solvent vapors and aluminum dust 
which forms a hydrochloric acid on the surface. Steel 
and iron parts will tend to rust quickly unless pro- 
tected with an anti-rust solution immediately after 
removal from the degreasing vapor. 


Surface Condition of the Metal 


The degree of dirtiness of the surface must not be 
overlooked in selecting a cleaning method. Parts to 
be cleaned may have surface conditions that can be 
removed easily by certain methods while the same 
solutions will not remove heavy deposits of dirt. The 
manufacturing method of the parts to be cleaned 
often increase the difficulty of cleaning. This is es- 
pecially true when heat or pressure is applied to 
dirty surfaces in manufacturing or when rouge or 
graphite is required in the manufacturing operations. 

If the parts are heavily coated with dirt, removal 





of this dirt by the chemical method will affect the life 
of the cleaning solution. Dirt when spoken of in 
regard to cleaning covers all types of surface con- 
tamination. However, the specific type of dirt is im- 
portant in the choice of a cleaning method. Some 
kinds of dirt can be removed by one cleaner and be 
unaffected by other solutions. An example of this is 
the basic construction of cutting lubricants, stamping 
compounds, coolants, polishing and buffing com- 
pounds which are used widely in the manufacture of 
metal parts. It is not enough to know that the sur- 
face is coated with one of these but the basic ingredi- 
ents must be known in order to select the proper 
cleaning method. Should it be impossible to obtain 
this information, then tests must be made to de- 
termine which cleaning material will produce the 
desired results. 

The efficiency of a cleaner that is now doing satis- 
factory work may be affected by a change in type of 
dirt on the metal surface. Care should be taken to 
always use the same or similar lubricating compounds 
as was used when the cleaning material was first 
chosen. 

Many other types of dirt present problems in clean- 
ing. Some parts may be covered with grease, sand, 
tar, caked oil, dust and even mud. Others may have 
abrasive dust, metal particles, scale, metal chips and 
other dirt resulting from manufacture. These solid 
particles of dirt are the most difficult to remove. The 
surface adherence ranges from dirt obtained by a part 





Much cleaning can be done automatically. Here zinc work passes through automatic rinsing hoppers. 
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lying on a bench to a surface with decarburized scale. 
The scale surface is extremely difficult to remove since 
it is definitely a part of the surface and very few 
cleaning compounds will remove it. 

Alkaline cleaners are generally used to remove 
drawing and stamping compounds from parts. The 
parts may be precleaned with other materials to re- 
move excess oil. There are many types of alkaline 
cleaners and as previously suggested tests should be 
made before choosing the cleaning compound. Vapor 
degreasers can also be employed on compounds that 
will dissolve in the vapor. 

Generally alkaline cleaners alone will not produce 
a clean surface on deep-drawn surfaces where heat 
has affected the surface dirt. In these cases emulsifi- 
able cleaners are recommended, followed by an alka- 
line solution cleaning in order to produce a chemi- 
cally clean surface. In extreme cases it may be neces- 
sary to use an acid dip after the surface oils are re- 
moved and then re-treat in the alkali. For painting 
or enameling it is often satisfactory to clean the metal 
with an emulsifiable type cleaner without further 
processing except the final rinse and drying pro- 
cedure. 

The removal of grinding compounds, cutting oils, 
and similar materials from steel, copper or brass can 
be done with an alkaline solution or vapor degreasing. 
Emulsifiable cleaners must often be employed to re- 
move compounds containing tallow and emery since 
alkaline or vapor cleaning alone will not remove this 
type of dirt. 

The emulsifiable cleaning method is generally 
recommended for cleaning parts after buffing or 
polishing since the surface often contains oil, lime, 
metal particles, rouge, emery and tripoli. 


Degree of Cleanliness 


Surface cleanliness is an extremely important fac- 
tor in the selectioz of the cleaning method since the 
degree of cleanliness will govern the final choice of 
equipment. 

Physically clean surfaces are required for finishing 
operations dealing with painting or lacquering. The 
surface must be free of all dirt or traces of oil so that 
the paint or lacquer will bond satisfactorily. 

Surfaces that are to be electroplated must have a 
chemically clean surface, that is, a surface that does 
not have a “water break” when tested. The surface 
is chemically clean when a part that has been cleaned 
is rinsed under cold running water and a perfect 
water film is obtained. However, the test should be 
repeated by dipping the part in weak acid and then 
rinsing under cold water. The surface should still be 
absent of any “breaks.” Chemically clean surfaces are 
free of all traces of oil or grease, solid particles, oxides 
and the absorbed gases have been displaced. 


Mechanical Cleaning Methods 


Shot or Sand Blasting—This process is used gen- 
erally on castings, forgings, heat treated parts and 
stampings. It employs the use of sand, or artificial 
grits by forcing them against the surface to be cleaned. 
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On some types of work wire brushing is used. 
Brushing removes scale, tool marks and rust and— 
with certain wheels—has a polishing effect. 


This action tends to scour the surface and removes 
scale, dirt, rust or other surface conditions. Sand is 
generally applied at a pressure of 60 to 100 ps.i 
Grits are often thrown from a revolving wheel against 
the work. Final surface condition required determines 
velocity of the abrasive particles. The sand blast re- 
quires compressed air and is used with direct pressure, 
gravity and suction types of units. The grit centri- 
fugal method depends upon the rotation speed of the 
wheel to deliver the abrasive and is independent of 
any air supply. 

Tumbling—Small forgings and castings, usually 
weighing less than 10-Ib. are cleaned by this method. 
The parts to be cleaned are loaded into barrels or 
drums containing stars, jacks, slugs, some abrasive 
material or steel balls. The combination is rotated at 
a speed of 20 to 60 r.p.m. and the operation removes 
sharp edges, sand, scale, rough fins, and burrs. This 
method, while cheapest, is unsatisfactory for many 
items. Equipment consists of a rotating horizontal or 
tilting drum driven by an electric motor. 

Wire Brushing—This process is used only on small 
castings or metallic parts that are easily handled. The 
method consists of a rotating wire brush, motor- 
driven, and equipped with a dust collector, which is 
mounted on a pedestal or bench. The rotating brush 
removes scale, tool marks and rust as well as smooth- 
ing sharp edges. The action is more of a peening 
than an actual cutting. However, certain wire wheels 
will produce a polished effect. This method cannot be 
employed where precision work is required. 

Flame Cleaning—This method is not widely used 
but is effective in cleaning large structural plates. The 
process employs a multiple orifice acetylene burning 
torch which superficially heats the surface. This heat- 
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ing causes surface scale and rust to flake off leaving a 
reasonably clean surface that can be painted imme- 
diately. In using this method it is necessary to have 
acetylene tanks and torches, both of which can be 
moved easily as the cleaning progresses. 


Chemical Cleaners 


Petroleum Solvents—The purpose of this method 
of cleaning is primarily to remove heavy dirt prior 
to other cleaning processes. Generally surface con- 
dition of the parts is not suitable for painting even 
after cleaning. However, its use is important since 
parts heavily coated with grease and compounds can 
be prepared for subsequent cleaning methods. 

Many parts which cannot be cleaned by any other 
method can be cleaned with petroleum spirits. Deli- 
cate mechanisms or assemblies that are subject to rust- 
ing or water staining can be cleaned in this manner 
when other methods such as vapor degreasing, emulsi- 
fiable cleaners and alkaline cleaners cannot be used. 
Each of the other methods produces some surface 
reaction that affects delicate parts. 

Petroleum spirits are a fire hazard and precaution 
must be taken to control the use and method of 
handling them. All tanks must be grounded to pre- 
vent static sparks. The tanks should be hooded and 
plenty of ventilation should be maintained. Fire 
equipment and automatic quenching apparatus should 
be included on large installations. A small amount 
of carbon tetrachloride added to the solvent will raise 
the flash point and reduce the fire hazard to some ex- 
tent. 

The cleaning operation is simple since the parts 
are either placed in racks which are dipped in the 
solution or the individual parts are dipped or sprayed 
with the solvent. This solution easily removes light 
cutting compounds, slushing oil, and grease. To ob- 
tain maximum results parts should be agitated in the 
petroleum spirits. The “walking beam” method is a 
satisfactory method of obtaining necessary agitation. 
After parts are removed they can be dried by com- 
pressed air or gentle heating. There is often enough 
oil film left to prevent rusting. 

Emulsifiable Cleaners—A recent development in 
the cleaning methods has been the introduction of 
emulsifiable cleaners. The cleaners are of two types. 
One is composed of hydrocarbon-soluble emulsifying 
material such as castor oil, triethanolamine oleate, acid 
sludge, or sulphonated corn oil added to a high flash 
point naphtha or kerosene. The other type is pro- 
duced by blending potassium oleate with kerosene 
and a blending agent such as butyl alcohol or cresylic 
acid. Water can be added to either of these types up 
to 10% to increase the emulsifying action. This 
method of cleaning is considered one of the cheaper 
ones from an overall standpoint. It does not attack 
metal surfaces and is suitable for cleaning any metal. 

Emulsifiable cleaners are used in cleaning chemi- 
cally active metals since they are only slightly alkaline. 
Metals such as lead, aluminum, and zinc are on the 
active metal list. The solutions are non-explosive and 
the fire hazard is much less than for petroleum sol- 
vents. They are non-corrosive and neutral. 

Parts to be cleaned by this method can either be 
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sprayed with the solution or dipped. The time re- 
quired for cleaning is generally only 30 sec. The solu- 
tion dissolves some of the oil and wets each solid 
particle on the work surface. As the parts are rinsed 
under a flow of water the dirt washes off leaving a 
physically clean surface. The surface is generally 
clean enough for painting without further cleaning. 

Another formula has recently been introduced 
which cannot be diluted with water and must be used 
as supplied by the manufacturer. The action of this 
material is to penetrate the dirt and oil so when parts 
are rinsed in water the solvent emulsifies and washes 
off dirt and oil leaving a physically clean surface when 
dry. In this type of cleaner the solution does not be- 
come loaded with dirt and therefore, can be used for 
a considerably longer length of time than most other 
cleaners. Parts, after drying, are protected by a slight 
film which prevents rusting. However, for electro- 
plating this cleaning process must be followed by the 
alkaline electro-cleaning method. 

Work to be cleaned by the emulsifiable method 
must not be wet when entering the solution. This 
method is not recommended where parts have wells or 
pockets since the dragout would be too great and the 
parts cannot be rinsed well. 

Alkaline Cleaners—Alkaline cleaning was adopted 
during the first World War and a great many metal 
cleaning operations are still based on this type of 
cleaner. The composition of alkaline cleaners varies 
considerably. 

The older types were caustic soda, soda ash, or tri- 
sodium phosphate. Modern cleaners use newly avail- 
able alkalies and soaps such as sodium tetraborate, 
sodium metasilicate, soaps from cocoanut palms, 
whale and fish oils, disodium phosphate and sodium 
sesquisilicate. 

The use of strong caustic cleaners was not par- 
ticularly successful in the removal of dirt. They did 
not wet the surface sufficiently and were difficult to 
rinse off. The addition of scap and the use of alka- 
line salts instead of caustics have improved the con- 
ditions of the cleaner and reduced the hazard of flesh 
burns. The soap is used to obtain a better wetting 
action and thus increase cleaning speed. 

Alkaline cleaners are not recommended for clean- 
ing aluminum, zinc, copper or brass or tin since their 
surfaces are attacked and the reaction produces a tar- 
nished or corroded finish. There are inhibited alkaline 
cleaners that can be used but other cleaning methods 
are more satisfactory. The general use of this method 
of cleaning is for surfaces that must be chemically 
clean for electroplating. In these cases parts are often 
pre-cleaned by other methods before the alkaline bath. 
One major advantage of alkaline cleaners is that they 
can be applied to the work under high pressure and 
can remove dirt easier from hollow parts. 

In using the immersion method it is recommended 
that the cleaning be done by the electro-chemical 
method since gases liberated from the surface speed 
the cleaning action. Some difficulties are encountered 
in the use of this method. Smut and hydrogen brittle- 
ness sometimes occurs which cannot be removed by 
current reversal. 

The pH for alkaline cleaners ranges from 8.0 to 
10.5 for mild alkalies; 10.5 to 12.5 for the light 
range; and 12.0 to 13.5 for heavy duty cleaners. 
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Should the alkaline method of cleaning be most de- 
sirable from other phases, it is recommended that the 
actual type of alkaline cleaner chosen be left up to 
the judgment of responsible manufacturers of the 
cleaners. Parts to be cleaned should be submitted 
to several reliable companies and data secured on the 
type of cleaner they recommend. From this informa- 
tion a satisfactory decision can be reached. 

A permanent emulsion of oils and greases in an 
alkaline bath is undesirable since it reduces life of the 
solution. However, operation of the cleaner should 
be such as to produce a spontaneous emulsification of 
the grease so that it will not be re-deposited on the 
surface when the parts are removed from the bath. 
This ability to emulsify is tied closely to the pH of 
the solution. 

The cleaner must also be able to suspend dirt and 
solid particles in solution and not have the metal 
dust and dirt re-deposited on the clean metal at it is 
being removed from the solution. 

Generally alkali cleaners are operated at tempera- 
tures of about 210 to 212 F. This temperature helps 
keep the solution in motion thus increasing cleaning 
power of the bath. 

When electro-cleaning is employed the temperature 
is lowered to 150 to 180 F since action of the liberated 
gases increases the cleaning properties. 

Most alkali cleaning tanks are steel and are hooded 
to remove caustic fumes. These fumes are not par- 
ticularly harmful but are annoying if allowed to con- 
centrate 

Vapor Degreasing—The use of vapor degreasing, 
of immersion, in chlorinated hydrocarbon solvents is 
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Alkaline cleaning is generally done before plating to 


give the part a chemically clean surface. 





relatively new in this country. United States manu- 
facturers started productions of machines for this 
method about 1925. Chief obstacle to a more wide- 
spread use of vapor degreasing is its relative danger- 
ousness when not properly provided for. 

Properly installed and operated vapor degreasing 
equipment is safe, it is the hand-operated tanks that 
lead to health and safety hazards. 

Trichlorethylene has been the most widely used 
vapor degreasing material. However, it is being sup- 
planted in many plants with carbon tetrachloride, 
used as a liquid solvent only, and perchlorethylene, 
used as a vapor. Perchlorethylene is less toxic than 
trichlorethylene and does not have a sickening odor. 

Vapor degreasing will generally produce a physi- 
cally clean surface if flushed with the solvent before 
removing from the machine. However, in most cases 
this surface is not chemically clean. Vapor degreasing 
generally will not remove lard oil, white lead, or 
rouge compounds without leaving a heavy smut on 
the surface. 

Vapor degreasing is not recommended as a pre- 
cleaner before electro-cleaning with an alkali. Car- 
boneous smut left on the surface from degreasing 
becomes dried on due to the high temperature of the 
part. The alkali cleaner then has a harder job to re- 
move this smut than if the smut were mixed with a 
small amount of oil. 

Steel or iron after being cleaned by this method 
will rust rapidly on removal from the cleaner unless 
promptly treated for this condition. 

A general recommendation for cleaning by use of 
the degreaser method is to follow this cleaning by an 
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of parts to take a proper paint or plating finish. If the 
rinse tank has alkaline material in it, the paint sur- 
faces may look clean and uniform but the alkali will 
soon ruin the painted surface. Other harmful mate- 
rials often present in untreated waters are soluble 
iron salts, soaps and wetting agents. 

A suggested method of rinsing prior to painting 
is to use a solution containing 0.01 to 0.1% phos- 


alkaline bath. This will protect the surface of the 
metals and produce cleaner surfaces. Parts after the 
alkaline bath will, of course, be rinsed in a protective 
solution unless the operation of painting or electro- 
plating is to be performed immediately. 


Rinsing 


Too often improper rinsing has caused the failure 
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temperatures 150 to 180 


strides in last few years. 


Material Blast | . Alkali Electrolytic Solvent Vapor 
Being | Cleaning | Tumbling | Cleaning | Cleaning Cleaners Degreasing Others 
Processed | 
Alumi- Use a light | Po pular | Standard alkali | Aluminum when being| Petroleum, hydro-car-| Chlorinated sol- | Alcohol is some- 
blast with | method for |not recom- | cleaned electrolytically | bon and coal tar sol-| vents can be em- | times employed. 
num fine particles, | die castings. | mended. Spe- | should be the cathode| vents can be used to| ployed as long as.| Another method 
Alloys Speed 15 to cially prepared | in the cleaning bath to| clean aluminum and its| no fine aluminum | foraluminumclean- 
35 r.p.m. | alkali contain- prevent rapid corrosion. | alloys. Satisfactory for | dust enters the so- | ing is the use of 
with steel|ing silicates | Keep solution below a| a physically clean sur-| lution and causes | oven cleaning using 
balls and aj|can be used. | pH 10. face in most cases. a breakdown of the | a petroleum hydro- 
special soap | Cast aluminum solvent into hydro- | carbon with an in- 
for a bur-| is more readi- chloric acid. itial boiling poiat 
nishing com- | ly attacked by of 160 F and end 
pound, | alkali than point of 380 F. 
rolled. Parts passed _ thru 
oven at a 450 F 
| temperature for 5 
min. to burn off 
the grease. 
Magne- Generally | Not affected by | Can be used with good | Used to remove heavy| All alloys can be 
. Used on cast- | not used. | alkali bath. | results. Parts being} dirt prior to alkali| cleaned by this 
sium ings to re- | Most magne- | Surface can be | cleaned are made the | cleaning. Generally not| method but gener- 
Alloys move surface | sium parts | readily cleaned | cathode in the circuit. | satisfactory for produc-| ally must be fol- 
dirt and dust. | are hand-| for painting | The alkali used is| ing a surface on mag-| lowed by further 
Blast lightly | burnished or | or plating. often the same as used | nesium alloys that can | alkali cleaning. | 
to prevent | buffed. for aluminum. be subsequently pro- | 
size change tected by paint or 
on the part. chromate dip. 
Steel— Very effective | Satisfactory | Still tank al- Alkali concentrations | Use of solvent cleaners | Will remove oil | Flame cleaning can 
Carb method of re- | method of | kali cleaning | are often 8 to 12 oz.| in cleaning steel sur-| and grease from | be employed on 
arbon moving scale | smoothing | very effective | per gal. of water and| faces has made rapid| steel. Smut often- | large surfaces such 


times clings to the 


as structural parts 





too rapidly. 





Steel— 
Tool & 
Die 


Can be used 
but not 
generally 
since most 
parts require 
precision ac- 


is 











decarburiza- | steel parts. | grease and oil. | F. Danger from hydro- | Some types will produce | surface. Steel | where the surface 
| tion. Limited by | Alkali does not | gen embrittlement if| physically clean sur-| cleaned by this | is to be painted 
| size, shape, | attackthesteel. | parts are highly stressed | faces ready for paint-| method will rust | immediately. 
| | fragility of | Solution must | and high in carbon con- | ing after a water rinse. | rapidly upon re- 
| the pieces to | be kept at 210 | tent if cleaned cath-| Generally the steel| moval from vapors 
be cleaned. F to be effi- | odically. Cleaning an- | must be further proc-| unless quickly 
cient. odically no danger of | essed by alkali treat-| processed. 
embrittlement from the | ment. 
oxygen. 
Steel— | For surface | Can be read- | The same gen- | Surfaces can be chem- | Heavy dirt, oil, polish- | Will remove soluble 
Alloy cleaning. ily deburred | eral comments | ically cleaned. See car-| ing compounds can| oils and greases 
Generally |and bur-j|as given for] bon steel for details. | often be easily removed. | from surface. Parts 
metal parti- | nished. carbon steel For chemically clean| will readily rust if 
cles or grits apply to alloys. surfaces the parts must| not further proc- 
are used be alkali cleaned. essed immediately. 
since sand 
tends to 
break down 








Parts can be | 


processed to 


remove sharp | 


corners and 


burnished | 


surfaces. Not 











| 
| 





utting 


agent. 


| 
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| Can be used to 
| remove heavy 
oils or rust 
} preventives 
prior to ma- 
chining. Should 
be followed 
with some pas- 
sive dip to pre- 
vent rusting. 


Should be followed 
with a rust preventive 
or plating. Generally 
these steels follow the 
pattern of previously 
mentioned steels. 


Generally used since a 
light film of a protec- 
tive coating is left on 
the surface of the part 
when dry. This prevents 
rusting of the tool. 


May be employed 


if caution is fol- 
lowed in prevent- 
ing rust to take 


place on the tools 
after the grease re- 
moval. Tools clean- 
ed by this method 
are generally alkali 








To remove oil 
and smut prior 
to further 
| processing. 


uracy. | usually used. | 
| 
| 
| 
Steel— Not general- | Surfaces may 
. ly used. Can | be burnished 
Stainless | be employed | if a special 
| if a pure|mixture of 
| silica sand is |soap and } 


| used for the | balls is used. 


| 
} 





For the removal of un- 
wanted oil and dirt 
prior to further polish- 
ing. 





cleaned and then 
plated. 
A very satisfactory| Oil and soluble 
method of removing] dirt can be remov- 
forming oils and com-| ed from stainless 
pounds. steel surfaces by 
this method. Gen- 


erally the parts will 
also be dipped in- 
to the hot solvent 
to wash away the 
surface smut. 
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phoric or chromic acid. This solution must be dried 
rapidly on the surface of the parts and the pH of the 
solution carefully controlled. The pH should be be- 
tween 3.0 and 5.0 and the solution should be hot. 
Phosphoric or chromic acid neutralizes harmful con- 
taminants. It produces a desirable surface for a paint 


base and leaves the surface “passive.” 


Choosing a cleaning method is not a simple matter. 
However, the majority of the companies manufactur- 


ing cleaners today have on their staffs experts who are 
ready and willing to give advice as to the cleaning 
methods and equipment. Weigh all the evidence re- 
garding the various methods carefully because clean- 
ing equipment is not cheap and once installed, it is 
something not to be quickly discarded. Check the 


safety of each method and study operating conditions 


Cleaning Methods for Various Materials 


that will exist as well as to give consideration to the 
actual cleaning method itself. 


















































i : ; 
— Blast Tumbling | Alkali Electrolytic Solvent Vapor Others 
Cleaning 3 Cleaning Cleaning Cleaners Degreasing | 
Processed 
Cast | Verysatisfac- | Used for | Suitable meth- | Since iron is not too | This method may be] Care must be tak- 
lron tory method leaning 1 of removing | unlike steel it is pos- | employed to remove en to prevent rust- 
of cleaning astings. Is | excessive oils | sible to clean cast] surface contamination | ing after treatment | 
| castings to | very satisfac- | and dirt from | irons by this method | prior to painting. with chlorinated 
remove sand | tory where | cast iron parts. | prior to finishing oper- | solvents. 
jand clean | parts are | ations. } 
| the surface |small and 
| for subse- | can be easi- 
| quent proc- | ly handled. 
| essing. 
C Since copper | This method | Copper not at- When using either alka- | Excellent method of | Chlorinated sol- 
opper relatively | used only | tacked by al- | li still tanks or electro- } removing oil and dirt | vents are ideal for 
soft care | under special | kalies. This | cleaning care must be from copper articles. cleaning copper. 
must be taken | conditions. method readi- | used in keeping copper Generally the prac 
| when blasting | ly can be em- | parts well below the sur- tice is to use both 
the surface. ployed. face. Copper will read- vapor and hot sol- 
ily tarnish when ex- vent dip to remove 
| posed to the air with a all surface contam- 
| coating of hot alkali. ination. 
Rinse and cool imme- 
diately upon removal 
| from tank. | 
— | 
Brass May be light- | Brass cast- | Attacked mild- The parts are general- | A safe method of clean- Can be employed 
ly blasted | ings can be | ly by alkali up | ly cathodically treated. | ing brass surfaces. to give goo re- 
since mate-|so cleaned | to pH 12. Rap- | Recently excellent re- sults. 
rial is a rela- | and polished. | idly above pH | sults have been ob- 
tively soft | Pumice fre- | 12.5. tained by anodically 
metal. quently used cleaning brass. Lower 
| for the com- current densities are 
pound. generally employed. 
| The type of alkali used 
| is important. The new 
| | silicate inhibited types 
| are satisfactory. 
Bronze Castings can Method may | Bronze, like | See brass See brass See brass 
be easily be used to | brass, is at- 
cleaned. lp olish|itacked by 
bronzes. strong alkali. 
| High zine or 
| lead bronzes 
} are even more 
| readily at- 
| | tacked. 
| . 
Tin-base | Not generally | Rarely em- Not suitable | If alkali with a silicate | On these metals this is ag method is 
used. | ployed. since alkali| inhibitor is employed | one of the simplest and | #/8° Suitable for 
& | dissolves mate- | this method can be| safest methods. The| cleaning. 
Babbitt rial when pH | used. Care must be | surface is not attacked 
| is more than | used as bath may be-| and the oils can be 
ll come loaded with tin | removed easily. 
} and re-deposit it on 
| parts. 
Lead- | Not generally Under spe- | Readily at- | Not frequently used in| As with other active| Chlorinated sol- 
b recommend: | cial condi- | tacked by al-| cleaning lead and lead | metals this cleaning | vents can be satis- 
fase ed since met- | tions and | kali. base metals since alkali | method is the safest.| factorily employed 
Mate- al is soft. with special tends to dissolve lead in surface cleaning 
rials compounds. into solution thus pit- of lead parts. 
ting the surface and 
| ausing corrosion. 
Zinc | Castings can | Parts may be | The use of sil- | Parts may be cleaned | Petroleum hydro-carbon | This process can | Naphtha and ace- 
Alloys | be treated by | burnished | icate type al- | cathodically using spe- and coal tar solvents| be safely used for | tone are sometimes 
| blasting if | and cleaned | kali may be | cial alkali compounds. | can be safely employed | all zinc and zinc | used for cleaning 
caution is |by special | employed. Care in surface cleaning. alloy products. parts of this metal. 
used. | compounds. | must be taken 
| | in keeping the 
| bath at the 
| proper pH usu- 
| ally under 12. | 
Nickel See brass | See brass | See brass See brass | See brass | See brass 
: | 
Silver 
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There is much more to reading radiographs than merely examining films. Ac. 


curate inspection depends upon the viewer’s knowledge of variable factors, 





Accurate Interpretation of Radiographs 





HENRY R. CLAUSER* 


CCURATE interpretation of radiographs determines 
the usefulness and reliability of the radiographic 
process as a tool for the examination of metals. 

Therefore, it is essential for those concerned with 
radiograph interpretation to have a knowledge of 
those factors which influence accuracy of radiograph 
interpretation. 

When a piece of metal is radiographed the result 
is a photographic negative which represents the gross 
structural details of that specimen. If the metal con- 
tains voids they will be recorded on the film as dark 
regions; inclusions of higher density than the base 
metal will be indicated by lighter areas, whereas in- 
clusions whose density is less than the base metal will 
result in darker areas; surface irregularities such as 
excess metal will appear as a light region, and de- 
pressions will register as darkened areas. 

Thus, the radiograph of a piece of metal is a 
shadow picture having black and white variations 
which correspond to the density and thickness differ- 
ences from point to point in that specimen. It is the 
purpose of radiograph interpretation to detect and 
diagnose these density differences on the radiograph 
and thereby identify discontinuities in the metal and 
determine their nature and extent. 


Sensitivity 

Perhaps the most important factor upon which the 
accurate interpretation of radiographs depends is 
radiographic sensitivity. It is defined broadly as the 
ability of the radiograph to reveal differences of 
density and thickness in the material being examined. 

It is essential that the interpreter of radiographs 
be able to distinguish between radiographs of good 
and poor sensitivity. A radiograph without proper 
sensitivity will fail to reveal defects of the magnitude 
desired, or perhaps required under the standards or 
specifications. In addition, if defects are visible, they 
will not appear as serious as in a radiograph having 
optimum sensitivity. 

Quantitatively, radiographic sensitivity is expressed 
as the ratio of the thickness of the smallest imperfec- 
tion which can be detected to the thickness of the 
* Mr. Clauser, a member of MATERIALS & METHODS 
editorial staff, is on military leave, serving as a lieutenant 
in the Armor Branch, Ordnance Research Center, Aberdeen 
(Md.) Proving Ground. 
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metal penetrated by the radiation, expressed in per- 





centage. 
Sensitivity can be calculated using the equation: 
Per cent Sensitivity = y% x 100 where:— d = the 


size in depth of the smallest detectable defect, W = 
the thickness of the specimen. For example, if the 
depth of the smallest detectable defect in a plate 1 in. 
thick is 0.02 in., then the percent sensitivity would 
be 2%; if a defect as small as 0.01 in. is distinguish- 
able, the radiograph is said to have 1% sensitivity. 
Thus a low percentage -value represents high radio- 
graphic sensitivity and vice versa. 

To determine whether or not a radiograph has an 
acceptable radiographic sensitivity, a device known as 
a penetrameter is placed on the object being radio- 
graphed for the duration of the exposure and on the 
side nearest the source of radiation. The penetrameter 
is essentially of the same composition as the metal 
being radiographed. It is designed so that its thick- 
ness or thicknesses are a certain percentage of the 
thickness of the section being examined, depending 
upon the sensitivity required. At the present time a 
penetrameter sensitivity of 2% is generally required 
in regular production radiographs. Therefore, in these 
cases the thickness of the penetrameter used would 
be 2% of the section being inspected. The diameter 
of the holes in the penetrameter generally are ex- 
pressed as a function of penetrameter thickness and 
their size is dictated by the particular penetrameter 
design. 

A radiograph having an acceptable penetrametc: 
sensitivity will record the image of the penetrameter 
as well as the holes clearly and sharply. 

Penetrameter sensitivity does not necessarily indi- 
cate the true sensitivity of the radiograph—that is, 
the size of the smallest detectable defect—but only 
sets up a certain standard of sensitivity which the 
radiograph must at least equal. 

Before discussing in more detail the characteristics 
of sensitivity, it is necessary to have an understanding 
of radiographic density. Density of a radiograph re- 
fers to the degree to which it has been darkened or 
blackened by the X or gamma radiation. Thus, the 
greater the amount of radiographic energy absorbed 
by the film emulsion, the darker is the finished radio- 
graph. 

The density of a radiograph is measured by the 
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amount of light it transmits when it is held against 
an illuminator; this fraction of the incident light 
transmitted by the radiograph is called the transmis- 
sion, T. The reciprocal of the transmission is termed 


the opacity, O, or O = %. Density, D, is defined as 
the common logarithm of the opacity or 
= Log 10° 
since O = ; 
D = Log 10 


Thus, a density of 1.0 means that only one-tenth 
(0.1) of the incident light passes through the radio- 
graph. From the equation it can be seen that as the 
amount of light transmitted by the film increases, the 
density decreases. That is, the lighter the radiograph 
the lower the density; the darker the radiograph the 
higher the density. In present day practice the den- 
sities of radiographs may range from as low as 0.75 
up to 3.5 density units. 
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This is a typical setup for determining true sensi- 
tivity and penetrameter sensitivity of a radiograph. 


An exact means of measuring the density of radio- 
graphs is by the use of an instrument known as a 
“densitometer.” Although it is impractical to measure 
the density of every radiograph, those interpreting 
radiographs should have an approximate idea of the 
appearance of the various densities. If possible, it is 
helpful to have sample radiographs of various densi- 
ties available. Generally, it is desirable from the 
standpoint of most accurate interpretation to obtain 
radiographs with densities of from 1.5 to 3.0. High 
intensity illuminators are available for reading radio- 
graphs with densities of 3.0, and now radiograph 
viewing equipment is beginning to be placed on the 
market which is capable of reading through densities 
above 3.0. 


Contrast and Definition 


Sensitivity of a radiograph is dependent upon two 
elements or characteristics. The first of these is radio- 
graphic contrast which is the difference in density on 
the radiograph between a discontinuity (defect) and 
the area surrounding it. Thus, it can be seen that 
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when this density difference is great the discontinu- 
ities are more easily detected. Therefore, the accurate 
interpretation of radiographs depends to a great ex- 
tent upon the degree of contrast in the radiograph 
visible to the normal eye. Contrast is said to be high 
when the difference in density between defect and ad- 
jacent area is high, and low when the difference is 
small. 

The contrast is measured roughly by use of the 
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Any one of several types of penetrameters can be 
used. Here are four that are frequently used. 


penetrameter. By this means the inspector may judge 
the contrast of the radiograph by observing the over- 
all difference in density between the penetrameter 
image and its surroundings. As mentioned previously 
the penetrafeters are generally designed so that their 
thickness is 2% of the metal thickness being in- 
spected. Therefore, if the penetrameter is visible the 
contrast is acceptable and should make possible the 
detection of defects as small as 2°% of the thickness 
of the material. 

The contrast of a radiograph is dependent upon a 
large number of factors. Two which probably con- 
cern the interpreter most are radiographic density and 
the quality of radiation. For most radiographic films, 
contrast increases with increasing densities higher 
than 1.5. However, densities above 3.0 sometimes are 
not practical for routine radiographic work because 
of the limitations of the radiograph viewing equip- 
ment. It would seem then that generally the radio- 
graphic density should be in the range from 1.5 to 3.0. 

The quality of the radiation, which is determined 
By its wave length, has an important effect on the 
radiographic contrast. The contrast decreases as the 
wave length of the radiation decreases. For example, 
high voltage X-rays (whose wave length is relatively 
short) produce less “contrasty” radiographs than low 
voltage X-rays (whose wave length is long). Thus, 
radiographs produced with radium as the source will 
have appreciably less contrast than those obtained 
with low and medium voltage X-rays, while radio- 
graphs from radiation in the lower voltage ranges 
such as 200 and 250 KVP will be considerably more 
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Contrast between good and poor sensitivity. (A) Shows 

clarity of the penetrameter image as well as the radio 

graph in general. (B) Outlines and structural details 
are not visible. 


“contrasty” than those obtained with one million volt 
X-rays. 

It is important for the interpreter of radiographs 
to consider this factor of radiation quality when in- 
terpreting radiographs since defects will appear less 
severe in depth on gamma ray and million volt radio- 
graphs than they would on radiographs from low and 
medium voltage X-rays. 

The range of thickness of metal over which a radio- 
graph can be taken resulting in densities which are 
satisfactory for diagnosis is known as Jatitude. Lati- 
tude is directly related to radiographic contrast. A 
film of low contrast will record a wide range of differ- 
ent thickness changes and is said to have a high lati- 
tude; a radiograph possessing high contrast will have 
a low degree of latitude because thickness changes 
will result in large changes in film blackening. Thus, 
the thicker sections will appear very light and the 
thinner sections will appear extremely black so that 
fine defects may be entirely lost in the highest and 
lowest density levels and not be detected upon inter- 
pretation. 

Since in a radiograph of low latitude visibility of 
structural detail is lowered in the highest and lowest 
density regions, each radiograph should be confined 
to as small a thickness change in the specimen as pos- 
sible. If conditions are such as to require a radio- 
graph covering widely different thicknesses a film 
possessing high latitude characteristics should be em; 
ployed. 

In order to distinguish the differences in radio- 
graphic density between contiguous areas it is neces- 
sary that there be a sharp transition between the dif- 
ferent densities. If the density of one area gradually 
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diffuses into that of another without a noticeable 
boundary, then the contrast is difficult to detect. On 
the other hand, if the demarkation is sharp the 
density differences are easily recognized. In such 
cases the images on a radiograph are sharply defined 
and the radiograph is said to have a high definition 
of detail. This is the second element or characteristic 
of sensitivity. 

Similar to contrast, the quality of the definition is 
checked by means of the penetrameter. For satis- 
factory definition the outline of the penetrameter and 
the edges of the holes should stand out sharply. In 
addition to this check, definition can be judged by 
observing sharpness at the edges of lead identification 
numbers. 

The definition of detail on a radiograph is primarily 
dependent upon the geometrical factors of size of 
focal spot, distance from target to defect and from 
defect to film. It is further dependent upon the 
graininess of the film and screens used as well as close 
contact between screens and film. The finer the film 
grain the sharper the definition; lead screens render 
radiographs of better definition than those with cal- 
cium tungstate screens. 


Film Blemishes 


Another important factor affecting accurate radio- 
graph interpretation is film blemishes. These are 
markings in the radiograph other than those resulting 
from X or gamma radiation and it is important to be 
able to distinguish between them and actual defects. 
The different film blemishes which might occur in a 
radiograph are too numerous to mention, so only the 
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most common and troublesome will be discussed here. 

W ater marks—W ater marks result from dirty water 
drying on the film. They appear on the radiograph as 
irregular spots with dark outlines. 

Screen marks—Radiographs taken with calcium- 
tungstate intensifying screens are particularly sus- 
ceptible to blemishes of this type. They are caused 
by dirt or scratches on the screen and appear as white 
specks and lines on the radiograph. Impure lead-alloy 
screens cause the same sort of blemishes. 

Reticulation—This is a netlike appearance on the 
radiograph and is caused by sudden large changes in 
the processing temperature. 

Scratches—Scratches on a radiograph will appear 
as dark or white thin lines depending upon when the 
scratches were made. The dark scratches can be mis- 
takenly interpreted as crack defects. Scratches on the 
film before processing make dark impressions on the 
radiograph; those after processing appear white. The 
scratches generally can be detected by holding the 
radiograph in front of the illuminator so that it re- 
flects light. 

Static marks—Static electric discharges caused by 
the friction of the film with some other object will 
cause black markings on the radiograph which will 
appear in varying shapes from a straight line and 
dot-dash forms to an elaborate bird-track effect. Some 
of these can be readily identified while other forms 
are more difficult to distinguish from defects in the 
specimen. 

Crimps—Crimps take the form of a half-moon on 
the radiograph and may appear as a light or dark 
area against the background. Crimps are caused by 
bending the film sharply with the fingers before it is 
processed. 

Finger marks—These are merely finger prints re- 
sulting from film handling. Although they impair 
the quality of the radiograph they can be detected 
readily. 

Light leaks—Light leaks are caused by the film be- 
ing exposed to white light and result in black streaks 
or blotches on the radiograph. Although light leaks 
usually are not confused with defects the darkened 
areas may cause the images of defects present in the 
specimen to be obliterated. 

Clip marks—Black streaks are sometimes visible 
at the points where the film was attached to the upper 
clips of the hanger. Similar to light leaks, the chief 
objection to clip marks is the possibility of their hid- 
ing defects in the object being inspected. 

Fixing stains—These are brown spots taking vari- 
ous shapes on the radiograph caused by incomplete 
fixation of the film. They are easily distinguished 
from defects because of their brown appearance. 

The occurrence of film blemishes may easily cause 
misinterpretation of the radiographs on which they 
appear if careful attention is not paid to them. Be- 
cause of this possibility, radiographs which have any 
questionable markings should be retaken. The origi- 
nal radiograph can then be compared with the retake. 
If the questionable marking is not present on the 
retake radiograph, it is definitely established that the 
mark on the original was a film blemish. 





NOVEMBER, 1945 































































Viewing Radiographs 

The conditions under which the radiographs are 
viewed are of great importance for accurate interpre- 
tation; even though the radiograph possesses optimum 
quality it may lose its diagnostic value if examined 
under unsatisfactory viewing conditions. There are 
several important considerations for viewing radio- 
graphs. These are: general illumination in the radio- 
graph reading room; degree of illumination available 
in the viewing equipment; and quality and color of 
the illumination. 

In order to eliminate glare on the radiographs when 
they are being interpreted, the viewing room should 
be darkened as much as is practical. In general the 
illumination should not exceed between 0.7 to 2 
lumens per square foot in the region of the viewing 
illumination when its light is turned off. 

Required brightness of the illuminator at its sur- 
face depends upon the densities of the radiographs 
for which the equipment will be used. At the present 
time low intensity illuminators are available which 
are satisfactory for interpreting radiographs with 
densities up to around 1.5 density units, while the 


In this comparison of radiographs of high and low 

latitude (A) has the higher latitude because the same 

thickness changes result in smaller changes in density 
than in (B). 



























high intensity illuminators now in general use are 
satisfactory up to densities of 3.0. Besides these, il- 
luminators are being used which make possible ac- 
curate interpretation of radiographs with densities as 
high as 4.5 density units. 

The color of the light in the illuminator for view- 
ing radiographs should be bluish-white or near day- 
light. This color of illumination is not only essential 
for optimum interpretation but also for minimizing 
eye-strain. Generally, a group of two to ten fluores- 
cent tubular lamps, 15 watts each, or a 250 to 500 
watt blue or argon lamp provide the illumination. To 
obtain the proper color of light, very often a blue- 
tinted flash opal glass plate is employed. For satis- 
factory interpretation it is also important to have the 
illumination evenly diffused over the entire viewing 
surface. 

For viewing radiographs of varying densities it is 
desirable to have available an illuminator with a high- 
voltage lamp or a photo-flood lamp connected with a 
variable transformer by which the intensity of the 
illumination can be varied. To view the darkest por- 
tions of the radiograph it is helpful to use a dia- 





phragm cut out of heavy black paper or cardboard 
which serves to limit the intense light to any one 
particular area. 


Summary 


Here summarized briefly are the conditions or 
factors required for accurate radiograph interpreta- 
tion. First, it is necessary to have radiographs of satis- 
factory quality. They must possess acceptable sensi- 
tivity, which is a result of good contrast and definition 
in the radiograph, and they must be free of film 
blemishes which might obscure defects or cause mis- 
interpretation. In addition, good viewing facilities 
are required in order to clearly make visible to the 
radiograph interpreter discontinuities in the metal 
which have been recorded on the radiograph. 
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Film blemishes often appear in radiographs. Here are a few of the more common 
types. It is important that they be known so they are not mistaken for actual defects. 
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Design of bridge deck balk took into consid- 


General vieu 


Speeds Fabrication 





speeding up the attack of our military forces is 

the newly designed floating type bridge devel- 
oped by the Army Corps of Engineers, which permits 
the transport of large vehicles including heavy tanks 
over rivers and streams. The floating structure which 
is designated the M-4 Floating Bridge and is said to 
have a capacity of 50 tons, is transported in fast motor 
trucks and can be assembled ready for use in less 
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Carbon Arc Welding of Aluminum 


by W. J. CONLEY, Consulting Engineer, The Lincoln Electric Company, Cleveland, Obio 














of automatic “Electronic Tornado” welding of aluminum deck balk. Hose at right 
foreground applies pressure to groove back up bar under seam. (Courtesy: Allison Steel Mfg. Co.) 


time than any other rigid ponton type bridge ever 
designed. 

Construction of the bridge, whose main assembly 
consists of aluminum hollow deck balk, was speeded 
by the “Electronic Tornado,” a process of automatic 
carbon arc welding which is becoming more and more 
prevalent in the welding of aluminum and in other 
fields of metal fabrication. 

The deck balk which replace the balk (stringers ) 








This end view of bridge balk section shows its welded 
construction. 


and chess (flooring) formerly used for conventional 
type wooden deck bridges are sufficiently buoyant to 
support submerged pontons. The deck balk can be 
used, without pontons, for footbridges and jeep 
bridges. 

The fabricating procedure described in this article 
was developed by the Allison Steel Manufacturing 
Company, Phoenix, Ariz., and is typical of the general 
methods of automatic carbon arc welding used by the 
following other concerns engaged in this work: Amer- 
ican Air Filter Co., Louisville, Ky.; Clinton Bridge 
Works, Clinton, Iowa; Copco Steel & Engineering 
Co., Detroit, Mich.; Harold H. Cotton, Inc., Lowell, 
Mass.; J. M. Dalglish & Co., St. Paul, Minn.; and In- 
ternational Steel Co., Evansville, Ind. 

The hollow deck balk is an interesting study in 
efficient design for fabrication and use. The principal 
members consist of 10-in. extruded 14S-T aluminum 
alloy channels, which form two box sections 15 ft. in 
length and having 3/16-in. vertical webs, and 3/8-in. 
tops and bottoms. End plates are of 61S-T aluminum, 
3/16-in. thick. 

The first step is the butting together of the flanges 
of the two channels and fusing them into an integral 
box section by applying the automatic carbon arc 
process along the seam on both sides. The channels 
are mounted on a separate fixture which holds them 
firmly together without the need of tacking. 


Uniform Pressure 


A grooved back-up strip is used on the underside 
of the seam and an ingenious pressure arrangement 
in the form of a mandrel and fire hose applies uni- 
form pressure along the entire length of the back-up 
strip. 

When the work is mounted, the fixture is moved 
along a conveyor and locked in position under the 
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Both inside and outside welds of channel members 
forming balk can be seen in this interior view. 


arc of the “Electronic Tornado” unit. The welding 
head moves on a travel beam, welding parts at a rate 
of about 34-in. per min., while the work remains 
stationary. Approximately 2 lb. of flux are used per 
pound of filler wire, with about 10 ft. of weld bead 
deposited per pound of flux and 20 ft. of wire. 

After one side is welded, the fixture is moved out 
and replaced with another fixture similarly set up. 
While the initial seam of the second workpiece is 
being welded, helpers remove the first partially welded 
assembly from its fixture, turn it over, replace it in 
the fixture and have it ready for the welding of the 
second seam. 

No preheating is required in this automatic weld- 
ing operation, 100% penetration of the joint being 
made through to the back-up bar. The groove permits 
formation of an inside bead and sufficient filler wire 
is added while welding to obtain a built-up weld on 
the outside that is about 1/16-in. high and 1/2-in. 
wide with dense beads. 

The former difficulty of poor fit-up sometimes en- 
countered has now been almost entirely eliminated. 
Now, only about 5% of the edges require trimming 
for uniform fit-up before welding. 

After completing the automatic carbon arc welding, 
the balk are carried on a conveyor to the manual 
welding department where end pieces are inserted. 
Ends are fused on at a 7-deg. angle and seal the box 
section at each end. These pieces are hand welded 
with 5/32-in. aluminum shielded arc rod specially 
designed for welding aluminum in any form. 

In hand welding, leaks were formerly encountered 
occasionally at the corners of the end pieces but a 
procedure was worked out whereby the corners were 
first tacked solidly, using considerable heat, and then 
the finish welds made down to the corners. 

All balk sections must withstand an internal air- 
pressure test and the efficiency of the welding pro- 
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cedures described above are evidenced by the fact that, Average production per machine is about 30 com- 
currently, rejects amount to only about 5%, all of pleted deck balk per 9-hr. shift with the trend being 
which are corrected. on the upgrade as the operators become more efficient. 


ee 


Manual welding of end plate. The jog holds sides in position to prevent buckling and the 
temporary plug keeps weld spatter from fouling threads. (Courtesy: American Air Filter Co.) 





Close-up of “Electronic Tornado” in operation on normal balk section. Note heavy con 
struction on welding fixture and the expandable core. (Courtesy: American Air Filter Co.) 
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Advantages of plastics and metal combined in 


_ product through careful selection and design. 


Metal-Plastic Composites 


by C. R. SIMMONS, Durez Plastics & Chemicals, Inc 


HILE THE USE of metal inserts in a molded plastic 

piece presents certain problems, the advantages 

to be gained through their use in many instances 
justify the design work necessary to overcome these 
problems. Reid Products Div., Standard Products 
Co., found it necessary to employ a metal insert to 
give sufficient compressive and torsional strength to 
the contact wedges for automotive truck door take-up 
units. 

This example shows what can be done with a 
composite of metal and plastic. There are many 
places where the properties of a metal can be much 
enhanced by its combination with a plastic material, 
and vice versa. This application typifies the thorough 
design work essential if the full potentialities of metal- 
plastic combinations are to be realized. 

Structural members surrounding a car or truck 
door move in response to the vibration transmitted 
to the chassis from the road. These take-up units 
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were designed to replace the dovetails ordinarily em- 
ployed to prevent the door from rattling in response 
to this movement. The assembly includes a take-up 
unit and one or more contact members. The take-up 
unit is usually mounted on the roof rail over the door 
and is engaged by a wedge or contact member on top 
of the door itself. 

A second plastic contact member is mounted on the 
bottom of the door and rides on the sill plate. When 
the door is closed, the fixed bottom wedge determines 
the correct vertical position, while the top contact 
member engages the take-up unit and forces the slid- 
ing wedge part in toward the center of the car, 
against a light spring pressure. 

An alternative arrangement is to mount the take-up 
unit on the bottom of the door and the contact mem- 
ber on top. In both cases, the angles of the fixed and 
sliding wedges are such that they will not slip under 
vertical movement of the door. Any slack caused by 
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body movement or wearing of the door supports is 
automatically taken up by the sliding wedges. Contact 
is thus maintained at all times between the door and 
roof rail and the door and body sill, preventing any 
up and down movement or vibration. 

Both the sliding wedges and the contact members 
are subject to high impact when the door is slammed. 
The Durez phenolic material (a medium-impact, 
cotton-flock-and-graphite-filled type) was easily able 
to withstand this impact. The sliding wedges in both 
of the take-up units are held in place by flanges and 
notches in the assembly. No such method of fastening 
was available for the contact members. These had to 


be fastened by means of screws to the roof rail or sill. 
\ It was found that the compressive and torsional 
i stresses set up when the screws were tightened were 

too great to allow the use of plastic alone. To provide 


the additional strength needed, a steel insert was 
designed and molded into the piece. 


Warpage and Shrinkage Problems 


As stated earlier, certain problems arise when an 
insert is placed in a molding. The coefficient of ther- 
mal expansion of the metal and the plastic material 
usually differs. In this case, the initial shrinkage of 
the plastic required for the application was many 
times greater than the coefficient of thermal expan- 
sion of the metal insert. The usual result is that the 
material tries to shrink below the insert dimension 
even after the insert has reached its maximum 
shrinkage. Cracking of the plastic material is likely 
to result from these differences. To compensate for 
the shrinkage differential, the Durez material was 
designed with a high modulus of elasticity and good 
“flow.” The latter term refers to the ability of the 
material to flow slightly as it cools down to room 
temperature. 

Inasmuch as this contact member is rather short 
and the insert extends the full length of the piece, 
the problem of warping which often arises in molding 
long flat pieces did not have to be considered. In the 
event that the surface on which this part is screwed 
should be slightly warped, the part will adjust itself 
i to a moderately irregular contour with little danger 

of cracking when it is mounted by means of the two 
fastening holes. 


Irregular Profile 


It is interesting to note that there are no sharp 
corners on this insert. This is one of the fundamentals 
of insert design. When a molding is subject to 
external or internal stresses, a sharp corner tends to 
concentrate these stresses at a point, and the plastic 
material around this point may give way. Another 
insert design “must” is the provision for proper 
anchorage. The rectangular fluted holes in the center 
and the other irregularities of profile in this insert 
provide the necessary anchorage. 

At this point the question may arise: Why not 
stamp or cast the whole part from metal instead of 
stamping an insert and then molding the plastic 
around it? As a matter of fact, both the sliding 
wedges and the contact members were originally 
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Door supports consist .of a take-up unit, usually 
mounted in the roof rail over the door, and a contact 
member which is a fixed wedge on top of the door. 


. 
ey 


Fixed wedges of door contact members are of plastic 
with steel inserts for added strength. 


made from either die-cast metal or graphite-impreg- 
nated bronze. There are, however, a number of very 
definite advantages gained by molding the pieces. 
The ferrous metal was susceptible to corrosion, and 
both the metals were squeaky if not greased. Also, 
as is the case with most assemblies where metal is in 
moving contact with metal, the parts tended to wear 
out before other parts of the door assembly. Further- 
more, the castings necessarily involved a considerable 
amount of machining. When these pieces are molded 
from Durez, corrosion is completely eliminated. The 
lubrication problem is automatically taken care of by 
the inclusion of graphite as a filler material which 
provides self-lubrication. Wear is considerably re- 
duced, for neither the metal nor the plastic tends to 
wear the other. Noise is also reduced, for one of the 
unusual properties of phenolic plastics is non-reverber- 
ation. No finishing operations are necessary with the 
plastic pieces other than the removal of a slight 
flash or fin. 

The fact that these parts have withstood general 
commercial use as well as grueling military service 
is eminent proof of the success of the metal-plastic 
combination. It is only reasonable to assume that 
there are many other places wherein similar com- 
posites could be used to good advantage, especially 
for door parts for passenger cars, refrigerators, show 
cases, and regular doors in buildings. 









Many defects in steel castings can be removed effectively, in any 





ferrous structure up to 0.40% carbon, by means of a gas flame. 





Small steel casting being flame-gouged with a flame-gouging torch. 





















Flame-Gouging of Steel Castings 


by A. E. BLAKE, dr. Lynn River Works, Everett Steel Foundry, General Electric Co., West Lynn, Mass. 


HE CHIPPING METHOD of removing defects from variety of chisels, actuated by pneumatic hammers, 
steel castings is usually classified into the follow- are required for this process. 
ing fundamental groups: 4. Chipping and grinding of welds following weld- 

1. Green chipping necessary as a result of imperfect ing and strain annealing. This operation is usually per- 

molds, core joints, slag-removal, and small quantities formed with chisels and grinders. 

of fused sand around brackets. The weld preparation operations mentioned in the 
2. Removal of metal-penetrated and fused sand. third group are now being performed effectively and 

Blunt chisels, actuated by pneumatic hammers, are em- efficiently at General Electric's Everett (Mass.) steel 

ployed to remove this sand. foundry, by the new flame-gouging method. Richard 

3. Removal of cracks, sand inclusions, blow holes, Conley, formerly an electric welder at General Elec- 

shrinkage, or pinhole porosity from the parent metal tric’s Everett steel foundry, and now in the Navy, 
structure of pressure-cleaned castings and the prepar- suggested this process. Considerable time has been 
ation of these areas for proper welding. The use of a spent in developing the idea and proper technique 
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since the process was first suggested. 

In addition to those mentioned, the removal of 
brackets, in difficult and inaccessible places, has also 
been accomplished successfully by this method. Flame- 
gouging, then, is simply a method of removing metal, 
together with any incorporated defects, from the 
parent metal of any ferrous structure up to 0.40% 
carbon by means of a low velocity oxy-fuel gas flame. 


Effect on Welding Costs 


It is known that the flame-gouging process has 
been used experimentally without too much success. 
The dominant reason set forth for failing to adopt 
this method was that “too much metal was removed, 
necessitating excessive welding at high cost.” As a 
result of intensive developmental work, coupled with 
actual operating experience, it has been discovered 
that in many cases less metal is removed on a given 
preparation than could possibly be removed by chip- 
ping. This holds true, almost without exception, 
where deep shrinkage cavities must be removed and 
in many instances where deep cracks are to be re- 
moved. 

To chip a deep shrinkage with a chisel, the opera- 
tor is forced to chip down toward the shrinkage at a 
fairly shallow angle; thus the area of metal removed 
is much larger at the upper surface than it would be 
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Small turbine exhaust casing casting before having 


sand inclusion removed from the wall by flame- 
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Small turbine exhaust casing casting after having sand 
inclusion removed from the wall. 
time was 2 min. 


Flame-gouging 















Large marine thrust-bearing seat casting after flame- 
machining of one of the bore swells, showing the 
other swell yet to be done. Time required was 20 
min. per swell. 


in a flame-gouged area, where the preparation can be 
made either semi-spherical or cylindrical. In the case 
of deep cracks a narrow kerf can be maintained to a 
considerable depth, and the bottom and sides of the 
casting are left perfectly smooth—an ideal condition 
for welding. 


Appearance of Defective Regions 


Manifestation of defective regions are varied, but 
all are obvious. Shrinkage reveals itself in the form 
of black areas which give the appearance of interrupt 
ing the flow of fluid slag, and sand inclusions mani- 
fest themselves as incandescent sparks which fly or 
float out. Cold cracks and fine fillet cracks appear as 
a white streak against a duller background, while hot 
tears and shrink cracks appear as ragged, irregular 
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Marine bearing bracket casting before the removal of a centerline shrinkage defect. 


Marine bearing bracket casting after the removal of a centerline shrinkage 
defect. Gouging time was 10 min. Testing and grinding time was 20 min. 


black streaks against a bright background. 

The castings containing the defective regions are 
marked from visual inspection or radiographs, and 
are then sent to the flame-gouging section. The area 


to be treated is first warmed with the preheating flame 
of the torch, until the proper oxidizing temperature is 
reached. Then the main flame-gouging operation be- 
gins, and after the characteristic manifestations disap- 
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Marine valve casting after having hot tears flame- 

gouged at a place where a 3-in. section merges into a 

¥g-in. wall. Note torch, scaler, and testing equipment. 
Testing time 7 min., gouging time 2 min. 





Marine valve casting before having hot tears flame- 
gouged at a place where a 3-in. section merges into 
a ¥g-in. wall. 
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pear, the operation is complete. In the case of a very 
deep defect which extends almost through the wall, 
the operator will again turn on the flame and con- 
tinue to apply heat to prevent too rapid cooling. This 
prevents cracking. The gouged area is immediately 
ready for welding since the metal has no hard oxide 
crust, and the casting has been preheated during the 
gouging operation. 


Fuel Gas Medium 


City gas, of approximately 550 B.t.u. per cubic foot 
heating value, is purchased at the Everett Works for 
preheating purposes. Pressure is boosted by means of 
a compressor and is controlled by standard line gas 
regulators. A gas pressure of from 25 to 35 pss.i. is 
employed, and the oxygen pressures run from 40 to 
125 p.s.i. depending on the tip used. 

The highest pressures are used when “washing 
down” riser pads or swells on either machined or non- 
machined surfaces. Considerable reduction in “extra’ 
finish has been accomplished in this way. Rather 
large riser pads and swells, located in areas difficult to 
flame-cut without damage to the casting and unecon- 
omical to chip down, have been quickly reduced to 
casting contour by flame-gouging. The average oxy- 
gen consumption for flame-gouging is from one third 
to one quarter that of the flame cutters per man, per 
day. 

The key to success in applying flame-gouging to 
steel castings is in the selection of an operator with 
proper qualifications, both mental and physical. He 
should have a good knowledge of welding as well as 
the skill required to use oxy-gas equipment. The 
qualities of manual dexterity, mental analysis, pati- 
ence, etc., required of a good welder are also required 
of a good flame-gouger. All of these qualities result 
in the production of the most satisfactory weld prepa- 
rations, requiring a minimum of weld material and 
time. In addition to this a rather young man, pos- 
sessing high physical stamina, is apparently the best 
prospect, since physical application is high and the 
job conditions are not of the best. 

Considerable practice on scrap is necessary before 
an operator can undertake some of the more simple 
preparations under careful supervision. If an inex- 
perienced operator, though he is a good welder, burn- 
er, or both, is allowed to start on actual castings, it 
leads to very disappointing results. Further experience 
is necessary to develop dexterity and judgment. Once 
trained, however, a skillful operator will produce 
gratifying results. 


Use of Magnetic Testing Equipment 


Magnetic testing equipment is used as an adjunct 
to the operations, acting as a double check on all 
preparations occurring on machined surfaces and sec- 
tions of major importance, because they are highly 
stressed or carry oil. This magnetic test reveals that, 
in the majority of cases, the defect has been com- 
pletely removed during the first operation. 

The chipped preparations have often been found to 
be incompletely excavated on test. This is due to the 
peening action inherent to the chipping process which 
in many cases covers over defects. 








Glycerine has been found useful in metal working for eee: 
ing, plating, cleaning, and polishing, waaeliie other applications. 


Glycerine In Metal Treatment 





by GEORGIA LEFFINGWELL and MILTON A. LESSER 


HE VALUE OF GLYCERINE in metal treatment is 

by no means a recent discovery. Its unusual com- 

bination of physical and chemical properties have 
long been recognized by research workers and tech- 
nologists in this field. And when the demands of war 
suddenly made metals our first industry, glycerine 
rose to corresponding importance in the eyes of the 
metal worker. 

Over two decades ago, it was learned that when 
used as quenching media for steels, glycerine-water 
solutions effectively bridged the gap between oil 
and water. This value as a quenching medium has 
more recently been reaffirmed by the work of Rich- 


Glycerine Producers 


Assn Neu York 


ards.’ As a result of his investigations on the temper- 
ing of steel, he recommended mixtures of glycerine 
and water for quenching in the region between vil 
quenching and water quenching; the higher the ratio 
of glycerine to water, the milder the quenching. 

With such media no dirt or deposits are formed 
on the metal and traces of glycerine can be washed 
off easily. To produce high elasticity and maximum 
hardness, glycerine should be the major constituent. 
Richards also reported that elasticity is enhanced by 
the addition of 0.25 to 4.0% of potassium sulphate 
or manganese sulphate or still more by the addition of 
1 to 2% of potassium chloride or 1 to 3% of man- 





Anodizing of aluminum parts is aided by glycerine, which pre- 
vents excessive etching and helps produce smooth, white surfaces. 
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ganese chloride. He notes that acrolein is not formed 
by thermal decomposition of glycerine if water is 
present. 

Glycerine likewise finds increasing use in metal 
cleaning following pickling and similar procedures. 
Thus, in his discussion on the removal of rust and 
forge scale from iron, steel and sheet metal, Plucker? 
states that a cheap solution for removing rust is 
made from: 


Sodium hydroxide .......... 750 gm. 
eee re rere 875 gm. 
Potassium permanganate 

Or potassium manganate .... 
MOONE 6 666566-c eds ceew es 


10 gm. 
12 liters 


Since the mixed dry ingredients keep well, the 
solution may be prepared just prior to use. For clean- 
ing off dirt, oil, colors, etc., a little glycerine is added 
without affecting the derusting action. After a few 
minutes in this solution, rust is loosened and can be 
wiped off. The metal underneath is not corroded and 
possesses a thin coating which protects it from rust 
for a short time. 

Where metal cleaning alone is required, Plucker 
recommends the following combination: 


NE MN ida et baad sawns 4 kg. 
Sodium hydroxide ........... 250 gm. 
og cee, ELE RTT: 125 gm. 
Potassium manganate ........ 16 gm. 
4) eee 120 liters 


Patented procedures have likewise specified the use 
of glycerine in similar-purpose combinations, such 
as pickling baths for ferrous metals. For example, <o 





neutralize adhering acid and to inhibit rusting, Shoe- 
maker* advocates that, directly after pickling, the 
metal (e.g. strip steel) be rinsed in a solution con- 
taining caustic alkali, glycerine, and sodium meta- 
phosphate or sodium hexametaphosphate. Such treat- 
ment, it is claimed, is superior to the usual oil methods. 


Effect on Throwing Power 


With already established uses in the electrochemical 
field, there are a number of indications of glycerine’s 
growing utility in this phase of metal treatment. 
Illustrative is a recent patent specifying the use of 
this fluid in the electro-purification of lead. In this 
case, lead, previously purified by the substantial elim- 
ination of copper, tin, antimony, and arsenic, is formed 
into anodes, and an electric current is passed from 
these anodes through an electrolytic bath consisting 


NOVEMBER, 1945 


essentially of an aqueous alkaline solution formed 
from lead oxide, caustic soda, and glycerine; this last 
being present in sufficient proportion to increase the 
solubility of the lead compound in the electrolytic bath. 

Glycerine has long been recognized as a valuable 
component of certain electrolytic solutions, especially 
those used in electro-plating processes. The recent 
technical and patent literatures offer increasing in- 
stances of such utility in plating solutions for 
the electrodeposition of iron®, chromium®, zinc’ ®, 
nickel®, manganese'®, molybdenum!?, and tungsten.’* 
In studies on the effect of glycerine on the throwing 
power of plating baths, Mathers and Guest’ found 
that it increased the throwing power of zinc sulfate 
baths within a wide range of current density. More- 
over, the zinc deposits seemed to be improved in 
quality. Glycerine reduced the throwing power of 
copper sulfate solutions at high current densities, 
but increased it somewhat at low current densities. 

As a result of studies on the influence of organic 
compounds on electrodeposits of nickel, Raub and 
Wittum'* were able to report that, with brighteners 
of the class to which glycerine belongs, the brightness 
of the electrodeposit decreases with increasing thick- 
ness. However, with agents of this class, impurities 
are not evident, the effect on hardness and ductility is 
small, and there is low sensitivity to large amounts of 
the added substances. 

Russian investigations'® are of interest because 
they demonstrated that pure manganese can be de- 
posited on iron, aluminum, copper, brass or bronze 
cathodes from sulfate solutions containing the follow- 
ing constituents per liter of solution: 


10 


Manganous sulfate ........ 100-200 gm. 
Ammonium sulfate ....... 75 gm. 
NUE kK daccbscaeenee-< 50 cc. 


These are used with pH of 7 to 1.7 and a current 
density of 10 to 15 amp. per sq. dm. at temperatures 
of from 15 to 20 C (59 to 68 F). Current efficiency 
is raised with increasing concentration of manganese 
and current density up to a certain point and lowered 
by increases in temperature and acidity. The solution 
must be agitated to secure a good deposit of fine crys- 
talline structure, bright luster, and good adherence, 
ductility and hardness. 

Of major significance is the growing use of glycer- 
ine as a main component of solutions used in the 
electropolishing of stainless steels and other metals. It 
was in 1940 that Uhlig*® reported the use of glycerine- 
phosphoric acid mixtures for electrolytically polishing 
18/8 stainless steel. Using a photoelectric spectro- 
photometer, he found that the following solution gave 
optimum polish: 


4d  PEYEEEEEE ET Oe 42% 
GND Sod wade vdesedecesbawes 47% 
Meee Ce Bascacek ees oases 11% 


This was used at temperatures of 100 C (212 F) or 
higher with an anodic current density of at least 0.1 
amp. per sq. in. 

Subsequent reports'*''® have confirmed the value 
of these glycerine-phosphoric acid solutions. In com- 
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Intricately shaped stainless steel products can be 
effectively polished by electrolytic methods. One 


solution uses 47% glycerine. 


parative studies, Wernick'® observed that such elec- 
trolytes consistently produced a superior degree of 
polish as compared with those based on sulfuric acid. 


Polishing Metals Electrolytically 

Because practically all types of stainless steels are 
tough and do not lend themselves readily to mechan- 
ical polishing operations, the introduction of electroly- 
tic methods was a marked advance in the treatment of 
metals. Many articles are so shaped that the usual 
mechanical polishing procedures are very difficult and 
sometimes impossible to apply satisfactorily. Electro- 
polishing, with its ability to get into corners, crevices, 
and recesses of intricate shapes, is often the perfect 
answer to such problems. Indeed, it is noted by Wer- 
nick,!® the more curved the surface the more readily 
it is adapted to electropolishing methods. 

Such procedures are not limited to stainless steels 
but are applicable to other types of metals and alloys 
as well. It was early observed that nickel, copper, 
chromium steel, and mild steel can also be polished 
in this way.'*' 17" 18 Subsequently other methods uti- 
lizing glycerine as an important agent were developed. 

In the electropolishing of German silver, or iron, 
or their alloys, a process is used which involves pass- 
ing an electric current from the metal or alloy to be 
polished, as the anode, through a solution containing 
about 33 to 50% of sulfuric acid, about 33 to 40% 
of glycerine and water. In another instance, glycerine 
can be used in a substantially non-aqueous solution 
employed for the anodic polishing of magnesium and 
magnesium-base alloys. 
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Aluminum metal also may benefit from such treat- 
ment. According to Mathers and Ricks,’® aluminum 
may be successfully polished by anodic methods in a 
bath containing 12 cc. of concentrated sulfuric acid 
and 24 cc. of glycerine electrolyzed at 0.25 amp. for 
20 min. 

Glycerine has an established place in standard 
methods for anodizing aluminum, including the now 
quite standard Alumlite, Tennants and Anotint proc- 
ess. Used as an inhibitor in the several electrolytic 
solutions, it serves to prevent excessive etching of the 
metal and helps to produce smooth white surfaces that 
are readily amenable to suitable coloring procedures. 
It is a recognized component of the more popular sul- 
furic acid solutions and is used also in preparations 
based on chromic acid and oxalic acid or mixtures of 
such acids. 

Another important use for glycerine in metal treat- 
ments is in soldering fluids and soldering pastes. The 
addition of glycerine to solutions for soldering stain- 
less steel, for example, is recommended*® to give the 
flux sufficient surface tension to wet the surface thor- 
oughly, thereby assisting in completing, the solder 
joint in the regular way. Soldering pastes, which 
facilitate soldering by combining the solder and flux 
in one preparation, usually consist of powdered tin 
or solder mixed with zinc chloride and ammonium 
chloride, glycerine, and water. According to Wat- 
kins,** such glycerine-containing soldering pastes have 
been very satisfactory in practical usage. Analyses 
given by this authority show that in some instances 
the glycerine content may exceed 60% of the total. 
Other types of soldering fluxes may utilize glycerine 
aS a Massing or pasting agent. 

Glycerine is finding increasing use, as such, in cor- 
rosion-inhibiting and antirust coating composi- 
tions.**" = More important, however, is the extensive 
use of glycerine in the production of the alkyd type 
synthetic resins. This is a story in itself, but for the 
present it may suffice to say that the introduction of 
these glycerine-utilizing resins by the paint industry 
has revolutionized the field of protective finishes for 
metals.** In addition, alkyds have other valued uses 
in metal processing and treatment. 
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Having successfully been used in foundries, nitrogen fluxing is 





being used now in producing casting ingots, and melting scrap. 
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Nitrogen fluxing used in melting aluminum in a 350-lb. pot furnace. 









Fluxing Molten Aluminum 
| With Dry Nitrogen 


by P M. HULME Metallurgical Engineer, Air Reduction Sales Co.. New York 


ITROGEN GAS is now being used as a fluxing chlorine gas with the added advantages of lower 
agent for molten aluminum with complete suc- cost and the non-toxic characteristic of nitrogen. It 
cess in several foundries producing high grade _is now being used in increasing quantities as a flux 
aluminum castings. Results obtained by this method in reverberatory furnaces. 
are equal to or better than those achieved with While the non-toxic characteristic of nitrogen is 
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perhaps its chief attraction, the high quality of cast- 
ing metal produced by fluxing with this gas is 
obviously a point of equal importance. In those 
foundries which have adopted nitrogen and have 
established fluxing procedures which produce high 
quality cast metal, the degree of success achieved 
differs markedly from the unsatisfactory results ob- 
tained by earlier experimenters. This variance prob- 
ably is due to a difference in technique. Hanson and 
Slater', for instance, reported that dry nitrogen pro- 
duced “a distinct improvement in soundness” but 
did not promote complete soundness and was some- 
what less effective than chlorine. In their experi- 
ments, however, the investigators made the error 
of bubbling the nitrogen through the melt at a 
brisk rate, thus reducing its effectiveness. The chlo- 
rine was handled with more respect and caution, 
being bubbled through the melt at the proper mod- 
erate rate, thus producing better castings. Had the 
nitrogen been so handled, the results would likely 
have been more favorable. 

This same error has been made by more than 
one foundryman during trial runs with nitrogen. 
Without the safety restrictions commonly applied 
to chlorine, the assumption is there is no need to 
flux slowly and that the operation can be speeded 
by increasing the gas flow. The general idea being 
that if a little gas does some good, more will do a 
lot of good. One operator who customarily used a 
flow rate of 5 cu. ft. per hr. with chlorine enthu- 
siastically blew nitrogen into a melt at 40 cu. ft. 
per hr. on his first trial with very bad results. Re- 
membering his chlorine rates, he cut consumption 
to 5 cu. ft. per hr. and found that he had results as 
good if not better than with chlorine. 


Effect of Gas Fluxing 


The effect of bubbling gas through molten alu- 
minum is threefold. First, the rising bubbles gather 
the finely disseminated slag and dross particles and 
bring them to the surface where they can be skimmed 
off. The density of aluminum oxide dross is ap- 
proximately the same as that of aluminum, and hence 


A long pipe is used in nitrogen fluxing the charge in this 30,000-lb. open hearth melting furnace. 





the oxide has no natural tendency to rise to the 
surface like the slags of heavier metals. In fluxing, 
the gas bubbles attach themselves to the suspended 
dross particles and bring them to the top. 

The second effect of gas fluxing is that the rela- 
tively large bubbles of gas trap the minute bubbles 
of air and other entrapped gases and bring them to 
the surface. Third, a large proportion of the dis- 
solved or absorbed hydrogen in the molten aluminum 
passes by diffusion into the rising gas bubbles, thereby 
reducing the hydrogen content of the metal. This 
process is merely the transference of hydrogen from 
the aluminum, whose hydrogen concentration is 
relatively high, to the moving bubbles of inert gas, 
whose hydrogen content is zero at the time of intro- 
duction into the melt. The rate of hydrogen removal 
naturally diminishes as each bubble of nitrogen picks 
up increasing quantities of the gas, and as the 
hydrogen concentration of the metal diminishes. It 
is evident therefore that the removal of every mol- 
ecule of hydrogen would be an impossibility, regard- 
less of the method of fluxing, but for practical 
purposes the continuation of fluxing for 15 to 20 
minutes will reduce the hydrogen concentration to 
the point where it will not appreciably impair the 
soundness of the aluminum casting. 

Knowing the character of impurities in aluminum 
makes it easy to see why the use of excessive quan- 
tities of any fluxing gas will defeat the purpose when 
the stirring action is too violent. To bring finely 
disseminated foreign matter to the surface a gentle 
bubbling action will suffice, whereas turbulence is 
undesirable. The same holds true for the removal 
of entrapped gas bubbles. Since the action of nitro- 
gen in removing hydrogen is of a scavenging nature, 
the dissolved gases diffuse into the nitrogen bubbles 
and are carried away, it follows that the rate of 
removal is dependent upon the creation of condi- 
tions promoting a high rate of diffusion. This action 
can take place faster with a large number of small, 
slow-rising bubbles having a large total surface area 
contacting the molten metal, than it can with a few 
large rapidly rising bubbles having less surface area. 
A slow rate of gas injection can be made to produce 
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such a multitude of small bubbles, while rapid in- 
jection naturally produces larger bubbles. 


Chlorine Methods Used 


The method of introducing nitrogen into the melt 
is the same as that used for chlorine. A 1/2-in. pipe 
with one closed end, having 20 1/32-in. holes drilled 
uniformly over the last 2-in., is inserted manually 
into the molten aluminum so that the end is about 
2-in. from the bottom of the pot. The lower end 
is gently moved about by the operator during fluxing 
to distribute the nitrogen uniformly through the 
metal. This operation is continued 15 to 20 min., 
using a slow rate of gas flow. 

The pipe may be either graphite or carbon, or 
plain iron pipe coated with a paint composed of 
two parts cryolite, one part graphite, and sufficient 
water glass to make a thin batter. The pipe should 
be baked before use, and should be preheated before 
being introduced into the molten aluminum, to avoid 
freezing and adherence of metal to the pipe. 

The total volume of nitrogen needed has been 
ascertained by tests to be 1 cu. ft. per hundred Ibs. 
of aluminum. The flow rate and gas pressure are 
variable, increasing with the depth of molten metal 
and size of melt. In fluxing 800-lb. melts 24 in. 
deep, a nitrogen flow rate of 24 cu. ft. per hr. at a 
pressure of 2 p.s.i. is successful. At this rate the 
operation takes 20 min. Fluxing is always done 
slowly, employing low pressures to avoid a brisk 
bubbling action. 

Different grades of nitrogen gas are manufactured 
for commercial use, and it is essential that the gas 
used in fluxing aluminum be dry nitrogen, known 
also as “oil pumped” nitrogen, so called because of 
the original method of manufacture. This grade is 
free of water vapor. Commercial water-pumped nitro- 
gen should definitely not be used, because the small 
quantities of water vapor present in this grade of 
gas would tend to defeat the purpose of fluxing. 
This incidentally accounts for the failure of some 
of the early trials of nitrogen fluxing, in which water- 
pumped gas was used. 

The advantages of nitrogen fluxing of aluminum 
in crucible furnaces for pouring into castings have 
been fairly thoroughly explored. On the basis of 
both X-ray photos and physical tests nitrogen has 
been found to produce sound cast metal, as good or 
better than the results secured with chlorine. It is 
also considerably less costly than either chlorine or 
solid fluxes. These advantages, however, are not 
in themselves guarantees that nitrogen-fluxed alumi- 
num or aluminum alloy castings will be totally free 
from defects. Fluxing will not correct defects arising 
from sources other than impurities in the metal. 
While it will eliminate pinhole porosity it can do 
nothing to eliminate shrinkage porosity or other 
effects of poor mold design and improper gating. 
Likewise, it cannot prevent the harmful results of 
incorrect pouring practice. No amount of fluxing 
before pouring can prevent oxide occlusions if the 
pouring is done sloppily. Improper gating and cast- 
ing at too low a temperature will still cause bridging 
of the shrinkage cavity, resulting in streamers of 
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shrinkage porosity, regardless of how well fluxed 
the metal may be. 


Reverberatory Furnaces 


With the evident success of nitrogen fluxing in 
crucible or pot furnace in foundries, the question 
logically arose as to whether comparable advantages 
might not be found in fluxing aluminum in rever- 
beratory furnaces producing casting ingots and fab- 
ricating ingots. To a lesser degree than in the 
foundries, chlorine is used in reverberatory furnaces 
by some producers of prime aluminum. As observed 
by Tullis’ and confirmed by these producers, chlorine 
is effective in producing ingots free from porosity 
with a consequent increase in corrosion resistance. 
One incidental disadvantage associated with the use 
of chlorine in large furnaces arises from the fact 
that the long fluxing pipes required must be made 
of iron rather than graphite, to avoid breakage. At 
the temperature of the melt, chlorine attacks iron, 
forming ferric chloride within the pipe. The reaction 
is exothermic and thus heats the pipe, which oxidizes 
outside and chloridizes inside, becoming hotter than 
the aluminum and finally breaking off at the surface 
of the melt and contaminating the aluminum. This 
handicap, together with the fact that chlorine corrodes 
warm piping throughout the furnace room, has been 
a major reason for shifting to the use of nitrogen 
in large furnaces. 

Producers of primary aluminum are currently using 
nitrogen in this application, and several are con- 
ducting experiments to establish procedures for its 
use in their furnaces. The gas is introduced into the 
melt in the same way as described for crucible fur- 
naces, except that two or more pipes are used at each 
furnace opening to cover as large an area of hearth 
as possible and thus speed up the operation. For 
a permanent set-up the individual gas cylinders are 
replaced by a cylinder manifold and a pipe line header 
running around the upper ends of the buckstays of 
the furnace, with regulator outlets at each point of use. 

Unlike the practice in pot fluxing, where the 
single gas line is easy to regulate by watching the 
rate of bubbling, the use of multiple fluxing pipes 
leading into a reverberatory furnace from the same 
pipeline header imposes a need for separate regu- 
lators. Because it is impossible to maintain a uniform 
depth of all pipe ends in the molten metal the back 
pressure is different in each pipe, and consequently 
rate of flow is different. To avoid non-uniform 
fluxing which would result, each outlet should be 
equipped with a regulator incorporating a flow 
meter in place of the low pressure gage. The oper- 
ators then guide themselves by watching the rate 
of flow on their meters. 

Fluxing in open-flame furnaces such as rever- 
beratories is always done with the fire off, after 
superheating sufficiently to leave the metal at the 
desired temperature after the fluxing period. This 
is done to reduce the concentration of water vapor 
and combustion gases in the furnace atmosphere. An 
additional benefit is that the fluxing pipes will last 
longer if not exposed to direct flame impingement. 

To secure a greater flow of gas from each pipe 
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The slight turbulence results from nitrogen being released 
through the molten aluminum by means of the pipe. 


it is sometimes advantageous to discard the straight- 
end pipe in favor of one ending in a T, in which 
numerous small holes may be drilled. 


Nitrogen Aids Alloying 


When an alloy metal such as copper is added to 
the aluminum, subsequent agitation with nitrogen 
serves another purpose apart from that of fluxing. 
Since the density of copper is about 8.4 while alu- 
minum is in the range of 2.7, the copper normally 
tends to sink to the bottom, and while the two metals 
alloy readily they tend to stratify in a quiet bath. 
To prevent this, nitrogen is again used immediately 
before casting to insure thorough mixing of the 
molten charge. It is permissible in this operation to 
use much more violent agitation than is sound prac- 
tice during the true fluxing period. The mixing is 
accomplished in a comparatively short time, and 
consequently the disadvantages of violent agitation 
pointed out previously are minimized, and any slight 
increase in drossing or reabsorption of gas is far 
outweighed by the advantage of having uniform 
analysis in the cast metal. 

The advantages of fluxing in the reverberatory 
furnace are, in the case of casting ingots, that the 
refined metal is clean and is more uniform for use 
in the foundry, requiring less fluxing in final melting 
prior to casting. Ingots to be used in rolling, extru- 
sion or other fabricating processes are not only clean, 
but, even more important to the fabricator, they are 
free from porosity. If absorbed gas is not removed 
from fabricating ingot metal and is still present on 
forming into sheet or shape material, the gas expands 
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and, due to the relatively low strength of the metal 
at working temperatures, forms blisters and scabs”. 


Fluxing Scrap Aluminum 


In the reverberatory furnace as in the founddry, 
scrap aluminum which is added to the melt presents 
a greater need for thorough fluxing. Scrap is usually 
dirty and greasy, and sometimes wet, all of which 
contributes gas and impurities to the molten metal. 
Scrap which has become corroded produces nascent 
hydrogen which is absorbed by the metal. While 
these impurities can all be fluxed out, the problem is 
not so much a technical one as one of economics; 
whether the large volumes of gas required might 
make the cost of complete purification of scrap metal 
prohibitive. 

It seems evident that from the metallurgical stand- 
point the fluxing of scrap and virgin metal mixtures 
in reverberatory furnaces will give a cleaner and 
more uniform product. Unless the scrap is classified 
the inclusion of reclaimed metal containing alloy 
elements will prevent these ingots from meeting the 
prime aluminum standard, but they will still be far 
superior to the product obtained at present. The 
upgrading of scrap under the new specifications, as 
now successfully practiced at a number of plants, 
will probably become an important activity as scrap 
metal is brought back from battle zones in larger 
quantities. 
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Ane greentight in metals... 
Revere has them NOW 


Revere knows well how ow precious 10.the-mation each of these post- war 
_—days-ean-be; atid how crippling to industry and employment could be 
a shortage of essential metals. That is why, since V-J Day, Revere has 
been in full production for peace. 
~~~Fortunately, Revere metals can serve the needs of creating as well 
as those Of~destroying, can make as fine bathroom fixtures as bomb 





~ 


=~, fuses, as excellent radiators~far ; automobiles as for half-tracks. No 
~~ difficult reconversion problems have stifted-the Seporing of Revere 
metals. 


Revere.copper, brass, bronze, aluminum, magnesium, steel, are 
ready now, ate already busy in thousands of plants helping shorten 
the period of reconversion for industry and for the nation. 

We are able and eagerto_do more. One inevitable result of Revere's 

: war.effort has been that not only.our ability to produce, but our ability 
\ to give service, have been expanded many times. Revere research has 
probed further and deeper. Revere Technical Advisors are armed with 
greater knowledge and experience. New methods, metals and ma- 
chines may save precious time or cut all-important cost for users 





of our metals. 

In all these ways Revere is ready now to serve the manufacturing 
and building industries to help you prove immediately that America 
is even greater in peace than.she proved to be in war. In the same way 
Revére is ready to serve home owners with its building products which 
are stocked by Revere Distributors in all parts of the country. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich; 
New Bedford, Mass.; Rome, N. Y. 


Sales Offices in principal cities, Distributors everywhere 
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Its impossible...so we did it! 


A man needed intermittent gears to transform 
continuously rotating motion into intermittent 
motion—needed ‘em fast—the design was 
really intricate and the cost by machining 
prohibitive. 

, he used his head. Came to us to see if it 
could be done with powdered metal. Our engi- 
neers went to work. Found that it could—it 
was done with S/NTEEL. 

Those gears were turned out faster and 
cheaper than was possible with any other 
method. 


Now if you have any problem in designing 


for tomorrow's mass production, wouldn't you 
like us to solve it for you? 

We could cite numbers of cases where 
SINTEEL has been used to advantage in make 
ing parts of intricate design. You see, that’s 
We've been 


at it since powder metallurgy started. Our 


our business—our sole interest. 


large research and engineering staffs devote 
all their efforts to finding new places whert 
SINTEEL can do the job—do it better, quicker: 
and at lower cost. 

And this staff stands ready to answer any 


questions you may have. 


Write, phone or wire, 


American Electro Metal Corporation. 


YONKERS 2, NEW YORK 


Offices in Chicago, Dayton and Detroit 
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STERIALS & METHODS MANUAL 


This is another in a series of Manuals on engineering materials and processing 
methods, published at periodic intervals as special sections in Materials & Methods. 
Each of them is intended to be a compressed handbook on its particular 

subject and to be packed with useful reference data on the characteristics 

of certain materials or metal-forms or with essential principles, best procedures 
and operating data for performing specific metal-working processes. 


by Herbert Chase 


Die castings, regarded father lightly at one time, 

have emerged from the war as serious competitors to several 
other types of metal casting and forming methods. 

Because of the inherent advantages of die castings, 

they are now being considered by many designers for products 
in which such parts have never been used. Here are the 
pertinent facts about the methods of die castings, 

alloys available for use and a summary of the advantages 
and limitations of this production method. _ 
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Die castings, according to American 
terminology, are the products that result 
from forcing molten metal into a metal 
die under pressure greater than that re- 
sulting from gravity pouring. In England, 
the term includes gravity castings made in 
metal molds. This type, called permanent 
mold castings in the United States, is not 
considered here. [A previous Manual on 
permanent mold castings appeared in our 
April 1945 issue—Editors] 

Dies for castings are made in two main 
sections: the ejector portion, commonly 
containing most of the cavity or cavities, 
and the cover portion that completes the 
closure and often includes parts of the 
cavity or cavities. The ejector section is 
attached to the movable platen of the cast- 
ing machine and the cover section to a fixed 
platen close to the metal pot. As a rule, 
the movable section slides on heavy tie 
bars that hold it locked through pressure 
generally applied by toggles that, as a rule, 
are hydraulically operated. Locking is re- 
quired, of course, to prevent the die from 
opening as a result of the pressure applied 
to the molten metal. 


Plunger Machines 


In most modern machines, the molten 
metal is forced into the dies by a plunger 
or ram actuated either by air or by hydraulic 
means. Some old machines, especially for 
die casting aluminum, apply air pressure 
directly to the surface of the metal, using 
no ram. This form of air injection machine, 
usable also for alloys of lower melting point, 
is often referred to as a “gooseneck” 
machine and is being replaced by other 
types, partly because the economic maxi- 
mum pressure is limited to about 500 p.s.i., 
which is below that generally considered 
advantageous. With aluminum alloys, too, 
the air injection machine has so much iron 
in contact with the molten metal that iron 
pick-up is high. If the iron content exceed 
specified limits, the alloy becomes brittle 
and contains hard spots that make machin- 
ing more difficult. 

Zinc alloys (all of which contain a small 
percentage of aluminum) and alloys melt- 
ing at still lower temperatures are cast, as a 
rule; in machines that have a plunger in 
continuous contact with the molten metal, 
neither the plunger nor its cylinder being 
attacked rapidly by the hot metal. This 
arrangement makes for rapid and convenient 
castings at pressures usually of 1000 to 2000 
p.s.i., although higher pressures can be 
applied. 

Aluminum, magnesium and copper base 
(brass) alloys are now cast quite largely 
in “cold chamber’’ machines. These have a 
cylinder with a port through which the 
molten metal is ladled in measured amounts. 
Before the metal can freeze, a hydraulic 
ram is advanced and forces the charge into 
the die. Pressures applied usually range 
from 3,000 to 15,000 p.s.i., though pres- 
sures of 25,000 p.s.i. or higher have been 
used. Such machines produce dense castings 
and, with aluminum alloys, the iron pick- 
up is low. 

In plunger machines, used chiefly for 
zinc alloys, the cycle is as follows: Dies are 
closed and locked after which the plunger 
is advanced and fills the die with molten 
alloy. As soon as the metal in the die has 
solidified, the ram is withdrawn, movable 
die cores are pulled out and the die is 
opened. Ejectors then are advanced and 
force the castings out of the die and off 
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fixed cores, after which the gate (including 
the casting or castings, sprue, runners and 
flash) is removed by hand. Then the die is 
closed and locked again, starting a new cycle. 
In air injection machines, this cycle is 
nearly the same except that air is admitted 
to the gooseneck chamber to force the 
metal into the die, the air being exhausted 
before the die is opened. Both machines 
have goosenecks through which the metal 
flows to a sprue hole and, when the dies 
are opened, the sprue is broken off at its 
small end where it remains hot. 


Cold Chamber Machines 


Cold chamber machines operate as 
follows: Dies are closed and locked, metal 
from a separate pot is ladled into the “cold” 
chamber. The ram is advanced, filling the 
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die and a slug hole opposite the plunger. 
When the casting has solidified the die 
is opened. As it does so, the ram advances 
further and forces the slug out of its hole. 
Then the ram is withdrawn and the casting 
is ejected by advancing ejector pins and is 
lifted out. Finally, the die is closed and 
locked ready for the next cycle. When cores 
are used, they are operated as for other types 
of machines. 

Because cold chamber machines involve 
hand ladling, they are not so fast as plunger 
machines. One hundred die fillings 
(“shots”) an hour is generally considered 
a high rate, though it is bettered in some 
cases where favorable conditions apply. 
Plunger machines often operate at 300 or 
more cycles an hour and some small 
machines at several times this rate. 

Dies can have from one to a score or 








more cavities all of which are filled in , 
single “shot”. If all cavities are dupli 
the dies are termed “‘multiple-cavity,” if 
are different, the die is called a “combing. 
tion” type. Many machines are equipped 
with holders for 2 to 6 small “unit” dig 
no two of which, in general, are duplicate 
and all of which are filled at one sho 
Occasionally, for small castings, unit dig 
have multiple or combination cavities, 

Dies are filled through runners thy 
terminate in restricted gates where th 
runners join die cavities. As the latter are 
filled with air that must be expelled, vents 
are provided for the air to prevent it from 
being trapped in the casting and to insure 
that castings fill out. Vents are always made 
thin so that the metal that tends to floy 
out of them freezes almost instantly and 
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nger type, air-operated machine 
and other low melting alloys. 


stops the flow enabling pressure to be built 
up in the cavity. In some cases, overfow 
wells are provided at critical points. Meul 
flowing into these wells may trap some all 
but helps to keep it from being trapped ia 
the casting. Despite such precautions, som 
porosity occurs, though it can neatly 
eliminated if it is seriously detrimental an¢, 
with proper care, can be confined to loc: 
tions where its presence is not detriment! 
As in other types of castings, porosity 5 
most likely to occur in thick sections. 

Upon ejection from the die, gates 
castings are sometimes quenched in watt! 
and sometimes are laid in tote boxes of 0 
benches to cool slowly in the air. Casting 
are then broken from the gate, as a mk, 
and subsequently are cleared of flash, usuallt 
in shaving dies in a press. Whole gates 
small castings produced in multiple-cav 


MATERIALS & METHODS 
Formerly METALS AND ABLO® 











Platen 


~ 


(@ Bars 


TIT Yoey od te 


y€ built 
verflow 
- Metal 
yme aif 
pped in 
$, some 

neatly 
tal and, 
10 loc: 
mental 
osity 


rates oO 
n water 
$ OF 00 
Castings 
a rule, 
usually 
gates of 
e-cavity 


40DS 





ae 





MATERIALS & METHODS MANUAL 1(| 










Z 


F 
Hydraulic Ram 


Cylinder 


a 







3 









Ram 
Nozzle 4 
Port 
G 
“Metal Pot 
J 
“Fire Box 
These parts for a vacuum sweeper are die 
cast in aluminum alloy, partly because of 
light weight which is important in a port- 
able unit. 
Metal pot, plunger and die operating parts of a machine 
equipped with a hydraulic mechanism for low melting alloys. 
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Sectional diagram of a cold chamber machine and die for 
casting aluminum, magnesium and copper base alloys. 





dies are sometimes cleared of flash in cold chamber type (which use separate and transfer the molten metal to pots in 

multiple-cavity flash-shearing dies. Sprues, melting furnaces) have pots with furnaces individual machines. This helps to maintain , 

Tunners and flash are later returned to melt- built as a part of the machine. In some a more nearly uniform metal temperature’ | 

img pots for re-use, hence little waste cases, ingots, sprues and rejects are melted and requires the addition of only enough : 

results, ; in the pot. Other shops do all initial melt- heat at the casting machine to make up for j 
All die casting machines save those of the ing and all remelting in separate furnaces heat losses. 
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Only non-ferrous alloys are employed in 
die casting and they are sometimes classified 
into low-melting and high-melting groups. 
The low-melting group includes alloys 
based on tin, lead and zinc, the last being 
by far the most important commercially 
since, except under war conditions, it has 


accounted for about 75% of the total 
tonnage of all die castings. In the high- 


melting group are alloys based respectively 
on aluminum, copper and magnesium. 
Aluminum is the most important in 
this group, but yields to magnesium where 
Minimum weight is essential and to the 
copper-base alloys where maximum strength 
is needed. Aluminum alloys are also in- 
ferior to the zinc alloys in most significant 
physical properties, as data in tables 
indicate. 

Practically all die casters employ zinc 
alloys, some of the largest shops using 
them exclusively. A majority of die casters 
also cast the aluminum alloys. Compara- 
tively few handle copper base, magnesium, 
tin or lead alloys. 

In physical properties, the copper base 
alloys rank highest, one giving 110,000 
p.s.i. tensile strength and the lowest com- 
monly used, 65,000 p.s.i. Unfortunately, 
however, the copper alloys have high melt- 
ing points and are ranked as hardest to cast. 
Dies are high in cost and are adversely 
affected by the high temperature, life being 
comparatively short. The casting rate is 
also slow. All this results in high cost per 
casting and in the copper alloys being used 
only where none of the other alloys meet 
requirements. Copper alloys are high in 
corrosion resistance, highest in hardness, 
have good to fair bearing properties and are 
readily plated. Surface smoothness, as cast, 
though generally better than for other cast- 
ings in the same alloy is inferior to that 


Materials Used 


ject to slight dimensional change and to 
decrease in impact strength and ductility 
with aging; 2. (ASTM XXIII, SAE 903), 
which is copper free, and 3. (ASTM XXV, 
SAE 925), which has only 1% copper, are 
not subject to significant dimensional 
change (only 0.0001 in. per in. in 8 years), 
do not alter significantly in impact strength 
and actually improve in ductility with aging. 
For these reasons the second alloy is now 
most widely used with the third preferred 
by most users over the first named. 

As shown in Table I, all zinc alloys con- 
tain small percentages of magnesium be- 
cause it aids in making the alloys per- 
manently stable but, if the magnesium con- 
tent exceeds the limits set, it tends to make 
the alloys hot short. All zinc alloy specifica- 
tions call for 4% aluminum content to re- 
duce the tendency of zinc to dissolve iron, to 
prevent soldering to the die and to improve 
mechanical properties of the alloys. The 
presence of aluminum prevents sticking of 
the plunger of the casting machine in its 
cylinder and minimizes attack on the iron 
and steel surfaces with which the molten 
metal comes in contact. This results in long 


life of the parts, die life being almost in-' 


definite. In addition, the presence of alumi- 
num helps to hold iron content below the 
maximum of 0.1% specified. 

The low casting temperature (750 to 
800 F) of zinc alloys does not result in 
checking of properly chosen die steel and 
it is not necessary to heat-treat the dies after 
machining as for alloys of higher casting 
temperature, although such heat treatment 
is sometimes considered expedient for long- 


run dies. Some die casters employ die stee] 
that is heat-treated and hardened before 
machining. 

When extreme smoothness of castings is 
required, especially on surfaces to be plated, 
the die is highly polished and the castings 
produced have similar smoothness though 
they usually have a slightly frosted appear. 
ance. This smoothness minimizes polishing 
and buffing requirements. In many 
no polishing (except to remove tool marks 
where flash is sheared off) is needed and 
only buffing is required to make castings 
smooth enough for plating.’ Smoothness, 
together with ease of applying an enduring 
plate, is an exceedingly important consid. 
eration in the choice of zinc over other 
alloys and is one factor accounting, in 
normal times, for a large tonnage in zinc 
die castings. 

Zinc alloys have high fluidity at casting 
temperatures and do not require injection 
pressures exceeding 2,000 p.s.i. though 
occasionally cast at higher pressures. Casting 
is commonly done at pressures of 1,000 to 
2,000 p.s.i. which are adequate to fill any 
ordinary die and to yield sound castings, 
This makes it possible to use lighter ma- 
chines or to make castings of larger size for 
a given machine than when, as for alloys 
of higher melting point cast in cold chamber 
machines, much higher injection pressures 
are necessary. 


Aluminum Alloys 


In extent of use, the aluminum alloys 
rank next to the zinc alloys. In some cases 


Table 1—Composition and Properties of Zinc Alloys for Die Casting 






























































attained in alloys of lower melting point, Designation | 43™ i Wk IE XxI | XXII | XXV 
especially after dies have been in use long SAE 921 903 925 
enough to heat check. The copper alloys Copper ........ ~ MELEE IAL 2.5 to 3.5 0.10 max. | 0.75 to 1.25 
can be polished to a high luster. Aluminum 3.5 to 4.5 3.5 to 4.3 3.5 to 4.3 
Composition* | Magnesium 0.02 to 0.10 0.03 to 0.08 0.03 to 0.08 
% by pel an : 0.100 0.100 0.100 
ty? ead max. Siladiabenknicesins: ogzevenetniend 0.007 00 x 
Zine Alloys Weight Cadmium max. 0.005 panes ons 
, Tin WIENS, scetntesastncaserse cassehiibouuiabiindahashaaiaand 0.005 0.005 0.005 
Ranking next to the copper alloys in Zinc (99.99-+% purity) .ccccccsccccssssecessonn Remainder | Remainder | Remainder 
physicals are those based on zinc, considered Guay tases Bandh, bik. Dalle. ber 35 3 2s 
among the easiest to cast and in most in- Charpy Impact Strength, ft.lb., 14 x14-in. bar, 
stances, being lowest in cost per casting. _ after 7 yrs. indoor aging . oe 41 42 
These facts (plus ability to be cast with re- ; 4 Tenelle Sengh pad. - ‘. — 41,000 47,600 
Mechanical 7 ‘| Tensile Strength p.s.i. after 7 years indoor 
markably smooth surfaces and ease of ma- Peenedtl aging . : 48,100 | 33.800 | 38,300 
chining and of plating) account for widest operties | Elongation % in 2 in. sateen 8 10 1 
use. Ductility is good and impact strength — % in 2 in. after 7 years indoor a 
remarkably high, at normal temperatures, Expansion (growth) in. per im. after 7 years 
for a cast metal. indoor aging Bes eS ee 0.0055 0.0006 0.0004 
It is necessary, however, to employ only an 
° 4 ° A A P Brinell Hardness sobeseaeanienaies = 100 
high-purity zinc in making the castings be- Compression Strength p.6.i. ......--ccccvccssssvesseennee 93,000 ites | laa 
cause, if the alloys contain more than Electrical Conductivity—Mhos./cm. cube at ‘ ; 
0.005% tin or cadmium or more than cee a 146,000 157,000 | 153,000 
0.007% lead, they become subject to sub- ma. Pte — | oo 
surface network corrosion. This necessitates Other Modulus of Rupture p.s.i. ooo... 116,000 95,000 | 105,000 
strict adherence to ASTM specifications, a mntin?t (2 — 31,000 38,000 
fact well known to all competent die casters ond a ee fil — 
. ‘ . | ‘ . * 
and one to be carefully checked by pur- Constants | Solidification Shrinkage—Inch /Foot 015 | 0.16 0.14 
chasers. Need for care in this respect has (As Cast) Specific Gravity ......seccrn 6.7 6.6 7 | 
resulted in most die casters excluding all Specific Heat—cal./gm./C. 0.10 | 0.10 0.10 | 
r > ” Thermal Conductivity—cal. /Sec. /sq. | 
lead, tin and cadmium from their plants. cm./cm./C. at 18 C. .... 0.25 0.27 0.26 | 
Even the use of cadmium plated or tin Thermal Expansion per C. 0.000027 0.0000274 0.0000274 | 
plated steel inserts is not advocated. aes a —— 0.0000154 0.0000152 — | 
Only three types of zinc alloy are now in Weight (Lb.) /Cu. In. ial on + 0.28 | 
common use: 1. (ASTM XXI and SAE | 
921) containing 3% copper is far less wide- * Composition as provided in ASTM and SAE specifications. 
ly used than in years past because it is sub- t Properties and constants are as determined on Zamak alloys by The New Jersey Zinc Company. 
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Table Il—Approximate Dimensional and Weight Limits 
For Die Castings in Different Alloys 


Data apply te average conditions. 


For exceptional conditions, larger 


castings, closer dimensional limits and thinner sections may be feasible. 




















diameter or lengt 








fe 

















diameter 





Type of Alloy (base metal) Zinc Aluminum Magnesium 
leis welghs of RRs IIA iasoncsnsnecitesencnsabosenesnnsnetiaeleniiciasie 35 20 10 
Minimum wall thickness, large castings, in....... | 0.080 0.080 
Minimum wall thickness, small castings, in. ‘ais 0.015 0.050 0.050 
Minimum variation from drawing dimensions per inch of -_ pin 
hain 0.001* 0.0015* 0.0015* 

Cast threads, max. no. per in. external 24 24 16 
Cast threads, max. no. per in. internal 24t neal a none 
Minimum draft on cores in. per in. of length or diameter 0.003 0.010 0.010 
Minimum draft on side walls in. per in. of length or 

. pvatoneonepeiaennties 0.005 0.010 0.008 

















* Depends on conditions. 


+ Larger variations may be anticipated across die partings or where fits of slides or cores are involved. 


t Where cheaper than tapping. 


they cost no more per casting than for 
zinc of the same section thickness. On this 
basis (equal volume of metal) metal costs 
may favor aluminum partly because of the 
lower specific gravity, but this is offset by 
higher die costs, slower casting rates and 
lower physicals—especially impact strength. 

Past history shows that aluminum die 
castings have been employed chiefly where 
light weight is required but today, if mini- 
mum weight is essential, magnesium de- 
mands consideration. Some aluminum alloys 
hold a polish for long periods (without 
plating) comparatively free of tarnishing 
in some atmospheres and this has accounted 
for certain applications. In still other cases, 
choice is said to rest upon superior dimen- 
sional stability but the rather limited evi- 
dence in this respect is not entirely con- 
vincing and naturally depends upon the 
alloy with which comparison is made. All 
standard aluminum alloys are, however, un- 
derstood to be free of intergranular attack. 
Some aluminum alloys are readily ano- 
dized and the anodic coating can be dyed 
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All of these parts of a lawn mower are zinc 

alloy die castings. Some of them, including 

the cutter unit, have steel inserts cast in 
place. 


to afford attractive and enduring finishes. 
Plating is done on a larger scale than in 
past years and is definitely a commercial 
process but is still considered more difficult 
than on zinc, brass or lead die castings. In 
corrosion resistance, the uncoated aluminum 
alloys are usually well rated, though white 
corrosion products do form in time, es- 
pecially under weathering in moist atmos- 
pheres. 

Except for iron, tolerances for impurities 
in aluminum alloys are relatively wide but 
the molten alloy attacks iron and steel and 
the pick-up becomes a serious factor if, as 
in air-injection machines, the surfaces ex- 
posed to the molten alloy are large. Die 
erosion and heat checking occur, especially 
in long-run work, and necessitate the use 
of heat-resistant heat treated die steels as 
well as redressing of dies (if smooth sur- 
faces on the castings must be maintained) 
usually with consequent changes in die 
dimensions. Solidification shrinkage is also 
high, tending to accelerate mechanical wear 
on die parts, especially cores, and soldering 
proclivities too are bothersome at times. 
For these reasons, somewhat wider dimen- 
sional tolerances are required than for alloys 
of lower melting point. (See Table II). 

There has been an increasing demand for 
aluminum die castings, especially during 
war years. Some of this gain has resulted 
from demand for light weight parts, es- 
pecially in aircraft and in portable war 
equipment. The greater demand has also 
brought an increase in the number of cold 
chamber die casting machines available, 
these being considered essential for alumi- 


Table Il1l—Composition and Properties of Aluminum Alloys for Die Casting 





































Designation 
ll S4 S5 s9 SC2 SscS SC6 $C7 G2 —_ 
a ee 304 305 - _ —_ - —_ - 
Aluminum Co. of Am. 

oS TN 43 13 - 85 —_ A380 380 218 360 

Composition % * 

Copper........ 0.6 max. | 0.6 max. | 0.6 max.| 3.0-4.0 | 3.0-4.0 | 3.0-4.0 | 3.0-4.0 | 0.2 max. | 0.6 max. 
Silicon...... 4.5-6.0 | 11.0-13.0| 11.0-13.0/ 4.5-5.5 | 4.5-5.5 | 7.5-9.5 | 7.5-9.5 | 0.3 max. | 9.0-10.0 
Iron maz........ 2.0 2.0 1.3 2.0 13 1.3 2.0 1.8 2.0 
Magnesium max --- | 0.1 max, | 0.1 max, | 0.1 max. |0.1 max. | 0.1 max.|0.1 max. | 0.1 max.| 7.5-8.5 | 0.4-0.6 
Manganese.......... | 0.8 0.3 0.3 0.5 05 0.5 0.5 | 0.3 max 0.3 
Zinc max. + 0.5 0.5 0.5 1.0 0.6 0.6 1.0 0.1 0.5 
Nickel....... » |0.5 max. | 0.5 max. | 0.5 max. |0.5 max. | 0.5 max. | 0.5 max. | 0.5 max.| 0.1 max. | 0.5 max 
TU GBB er ncncccorcccsecesesnssoceanoes 0.1 0.1 1 0.3 0.3 0.3 0.3 0.1 0.1 
Total other Impurities 

Wg ccceeescepeainiscciat 0.2 0.2 0.2 0.5 0.5 0.5 0.5 0.2 0.2 

Properties and 
Constants 
Yield Strength, Tension 

(Set 0.2%) p.s.i.... 14,000 | 18,000 —_ 22,000 | 20,000 | 23,000 | 25,000 | 23,000 | 23,000 
Ultimate Tensile 

Strength p.s.i. .- | 30,000 | 37,000 | 35,000 | 38,000 | 35,000 | 41,000 | 43,000 | 42,000 | 42,000 
Elongation, % in 2 in..... 5.0 1.8 3.5 2.5 3.0 3.0 2.0 7.0 2-4 
Charpy Impact, ft.lb. 

Cente hes.........8 6s 2.0 - 2.5 3.0 3.5 3.2 10.0 2-5 
Specific Gravity 2.70 2.66 2.66 2.78 2.78 2.7 2.76 2.53 2.68 
Weight lb. per cu. in....... 0.097 |, 0.096 0.096 0.101 0.101 0.099 0.099 0.091 0.097 
Shearing Strength p.s.i....| 21,000 26,000 24,000 26,000 | 24,000 29,000 30,000 29,000 29,000 
Melting Point 

(Liquid temp.) F.......... 1,165 1,065 1,065 1,145 1,145 1,090 1,090 1,160 1,110 
Thermal Conductivity 

CGS Units... ove 0.34 0.37 0.37 0.27 0.28 0.28 0.26 0.24 0.35 
Thermal Expansion 

in. /in. 0.000022 | 0.000020 0.000020 | 0.000021 | 0.000021 | 0.000020 | 0.000020 | 0.000024 | 0.000021 
Electrical Resistivity | 

microhm.-cm. nate 4.8 44 | 4.4 6.2 5.9 5.9 6.5 7.1 | 4.7 


























* Correspond with ASTM specifications in the case of ASTM standard alloys. 
Aluminum Company of America is the source for the above data. 


With minor exceptions, the 
The composition limits given are from 


ASTM Specification B85-44T except for Alcoa alloy 360. With this exception, ASTM mechanical properties 


are given. 


The other mechanical properties are from Alcoa tests or were estimated from available data; the 


shear strengths, for example, being calculated as about 70% of the tensile strength, which appears to be a good 


average ratio. 


The physical properties generally were arrived at by calculations based on an “‘average’’ com- 


position and the assumption of reasonably sound castings: in some cases, they were estimated from test results 


on alloys of similar, but not identical, compositions. 


Hardness values have not been included not only because 


of the limited data available, but also because of the inherent variation of this property in any casting. 
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num die castings of highest quality. These 
machines may well have a considerable 
effect upon the future use of aluminum 
die castings. So, too, may the larger sup- 
plies (and anticipated decrease in price) 
of aluminum alloys. 

All save one of the aluminum alloys 
listed in Table III are covered by ASTM 
specifications, the one known as No. 360 
Alcoa being a fairly recent development. 
This alloy may gain extensive use. No. 218 
Alcoa alloy is also comparatively new, the 
lightest of those listed and has good 
mechanical properties. Impact strength is 
more than double that for the other alumi- 
num alloys but still is far below that for 
the zinc alloys. Some consider the No. 218 
alloy rather hard to cast but it has gained 
in favor partly because (having low silicon 
content) it anodizes readily without stain- 
ing. 

Aluminum alloys having ASTM numbers 
$5, SCS and SC7 (Table III) were once in 
most extensive use. $5 was often chosen for 
large or intricate castings especially those 
having thin walls, partly because not subject 
to hot shortness. This alloy ranks high in 
corrosion resistance but it is somewhat 
hard to machine, especially when, as in 
some castings, segregation produces hard 
spots. Alloy 360 is now preferred by some 
casters, especially when cast in cold chamber 
machines. The lower silicon content tends 
to minimize eutectic segregation and to yield 
a more nearly uniform structure and less 
variation in physical properties. Alloy SC2 
once provided the best combination of 
strength and ductility and was commonly 
employed to obtain these properties and 
also where thick sections were included, 
but both strength and ductility are now 
better in other alloys, as in SC6, for ex- 
ample. This alloy promises to be available 
as a low cost secondary metal and may gain 
widest use as a general purpose alloy for 
applications where low cost with near-to-top 
physicals is wanted. The old ASTM XII 
alloy was once among the cheapest general- 
purpose alloys and attained wide use for 
small simple castings when air injection 
machines were still in wide use. Where 
castings are to be given anodic treatment, 
the No. 218 alloy is sometimes preferred, 
although other alloys can be anodized. Those 
containing more silicon, however, are turned 
a brownish color that is sometimes streaked. 

Silicon imparts good casting qualities to 
the aluminum alloys and gives them a 
bluish color. When high silicon content is 
used, ductility decreases and machining 
properties are adversely affected. Nickel 
shortages during war years have discouraged 
the use of nickel-bearing aluminum alloys 
and those formerly listed with 1.75 to 4.5% 
nickel are no longer in the ASTM specifi- 
cation. Today the ASTM alloys SC6 and 
G2 and Alcoa alloy 360 cover most alumi- 
num die casting needs and are used ex- 
clusively by at least one large die-caster 
when aluminum die castings are called for. 


Magnesium Alloys 


A large proportion of die casters have 
facilities for casting aluminum but the 
number equipped for and experienced in 
die casting magnesium base alloys is not 
large, although the number has been in- 
creasing slowly for several years. The same 
cold-chamber machines and die equipment 
used for aluminum alloys are applicable for 
magnesium but furnaces should have a hood 
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Table 1V.—Composition and Properties of Magnesium Alloys for Die Castin 





























































































































RII Sisnccssccesatiatessoeceovaesstbiatyiasnciaceitanicines | No. 12 No. 13 | 
. . SAE cataneiteiesiaaes | 501 
Designation Dow Chemical Co. .............. - | Dowmetal K Dowmetal R 
| American Magnesium Corp. . AM 230 AM 263 
} Aluminum | 9.0 to 11.0 8.3 to 9,7 
| Manganese min. | 0.10 0.13 
Composition | Zine 0.3 max. 0.4 to 10 
Oo * Silicon max. . — 1.0 0.5 
0 Copper max. . } 0.05 0.05 
Nickel max. | 0.03 0.03 
NIG ia iicndickmepeamnannnents Remainder Remainder 
Tensile Strength, p.s.i. nee 30,000 33,000 
Yield Strength, p.s.i. 1 22,000 22, 
i Elongation % in 2 in. | 1 3 
_—— Brinell Hardness 62 60 
an ‘ | Izod Impact Strength, ft.lb. } 1 2 
Constants 7 | Specific Gravity : 1.81 1.81 
| Weight per cu. in. 0.066 0.066 : 
| Melting Point F. 1100 1120 i 
* Composition of alloys as in ASTM Specification. 
+ Properties, as in data furnished by The Dow Chemical Company and by American Magnesium Corporation, 
Table V—Composition and Properties of Copper Alloys for Die Casting 
| Doehler | 
| Yellow Doehler | Doehler » re 
Common Name of Alloy Brass Brass No.1 | a No. 4 Brass No. 5 | Tinicosi 
| “Brastil | 
: An geties | | ant 
ASTM Desicnation B176-42T Alloy A Alloy B —_— | — 
\ emcees 
Composition % | - | 
Copper 57 in. | 63.67 81.5 83.0 42.0 
Zine a 5 30 min. | Rem | Rem. Rem. 41.0 
Tin SARE AER 1.5 max. | 0.25 max. | 0.10 max. 0.25max. | — 
Aluminum a asieie 0.25 max. | 0.15 max 0.05 max. 1.0 | — | 
Lead iaelupaaitlieiben 1.50 max. 0.25 max. 0.25 max. 0.25 max. 10 
Manganese sentisiansiadiideae 0.25 max. | 0.15 max. | 0.25 max. 1.0 — 
Nickel EE IR EE, | 0.25 max. 0.25 max. 0.25 max. 16.0 
Silicon 0.25 max. | 0.75-1.25 | 4.0 5.0 — | 
Iron ; 0.25 max. | 0.15 max | 0.15 max. 0.25 max. — 
Other Impurities } 0.50 max. | 0.50 max | 0.25 max. 0.25 max. —_— 
PROPERTIES AND CONSTANTS | x: 
Ultimate Tensile Strength p.s.i. 65,000 | 70,000-80,000 | 95,000 110,000 =| — 85,00 | 
Yield Point p.s.i. 40,000 40,000 55,000 65,000 | 65,000-72,00 
Impact Strength Charpy ft. lb.* 33 36 36 30 | <i 
Elongation % in 2 in. _— 15.0 25.0 8.00 5.0 15.0 
Reduction of Area % .crcevesvvvsssseee 15-20 10-15 —- 10-18 | 
Brinell Hardness No. ; 120-130 | 120 170 190 160 | 
Specific Gravity aa 8.5 8.6 8.3 8.2 85 | 
Weight per cubic inch 0.305 0.308 0.297 0.295 0.30 | 
Melting Point F. 1,650 1,575 1,57 1,564 1,675 | 
Solidification Shrinkage i in. per. ft. 3/16 3/16 —_ | 3/16 
Machinability Fair Good Fair Fair | Good 
Corrosion Resistance Good Good | High High | High 
* Not less than these values which are the highest measurable on the machines used. 
Table V1—Composition and Properties of Lead Alloys for Die Casting 
: : Bearing ss Tin-Free 
ASTM Designation No. 4 No. 5 Alloy Metal | Alloy 
Composition % | 
Lead 79 to 81 89 to 91 80 | 85 to 87 %0 
.. 4 to 6 0.65 _— 
Antimony 14 to 16 9.25 to 10.75 15 | 12.50 10 
Copper, max. | 0.50 0.50 — | | — 
Arsenic, max. | 0.15 0.15 — | 0.65 —_— 
Zinc, max. .... ccsenstonicoipieseierssinene } 0.01 0.01 —_— | — | — 
Aluminum, max. 0.01 0.01 | — | — | ee 
——Sr —E | — 
| 
Properties aNp CONSTANTS | | | 
Tensile Strength, p.s.i. | 13,800 12,500 9,100 9,800 } 
Impact Strength, Izod, ft. Ib. .... | 0.6 0.4 | 0.8 0.2 
Elongation, % in 2 in. 10.5 2.0 3.8 | 5.5 
Brinell Hardness 23.2 24.1 23.2 18.0 
Specific Gravity | 10.24 9.7. | 10.12 | 10.38 
Weight, lb./cu. in. | 0.370 0.351 0.365 0.379 
Melting Range, F 459-493 464-514 462-500 473-504 
Solidification Shrinkage in./in... | 0.002 | 
Corrosion Resistance Good Good | Good Good 
Bearing Qualities Good Good | Good Fair 











so that a non-oxidizing atmosphere can be 
maintained above the molten alloy, as it 
oxidizes with extreme rapidity when ex- 
posed to the air. It is also essential to 
employ safety measures in casting, to avoid 
any spitting of molten metal from dies. 
Chips are not allowed to accumulate during 
machining, for if they become ignited seri- 


ous fires may result. It is not difficult 0 
meet these conditions but they demand # 
tention and, in some shops, the segregation 
of magnesium equipment (except for ms- 
chining) is considered expedient. 
Magnesium alloys are chosen chief 
where minimum weight is essential. 4’ 
they weigh only two thirds as much pe 
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Magnesium alloy is used in this complex die cast- 
ing. Over-all dimensions are 113% x 9 x S5lA-in. 


unit of volume as the lightest aluminum 
alloys, the weight saving is often significant. 
Mechanical properties are somewhat below 
those for the strongest aluminum alloys, 
though, on most scores, the difference is not 
great. Magnesium alloys are regarded, how- 
ever, as being the easiest of any alloys to 
machine and certainly are much superior 
in this regard to aluminum and to copper 
alloys of high silicon content 

Magnesium alloys are subject to rapid 
corrosion in moist atmospheres unless 
specially treated. To increase. corrosion re- 
sistance, chemical treatment, followed by 
the application of a special primer after 
machining, is recommended. Such treatment 
is not expensive and makes the castings 
suitable for a considerable variety of appli- 
cations but requires some extra operations 
and equipment not always needed, though 
sometimes employed, with other alloys. 

Magnesium alloys have melting points of 
1100 to 1120 F as against 1080 to 1195 for 
aluminum, but their thermal capacity is 
low. Casting is commonly done at pressures 
of about 4000 p.s.i. and one authority states 
that nothing is gained by casting at higher 
pressures although they are sometimes used. 
A die temperature of 350 F is recommended 
because higher temperatures increase oxide 
coatings and rougher castings result 

Only two magnesium alloys (see Table 
IV) are commonly die-cast and in both, 
aluminum is the major alloying element. 
Each contains small percentages of silicon 
and one has about 0.7% of zinc, both of the 
latter elements being used to increase fluid- 


ity. ASTM No. 13 alloy combines the 
better casting properties with higher 
mechanical properties (except for yield 


strength) and is better in corrosion resist- 
ance, hence is more widely used. Both 
alloys are capable of solution heat-treatment 
to improve ductility, but blisters are likely 
to form (as on aluminum die castings) if 
temperatures about 700 F are attained. 
Plants that cast both aluminum and mag- 
nhesium alloys are likely to encounter diff- 
culties from mixing of sprues and gates un- 
less segregation of the respective operations 
iS Maintained. Although some magnesium 


[ODS | NOVEMBER, 1945 


LLOYS 


XUM 


die castings have been marketed at the same 
price per piece as for aluminum, the melting 
losses with magnesium are higher and flux 
is more expensive. Naturally, too, the costs 
of the base metals greatly affect overall costs 
and their relative postwar position is likely 
to profoundly affect competitive applica- 


tions. Although the plating of magnesium 
alloys was said to be “emerging as a com- 
mercial process” before the war, the process 
is not in common use; hence, where light 
weight plated castings are required, alumi- 
num alloys are likely to be chosen. 


Copper Alloys 


Copper alloys, commonly referred to as 
brass, have the highest strength of any 
suited for die casting but, as the cost per 
casting is also highest (except for the little 
used tin-base die castings), applications are 
limited to those in which no other type can 
meet requirements. Copper shortages have 
also tended to limit the use of brass die 
castings but they have been applied in some 
cases in preference to brass forgings partly 
because properties are about the same, closer 
dimensions can be held and more complex 
shapes as well as thinner sections are feasi- 
ble. 

Almost any copper alloy can be die cast 
but, if die life is a factor and smooth cast- 
ings are required in large quantities, with 
minimum machine work, it is necessary to 
use alloys having as low a melting point 
as will yield the desired results. These in- 
clude certain alloys (Table V) having 1 to 
5% silicon, that known, as Alloy B being 
the common choice unless higher physicals 
are needed, when Doler No. 4 or No. 5 are 
often chosen. These latter alloys are some- 
times substituted for mild steel forgings and 
are said to be superior in wear resistance. 

Alloy B is a low cost general purpose 
alloy and is satisfactory for many castings, 
especially when quantities are not large 





Six aluminum alloy die castings are used in this portable sewing machine. 
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Table VIl—Composition and Properties of Tin Alloys for Die Casting 












































or when rough castings can be tolerated, 
The higher melting point tends to roughep 























































































































; : dies and to decrease their useful life 
aaa ASTM Designation » No. | | No. 2 No. 3 if the checking that results in rough cma 
Composition % is not objectionable (say because surfaces 

ae es » 92 = » * e . = must be machined anyway) even long-run 
“i wid cae oes en, 17 te 19 jobs can be handled without excessive die 
Copper, max. 4 to 5 4 to 6 1.5 to 2.5 maintenance costs. Other alloys such 4 
Iron, max. 0.08 0.08 0.08 manganese bronze, for example, are some. 
ae din on oa ro times die cast on a similar basis but also 
Aluminum, max. 0.01 0.01 0.01 have the disadvantage of high melting 
| Pasvenvins AND CONSTANTS 7 points. When runs are so short that die 
Tensile Strsagth, p.a.i. 9,000 10,000 7,800 checking does not occur, relatively smooth 
Elongation, % in 2 in. 2 1 1.25 castings are obtainable. 
weer gee 23 — = i Copper alloys are regarded as the hardeg 
oon agen Sonar hoes 0-27 0.287 to cast and comparatively few die casters 
Melting Point, F. 400 400 450 are equipped to make them. Minimum d- 
ae Tape, F. 700 ott sil 700 mensional tolerances have to be wider than 
Lae ta — aa High for other alloys and die life is shorter, as 
Bearing Qualities Excellent Excellent Good the high temperatures result in heat check- 
ing. Mechanical wear, especially on cores, 
is considerable. Minimum feasible section 
thickness is above that attained with other 
alloys. Copper alloys are highest in density 
of all save lead alloys and this, together with 
Table Vill—Selection Factor rather high cost per pound, tends to make 
cost per casting high. It is significant, how- 
. . . ever, that some brass die castings have 
Aluminum Magnesium Zinc certain mechanical properties superior to 
Pg a Brass PP ” tere those of mild steel forgings; that dimen- 
to ty ete fe sional stability and corrosion resistance are 
- | high; and, that dimensions closer than for 
| Tensile Strength 3 | 1 (otrongest) 3 2 steel or brass forgings and for other types 
Impact Strength J 3 1 (toughest) 3 2 of brass castings can be held. 
f Elongation 4 1 (most ductile) 3 2 
Mechanical Dimensional Stability 2 1 (most stable) 3 38 ss 
Properties Resistance to Cold Flow 2 1 (most 2 3 Lead and Tin Alloys 
resistant) 
Brinell Hardness ~~ ¥ 1 (hardest) | 3 2 Lead alloys, (Table V1) though easy to 
Electrical Conductivity | _1¢hihest) | __2 2 2 ‘a cae bet iain dow ot 
somal ee Lp) —, ‘ : consequence, applications are limited t 
an $e - — - those in which maximum density, high cor- 
Wa, pet on. in. : $ S (ightent) : rosion resistance (especially resistance to 
Ease, Speed of Casting 2 3 2 1 (easiest) acids and certain other chemicals) or ready 
Maximum Feasible Size | 1 (largest | 1 (largest 1 (largest deformability are required. Antimony is 
feasible) 2 feasible) feasible) corhnmonly added to improve hardness and 
Casting Complexity of Shape | oe Ay a ome certain other properties. Creep or cold flow 
Charecter- = ; — : — = precludes some uses, especially where bend- 
+ aa imensional Accuracy 2 3 2 1 (most : . lied. Pure 
istics Pact ing or tension stresses are applie 
Se emeng a lead can be die cast but is too soft for any 
Thickness 2 3 1 (thienest) but exceptional applications (as in certain 
Surface Smoothness 2 3 T tismedhaass forms of gaskets, where easy deformability 
: is desired). Fair bearing properties make 
Die Cost ® 2 3 2 1 (lowest) it possible to die cast inexpensive bearings 
Production Cost 2 3 2 1 (lowest) from lead alloys. 
Cost oan Cat 2 3 1 (lowest) 1 (lowest) Tin alloys (Table VII) are about ona 
Finishing Cost © 3 2 3 1 (lowest) par with lead alloys in mechanical properties 
| Cost per Piece 4 2 3 2 1 (lowest) but have better bearing properties and af- 
Extent of Use 2 4 3 © Siuien well ford high corrosion resistance. Primary uses 
are those involving direct contact with foods 




















and in small parts in which as-cast dimen- 
sions must be within the narrowest possible 
limits. The alloys were once widely used in 
die cast bearings but high metal costs make 
such applications rare especially with tin 
scarce. 


* Through the use of a low temperature annealing treatment, Alloy No. 23 can be made virtually stable in 
dimensions. 
> Dies for casting the low melting point alloys are least expensive and have longest life. 


* Includes polishing and buffing expense as well as ease of applying all types of commercial finishes, both 
electrodeposited and organic. 
* Based on die, mmterial and fuel costs, production speed and machining and finishing costs. 


Advantages and Limitations of Die Castings 


Producibility in complex shapes. 
Permissible section thickness lower 
than for many other cast parts and 
as thin as for many stamped pafts. 
Exceedingly low labor cost per cast- 
ing. 

Minimum scrap loss. 


Die Castings possess, as a class, the follow- 2. Producibility within dimensional . 
ing advantages: limits so close that little or no ma- 6. 
1. Rapid production (in lots 6f many chining is needed. 
thousand, when required) from a 3. Smoother surfaces, as cast, than for 
single die with only slight and any other type of casting. 
usually insignificant dimensional 4. Ease of coring close to required size 
changes. (no sand cores required). 8. 
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Lower material costs per casting than 
for most non-ferrous castings. 
Ease of production with inserts of 
other metals and with some non- 
metallic inserts. 

Freedom from red rust. 
Comparative ease of plating in sev- 
eral alloys and of applying other 
finishes. 

Availability in a wide range of al- 
loys of six base metals. 

Higher strength than in correspond- 
ing sand cast alloys. 

Producibility with integral fastening 
elements. 


Limitations include: 


- 


Die cost is considerable (though 
often lower than for competing proc- 
esses and generally offset by ma- 
chining and other economies). 
Available only in non-ferrous alloys 
and in a narrower range of non- 
ferrous alloys than for sand casting. 
Not feasible with certain types of 
cores or in certain shapes that can 
be sand cast. 

Is subject to some porosity (al- 
though this usually can be held 
within necessary limits or confined 
to positions where not significant). 
Maximum size confined to that feasi- 
ble in dies can be accommodated in 
available machines. 

Require a sizable investment in 
casting machines and supplementary 
equipment. 

Commonly necessitates types of skill 
such that most die casting is done by 
specialists. 


Limits in respect to maximum weight, 


minimum wall thickness, minimum varia- 
tions from drawing dimensions, fineness of 
threads that can be cast and minimum drafts 
are given in Table II. These data apply to 
average conditions and are not precisely 
fixed, that is, the limits may be altered 
either way when specially favorable or un- 


favorable conditions apply. When doubt 


exists, the advice of an experienced die 
caster should be sought. It is not always 
possible to predict shrinkage precisely but 
when a die has been built and castings made 
it is usually possible to say with fair assur- 
ance how closely given dimensions can be 
held, at least 
Naturally, when a measurement on a casting 
is across the die parting or between die 
parts that have relative motion, so that 
varying clearances are involved, limits can- 
not be held so closely as are those between 
points that remain fixed. 


until dies become worn. 


It is common practice for the caster to 
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maintain dies in good condition but, espe- 
cially when alloys of high melting point are 
cast, erosion, checking and mechanical wear 
may be rapid. In particular when quantities 
are large, the purchaser should have a 
definite understanding as to the dimensional 
limits agreed upon. The same provision 
should be made on those that, because of 
die checking, are so rough as to require 
excessive grinding or polishing to yield 
surfaces of satisfactory smoothness. On the 
other hand, when dimensional limits are set 
closer than common, the purchaser should 
expect to meet whatever extra costs may be 
involved in holding these limits. Table II 
gives the minimum variation from drawing 
imensions that are commonly set. These are 
given in inches per inch as between parts of 
the die that do not have relative motion. 
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Die Castings vs. Stampings 


As with other manufactured products, die 
castings are employed only when the balance 
of advantages over limitations is greater 
than for products alternatively available. 
Thus, die castings are frequently selected 
in favor of other types of castings or in 
preference to stampings, plastic moldings, 
screw-machine products or forgings but 
there are many cases in which such products 
hold the balance of advantage and are the 
logical selection. 

As compared with stampings, die castings 
commonly involve lower die costs, can 
made in more complex shapes with fewer 
assembly operations and within closer di- 
mensional limits. Sections are more easily 
varied, so as to meet varying stresses, and 
red rust is not encountered. On the other 
hand, production rates on stampings may 
be higher, steel can be used, strength may 
be better, weight less and sections for equal 
strength can be thinner. Also, the stamping 
is free of porosity, may have a smoother 
surface and be capable of withstanding 
certain types of abuse that the die casting 
will not withstand. Many other factors often 
enter and each needs to be evaluated by the 
designer to gain the optimum result. 








































die casting is given greater chill and has 
superior physical properties over one in the 
same alloy cast in a permanent mold, but 
the latter is likely to have less porosity. Sand 
cores can be used in permanent mold work 
to produce shapes not feasible in die casting, 
but such cores are not inexpensive and have 
to be made for each casting produced. 


Die Castings vs. Sand Castings 


Sand castings have the great disadvan- 
tage, as compared with die castings, that a 
new mold must be made for each casting 
or gate of castings produced. The same is 
true of cores, when they are needed. Patterns 
and match plates are required, too, but 
commonly cost much less than casting dies. 
When casting dies are made, however, they 
last, as a rule, almost indefinitely and, once 
their cost is amortized, result in great saving 
over sand casting, as long as the dies remain 
in use. 

Die castings are much smoother and 
closer in dimensions than sand castings and 
usually have most or all holes cored to close 
limits, whereas only relatively large holes or 
recesses are cored in sand castings and then 
not close to size. These advantages make for 
far less machining on the die casting. It 


Complex zinc alloy die cast blower with integral V-belt pulleys. A single 
die forms the part, ready for use except for flash removal and balancing. 


Die Castings vs. 
Permanent Mold Castings 


As compared with permanent mold cast- 
ings, the die castings can be made in a 
wider range of alloys, to closer dimensions, 
with smoother surfaces and more complex 
coring, with thinner sections and at a higher 
rate. Cost per casting is likely to be higher 
for the permanent mold casting, but the 
mold may cost less than the die although 
it is likely to have a shorter life and to 
involve more upkeep expense. Usually, the 


usually can have thinner sections, is cast at 
a much higher rate and usually has better 
physical properties if the same alloy is 
used. Sand castings, unlike die castings, are 
available in ferrous alloys, with some shapes 
of coring not feasible in die casting and in 
sizes too large to die cast. Gray iron and 
many ferrous alloys used in sand castings 
cost less per pound than non-ferrous die 
casting alloys and many non-ferrous alloys 
not suited for die casting can be sand cast. 
Labor costs for sand casting are far higher 
per casting, as a rule, than for die casting. 
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Die Castings vs. Forgings 


Many parts that are forged can be dupli- 
cated, as to shape, by die casting but there 
is little competition except as between small 
brass forgings and brass die castings. The 
latter are likely to be preferred as available 
in closer dimensions and thinner sections 
and with cored holes not feasible in forging 
(unless produced by machining). Forging 
dies may cost as much as or more than cast- 
ing dies and have shorter life. Naturally, 
forged metals, being wrought, have certain 
advantages over cast metals but, for alloys 
of the same base metal, physicals may favor 
either type of part depending on what alloys 
are compared and in what respects the com- 
parison is made. 

Uncounted products of the screw machine 
can be die cast in the same shape and often 
at lower cost. Even when comparison is 
made with steel screw machine products, 
the die casting may cost less because, al- 
though cost per pound for the die casting 
alloy is often higher, there is nearly always 
a far larger waste in scrap when parts are 
cut from bar stock than when die cast. In 
most cases, the die casting will not be so 
strong or have so smooth a finish (unless 
machined) as the screw machine product 
but, for many parts, such differences are not 
significant and some die castings compete 
with screw machine products, even though 
threaded, because the thread is cast. 

Many screw machine products require 
secondary operations, such as milling flats, 
slotting or cross-drilling but, when equiva- 
lent parts are die cast, the flat, slot or hole 
can be formed by the die and no supplemen- 
tary machining, save flash removal, is re- 
quired. When the die casting must be ma- 
chined, cuts are light and chips can be re- 
melted and recast in the same shop, whereas, 
chips from screw machine products com- 
monly have much smaller value. 


Die Castings vs. Plastic Moldings 


Plastic moldings can nearly always be 
duplicated in shape by die castings, but the 
reverse is often not true, as much coring 
done in die castings cannot be duplicated 
in molded plastics. Moreover, the die cast 
part, if of the same section thickness, is 
stronger, can be held to closer dimensions, 
is far less brittle (based in impact test 
figures) and is more stable in dimensions. 


In the design of die castings, the principles 
to be followed are similar in many respects 
to those controlling design of other castings 
but there are several respects in which de- 
sign has to differ from that in other castings. 
It is essential, of course, that the casting be 
so designed that it will clear the die and 
can be ejected without injury when the die 
is opened. Cores, too, must clear the casting 
and be capable of withdrawal, usually be- 
fore the casting is ejected, though-one type 
or part of a core called a “knockout” is 
ejected along with the casting and later is 
knocked out of the casting and returned to 
the die for subsequent casts. 
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These parts are typical of those die cast in copper base alloys for 
corrosion resistance or where maximum strength is required. 


Molds for plastics usually cost more than 
casting dies. 

Plastic moldings do have advantages over 
die castings in that they are dielectrics, are 
not subject to corrosion, usually need no 
applied finish and, in most cases, are lighter 
in weight for given dimensions. Appearance 
may or may not be superior in the case of 
the plastic molding although it can be 
transparent or translucent and the die cast- 
ing is always opaque. Casting rates nearly 
always exceed molding rates and are far 
higher when the plastic part is compression 
molded. 

In this, as in other comparisons given 
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above, there are always cases or particular 
properties in which the die casting is not 
equal to or better than the competing prod- 
uct. There are many instances, however, in 
which the die casting has more or greater 
advantages and fewer and less significant 
drawbacks and, where this is the case, the 
die casting is commonly chosen and gives a 
good account of itself. 

Although some die casting alloys, e- 
pecially those based on aluminum and on 
magnesium, can have physical properties 
improved by heat-treatment, this is rarely 
done because it is likely to result in the 
formation of blisters. 


Diagrammatic arrangement of an air snjet- 
tion die casting machine with gooseneck im 
position to fill the die. 
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or spinning integrally cast studs or rivets. 
Some of the softer alloys withstand severe 
forming and piercing of holes in sections 
up to ¥g in. thick is often done when it 
happens to be more convenient than coring. 
Punches are often used to remove flash from 
cored holes. 


It is commonly advisable to design the 
casting so as to minimize die cost if, at the 
game time, the design is such as to attain 
reasonable economy on other scores such, 
for example as the use of minimum metal 
(consistent with adequate strength and stiff- 
ness), Minimum machine work or, in other 


Finishing 


Although most die castings possess suf- 
ficient corrosion resistance to be used with- 
out applied finishes, except in severe ex- 
posures, some form of chemical treatment, 





EE 





in two parts later assembled. In that event, adequate strength and thickness permit and avoiding all nonessential f grt, 
however, the com of spony oe - pcan as will still insure reasonable ease in casting. 15. Avoid large flat surfaces, especially 
i py chine WOrkK On the Castings woulc portions castings ? 
cee Tae. If it later develops that 3. Maintain section thickness as nearly uni- exposed " of 
more castings than contemplated are re- form as conditions permit but, where depart- 16. Never specify tolerances closer than are 
png rage aged baggage ol ures from uniformity are essential, see that — essential or than are held on mating parts 
i more costiy aie ae ¢ e ally. . 
Pe die costs are written off, economies the transitions from thicker to thinner ore unless such tolerances are within the limits 
increase rapidly on reorders, for the die made gradual rather than abrupt. common in die casting the alloy chosen. 
caster usually maintains the die without : : 
mah ale sw ih 7 Wh ai be main 
In all cases, it is good policy to discuss other requirements, including avoidance of that sufficient metal is to 
the design of die castings with a competent excessive die costs) the core will save metal, —the casting will “clean up" when machined 
we caster usually before the design is frozen, reduce machine work, help to keep sections ‘yet not require deeper cuts than are needed. 
because the caster knows where economies if ond net too thick ead 
are attainable and how the greatest over-all substantially 18. Be sure that cavity walls and cores have i 
savings can be realized. For lack of such ad- thereby tend to lower cost per casting. sufficient droft to facilitate core removal and . 
vice, or because it is not followed, costs are : insure ejection : casting from with- 
| aa much higher than they need be and 5. Avoid the use of loose cores (knockouts) to of the die 
- castings less satisfactory. A caster who daily except where the benefits attained clearly out undue pressure on ejector pins. 
faces casting and die problems is much more worrant the extra die cost and the slower 19 See that ejector pins are not so located as 
likely to foresee and to prevent them than a casting rates result : 
designer, however competent, who may not that " to leave unsightly marks on exposed surfaces 
understand die and casting problems and 6. See that cores are not so long or so slender of the casting or as to cause significant dis- 
elie hence +E iapelbeeaguaaa constructions that as to be easily bent or broken or as to require tortion of the casting. 
—s- operating mechanisms that involve unwar- 20. Make use of infegral fastening elements 
8 prod- ranted cost, where these will lower assembly cost and 
ever, in his 
greates | Machining 7. Where consistent with other requirements, _ still meet other requirements. 
— aiies of see that cores are so arranged as to facilitate 21. Specify that necessary threads be: cost 
ase, t e Machining of die casting presents ew withdrawal and as to avoid undue die cost. when this is feasible provided the resulting 
givesa § problems. Nearly all of the alloys, save those : ree z 4 nd will effect 
high in silicon, are comparatively soft and 8. Design cored openings so that cores are of : thread will be satisfactory ond a 
ys, € © easy to cut and even the high silicon-alumi- the simplest shope.that will still satisfy other net saving over threads that are chased or , 
and on § num and silicon-copper alloys do not present : pee: : topped. kee - 
yperties dificult machining problems, especially for requirements. : aerpice: “ae Age RSE 
| rarely | carbide tools. The latter are in quite general 9. Do not specify small cored holes unless it — 22. Where costings are to be exposed to 
in the | use on die castings of all important types is that effect ; net y oF ‘ ~ view, } that they are pleasing in appear- 
because, even on the free-cutting type, grind- certain | ‘they mr oye: ance co air with mating parts that are - 
ing or lapping, once properly done, need @ result superior to that ante Oy Gri — ‘nd | es as to be in 
not be often repeated and down time for or piercing (punching). hee oe. ued are so shaped as 
machines is small. High-speed steel or even __skeeping with the function they perform. | 
carbon steel tools are adequate for most 10. Design the casting so that machine work oe 23. When castings are to be polished or 
short-run jobs, though such tools naturally will be minimized unless the machining need- e ‘ Ly that 
need more frequent grinding than carbide ed will result in increasing over-all economy. buffed, see sr go naga ad shaped into 
6 yd all machine work on die cast- 1. See that design is such that flash removal - contact with wheels or belts such as are com- 
ings is done with light cuts because, since no more mar. costly than it need : . “monly ‘employed for work type. i 
casting can be made close to size, little wit ae be. ‘ aR a ee for of this ‘ . 
oad ov — —o — have 12. Avoid the use of undercuts’ such ato 8 =. 24. Specify cast-in inserts only when they are 
“een edges and, as a rule, should be run at necessitate slides 2 complex coring ring unless essential fully justified such increase 
r inje- ¥ high speed, often the highest speed at such ¢ ceases th me. in cost ag 60 —_ 
neck in | which the machine can operate. Diamond savings é * “8 retes rot 
boring is done occasionally. Rake and other than TSO : in die cost or decrease in 24. Submit tentative designs to one or more I 
gtinding angles are not critical. In general, casting rate as might result. — die casters for comment and possible im- 
gtinding as for free cutting brass yields ee, hee eS for ' 
satisfactory results. Shaving dies and broaches 13. Provide ample fillets ‘at inside comers — provement, including means fe lowering j 
~ quite videly used, the former for and see that outside edges are at least slight- costs, before the design is frezen and cannot 
ash removal and the latter for sizing holes rounded unless departure from this prac- be altered. 
of removing core draft. Most alloys have y . 
sufficient ductility to permit staking, head- , . : 
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words, the most economical over-all result 
for the total number of castings required. 
While a simple and low cost (though not 
acheap) die is generally desirable, there are 
many cases in W hich, by spending. more on 
the die, greater economies in machining of 
castings Or in total metal used are realized 
and greater OV er-all economies are attained. 





RULES FOR DESIGN 


It is often possible to — a die ae 1. Keep over-all dimensions and weight as tice is fully warranted by some special con- 
one piece by using special coring, slides " 
- other expedients that are somewhat ex- low as the satisfaction of other requirements sideration. 


pensive and attain minimum casting costs 
when die work would be less and die cost 
would be lowered if the casting were made 


permit. 
2. See that all sections are kept as thin as 












14. Keep castings as simple in shape as at- 
tainment of other desired features permit, 








anodizing, plating or organic coating is 
often applied to improve corrosion resist- 
ance, appearance or both. 

Finishing is accomplished with less work 
in preparing surfaces than on other forms 
of castings because as-cast surfaces are 
smoother. Zinc die castings, which are 
plated in very large volume, can be cast so 
smooth that only buffing is needed (except 
at parting lines) to prepare the castings 
for plating. 

Plating is easily done on zinc, brass and 
lead die castings. Aluminum is more diffi- 
cult to plate and adherence of the coating 


Present and Future Applications 


Die castings are employed today in an 
exceedingly wide range of products that are 
manufactured in quantities of 500 or more 
or in sufficient quantity to warrant the cost 
of the dies. This range of casting applica- 
tions is constantly being broadened as means 
for lowering cost or improving quality are 
found and as designers come to appreciate 
the advantages and the extent of the econo- 
mies that die castings yield. 

To date (except, perhaps, during war 
years) the automobile industry has been by 
far the largest user of die castings and has 
consumed fully half of the total output. 
Applications in this field include such 
mechanical parts as carburetor elements, 
fuel pumps, windshield wipers, horn parts, 
window regulator components, vacuum and 
hydraulic brake parts, transmission elements, 
shock absorber components, lubricant seals 
and many others. Even wider use has been 
attained, however, in parts that perform 
both a mechanical and decorative function 
and, as a rule, are plated. These include 
radiator and radio grilles, hardware, instru- 
ment panel components, steering wheel 
units, lamp bezels and bodies, mirror brack- 
ets, hood and fender ornaments, moldings, 
windshield and window frames, etc. 

All but a small fraction of automobile 
die castings have been in zinc alloy largely 
because cost per casting has been lowest, 
strength ample, surfaces remarkably smooth 
and plating easily done. 

Next in extent of use have been die 
castings for home appliances and for other 
electrical applications. These include hous- 
ings, frames, handles, mechanical parts, 
gears, agitators, fittings and the like. Much 
the largest group of these have been in zinc 
alloy but, especially where light weight is 


Front and back faces of a gate of zinc alloy 

die castings from a single combination die 

having 13 cavities, 8 of which are in one 

group and form castings of small size con- 

nected by a thin sheet of flash. Each large 

casting is next to an overflow well, on some 
of which ejector pins bear. 
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depends upon etching or undercutting. Plat- 
ing on magnesium die castings has been 
done on a laboratory basis but is not in 
general commercial use. Tin die castings 
take and hold a bright polish without plat- 
ing. 

Zinc and aluminum die castings are often 
anodized and the coatings can be dyed black 
or in colors. Anodic films also make good 
undercoats for enamel and for other organic 
finishes. Zinc die castings are frequently 
given immersion films of the chromate or 
phosphate type to improve the adherence 
of subsequent organic finishes and to in- 


important, aluminum and magnesium die 
castings have been chosen. Occasional cast- 
ings in lead, brass or tin are found but only 
where some rather unusual condition has 
to be met. 

During the war, the number of die 
castings used for shell parts alone exceeded 
several hundred million. Again the zinc 
alloys have played a leading role but alumi- 
num gained extensive use and many millions 
of lead die castings were made. Many shell 
castings took the place of screw machine 
products but others were of shapes not 
readily made by any machining process. 
Some had threads cast with high precision. 
Die castings also were used for small gun 
mounts, aircraft parts, tank equipment, fire 
fighting equipment, flame throwers, com- 
munication equipment, rockets, cameras, 
instruments and light machines of many 
types and other equipment employed by all 
branches of the service and in corresponding 
non-service uses. Where ready portability 
and light weight were essential, the light 
alloys were specified but not to the complete 
exclusion of brass or zinc alloys. 

In normal times die castings play an 
important part in such products as vending, 
business and similar types of light machines, 
in instruments of great variety, in hardware 
and tools, in lighting and heating equip- 
ment, in such industrial products as pulleys, 
gears, cams, couplings, pumps, compressors, 
expansion bolt shields, special nuts, pillow 
blocks, bearing components, lubricating and 
painting equipment, fire alarms and ex- 
tinguishers, escalator units, conveyor ele- 
ments, hose fittings, wiring devices, fasten- 
ings and scores of other products. 

Many optical products such as binoculars, 
projectors, cameras, telescopes, lens holders, 








crease corrosion resistance, especially fe 
sever exposures. When such treatment js » 
applied, light sand blasting is someting 
done before painting. 

Although enduring air drying orgy 
coatings are available for most die cag; 
baking of such coatings (when the 
chosen is intended for baking) often i, 
proves enduring properties. Baking temps; 
tures should not exceed 300 F in the gy 
of zinc die castings. Prime coats should be, 
types that do not react with the base me 
in such a way as to affect adherence 
versely. 


sighting devices and the like have bed 
adapted to quantity production at minim! 
cost through die cast elements. 

In the communication field, telephoe§ 
components, radio parts, teletype elemen, 
radar parts, special tools and many relate 
units have been die cast with high econom! 
In such products, portable units are like 
to be in aluminum or magnesium but zis: 
alloys are at least equally popular aj 
present some advantages in greater strengt, 
ease of casting and ease of plating. 

Die castings have proved popular aj 
successful in plumbing specialties includiz 
full lines of bathroom equipment, show 
heads, faucet parts, floor plates, toilet (. 
tings and the like. Most such products a 
for zinc alloys that usually are plated bz 
some lead die castings are applied for hig 
corrosion resistance and have replaced som 
brass fittings because not subject to stainix 
corrosion. 

For toys and novelties, die castings hav 
proved almost ideal, especially where fx 
details (as on model locomotive, airplax 
car, truck, bus and similar items) «x 
necessary. The volume of such items 
large in peacetime, as the parts are low i 
cost, are easily reproduced and are realist 
replicas of larger products. 

With such diversity (and uncounted pro 
ucts that might be named have not bes 
mentioned) die castings enter into an a 
traordinary range of products and hi 
become indispensable. Die casting often di 
places parts made in economical forms 
other processes (and usually with low 
cost) but is not often displaced by compe 
ing products. It is thus a virtual certaion 
that die casting will continue to grow # 
popularity and in extent of use. 
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Johnson Bronze is ready to supply your peace time i 
bearing needs. We had no reconversion problem. The ; 
change from war production to peace time operation 

was made over night. And we have much more to 

offer Industrial America. Our facilities have been 
increased . . . our equipment is the finest obtainable . . . 

we have added greatly to our skill and experience . . . 

and we are the on/y beanng manufacturer that makes 
every type of Sleeve Bearing. Why not consult with 
Johnson Bronze now? Let us help you solve your 
bearing problems . . . help you get an early start for 

your post-war market. 


JOHNSON BRONZE CO. 


769 §. MILL ST. NEW CASTLE, PA. 


CAST BRONZE 
Plain or Graphited 
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tube problems to this staff of experts 


abcock & Wilcox is a logical place to bring your 
mechanical tubing problems—for a number of good 
reasons. 


First, because so many do bring their tube questions 
here—and have for 35 years—B&W can answer yours 
in the light of exceptionally broad experience in sup- 
plying both Seamless and Welded Tubing for mechan- 
ical uses. 


And ... this B&W experience embraces a wide range 
of analyses—from simple low carbons to high alloys; 
S.A.E. alloys, stainless and corrosion-resistant steels, 
carbonmolybdenum steels, special B&W Croloys. 


Because B&W makes both Seamless and Welded Tub- 
ing, it is in a position to match tubes to your mechani- 
cal uses without prejudice toward either type. B&W 
recommendations are therefore impartial—based only 
on what tubing is right for the job at hand. 


In the present range of steels available, designers are 
offered vast opportunities to effect worth-while short- 
cuts—in time and material—to better peace-time prod- 
ucts at lower cost. B&W metallurgists and technicians 
are always ready to help with technical data on tensile 
roperties, structure and grain size, hardness and 
fardenability, on fabricating, heat-treating and ma- 
chining capabilities—to check such factors as yield 
strengths and elongation against service demands. 


Make the expertly-staffed B&W laboratory your "ques- 
tion and answer department" on tube problems. Do you 
have the new bulletin listing 120 proved uses of B&W 
tubing? Perhaps these present uses will suggest future 
savings. Ask for folder “Applications of B&W Tubes.” 





ba 
Other B&W Products 
THE BABCOCK & WILCOX CO. 
85 LIBERTY STREET ° NEW YORK 6, N.Y. 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service * Water-Cooled Furnaces * Super- 
heaters * Economizers * AirHeaters * Pulverized-Coal 
Equipment * Chain-GrateStokers * Oil, Gasand Multi- 
fuel Burners ° Refractories * Process Equipment. 
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Bearing Parts, Gudgeon Pins and Aircraft 
Engine Cylinder Liners shown above are 
among wartime uses for B&W Mechanical 
Tubing that suggest time-saving, cost-cutting 
peace-time applications. 
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here’s 


HOW 


Here’s a new Dow plastic that gives you the rare opportunity to put your plastic plans to 
work—RIGHT NOW! Most plastics are still short. But this new Dow development—its 
durability and effectiveness proved in war—is now freely available for the many peacetime 
jobs that call for its unique qualities. It may be just the thing you need. Suggested applica- 
tions include tools, electrical insulation, home appliances, sporting goods. Field experience 
and Dow research point unmistakably|to a world of opportunities for new and profitable 
civilian applications. Full data is waiting for you. Push your plastic program—NOW — 
ask Dow about Styraloy at once! 
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PLASTICS 


STYRON ¢ STYRALOY « ETHOCEL 
ETHOCEL SHEETING « SARAN © SARAN FILM 
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METHODS: Machining 


Machining Plastics 


The machining of that wide variety of materials grouped 
under the name of plastics offers problems differing as widely 
as the characteristics of the various materials. A basic similarity, 
however, permits grouping all of the materials in considering 
their machining characteristics. 


Sawing and Slicing 

For most plastics sawimg is a simple operation, easily per- 
formed at about 1200 ft. per min., with the band having 14 
to 18 teeth ver in. In the case of cellulose nitrate, which is 
flammable at temperatures above about 600 F, over-rapid feeding 
should be avoided. Sawing is performed dry. Slicing is fre- 
quently preferred to sawing for this material. A razor-sharp 
blade is used, and the material is softened by heating to about 
140 F in a water bath. One minute immersion is generally 
sufficient. Methyl methacrylate (Lucite, Plexiglas) can be 
sawed without a lubricant if feeds are slow, but use of a jet 
of water will eliminate chipping. Oil or bar soap as lubricants 
will prevent rusting of the equipment, but water is better. 

In the case of the phenolics, dust and fumes are thrown off, 
making a blower system necessary when operations are of 
substantial volume. The brittle and abrasive nature of the 
material makes abrasive sawing the preferred process over the 
use of the steel saw. When used, high-speed steel saws can 
be operated without coolant at speeds of about 2000 r.p.m. 
Band sawing, with the teeth having only slight set and clearance, 
is also done dry. 

The abrasive disc for cutting phenolics should be resin- or 
rubber-bonded, and operated with a jet of water as coolant. At 
times slicing may be preferable for these resins also, and in such 
cases a preliminary softening in hot oil will assist in the cutting. 


General Machining 

Drilling in plastics is best done with standard high-speed 
steel drills, ground with slightly negative rake on the cutting 
lip. A slight radius ground at the end of the lip helps maintain 
hole size. For very small drill sizes, speeds may be of the order 
of 10,000 to 12,000 r.p.m., decreasing to about 5000 r.p.m. for 
\- to 3/16-in. sizes, and to about 1500 r.p.m. for 4-in. sizes. 
For cellulose nitrate plastics, drill speeds should be much slower, 
not exceeding about 2600 r.p.m. for the smallest holes. The 
drill should be ground with a clearance of at least 10 for 
this material, and feeds should not be forced, especially in 
deep holes. 

For methyl methacrylates, the lip clearance should be 4 
to 8, and the lip angle about 70. Warm soap. solution is recom- 
mended as a lubricant. 

Specially designed drills for plastics are available, having 
maximum chip clearance, highly polished flutes, and helix 
angles in a range to suit conditions. These should be used 
for holes above about 4-in. in diam. 

Drills have a tendency to cut undersize in plastics. This is 
partly due to the closing-in of the material when the drill is 
femoved, but sometimes is the result of the abrasive effect 
of certain plastics, such as the phenolics, or of filler. To over- 
come this, many fabricators use drills a few thousandths oversize. 
Trial holes should be drilled to determine the size correction 
necessary when working to close tolerances. 

When turning plastics, tools are ground with slightly negative 
of zero rake, and with a clearance of 10 to 20 deg. Tool materials 
tun from hard bronzes to cemented carbide bits, the bronzes 
being suitable for short runs with the softer materials, the 
stellite, high-speed steel, or carbide tools for long runs or more 


abrasive materials. For the phenolics, carbides or high-speed 
tools are required, with negative rake and 16 to 20 deg. clearance 
preferred. Cemented carbides are chosen for laminates using 
glass fiber as the filler. Cellulose nitrate is best cut with the 
tool ground to a negative rake of about 3 deg. and the clear- 
ance of about 10 deg. 

Cutting speeds in general should be about 600 ft. per min. 
For cellulose nitrate, the best cutting speed will be lower, about 
325 ft. per min., with the feed fast enough to avoid glazing 
and slow enough to prevent scorching. 

Abrasive forming is often preferable to turning when ma- 
chining the cast phenolics. 

Threading and tapping make use of standard taps and dies, 
although ground high-speed steel taps or chrome-plated taps 
will give longer life. Three flutes are preferable to four. They 
are ground with little rake and ample clearance. Taps tend 
to cut very close to size, and for laminated plastics and vul- 
canized fibers taps 0.002 to 0.005 in. oversize, used with a 
little oil, are recommended. Machine tapping is done at an 
average speed of 50 r.p.m., with slower speeds for large sizes, 
faster speeds for small sizes. External threads may be cut at 
about 100 r.p.m. average speed with standard dies. Generally 
speaking, threads on work above 14-in. in diam. are best molded. 

Threads in the cast phenolics should be of coarse pitch be- 
cause of the brittleness of the material. 

Milling may be done on any standard miller, using the usual 
cutters, but for higher production and longer runs between 
grinds, cemented carbide cutters are advantageous. Cutting 
speeds are about 400 ft. per min. with standard milling cutters. 
This may be increased considerably when light cuts are being 
taken. With carbide cutters the speed may go to 1000 ft. per min. 

Hobbing machines offer some advantages over the standard 
milling machine when the nature of the work is applicable. 

Cutters should be ground with 2 to 3 deg. negative rake, and 
about 5 to 7 deg. clearance. They should be kept very sharp, and 
the cutting edges should be boned after grinding. Slow feeds 
will help in producing a good finish. 

Abrasive cut-off wheels mounted on a high-speed spindle 
can sometimes substitute for the milling operation. 


Fine Finishing Operations 

Grinding and sanding can be done with plain or centerless 
grinders, belt or disc sanders. Plenty of coolant should be used, 
either kerosene or water, or water-soluble, lubricant, to prevent 
plugging of the wheels. Grinding is not advised for cellulose 
nitrate. Buffing with cotton buffing wheels, turning about 1000 
r.p.m., will give a good surface. Tripoli or a similar polishing 
material may be used in connection with the buffing. 

Grease burnishing, in which the parts are tumbled with three 
parts pegs and two parts plastics articles, with a pint of grease 
sawdust and a cup of precipitated chalk, requires from three to 
12 hr. at 30 r.p.m. Addition of 4 oz. of wax mixture per 25 Ib. 
of pegs instead of the grease sawdust and chalk will produce 
a wax finish. For dry tumbling, a cup of triple F pumice and 
114 cups of paraffin oil should be added to parts and pegs. 

Chemical polishing is usually superior to other methods for 
materials like cellulose nitrate. Dip polishing or vapor polish- 
ing, using acetone for the former and ethyl acetate or acetone 
for the latter, gives a smooth finish with a minimum of work. 
A 10- to 15-sec. immersion, or three sec. in the vapor for the 
second method, is sufficient. Articles dry sufficiently to be han- 
dled in about 10 min., and are completely dry within one 
to two hr. 


Prepared by Kenneth Rose, Engineering Editor 
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No chances can be taken that critical parts will 
fail in life-saving equipment like this aircraft crash 
truck. When in operation the nozzle must move 
freely and easily so that the operator can “sweep”’ 
the flaming gasoline away from the trapped 
flyers with the high-pressure water stream. 

Even under the terrific force developed by the 
high-velocity jet, the bearings in the swivel joints 
of the nozzle must not bind or seize. And of 
course there must be no rust or corrosion to im- 
pede the smooth action of these bearings. 

That is why Samuel Eastman Company installs 
bearings of Surface-Hardened Stainless Steel in 
the swivel joints of the nozzle. 

With the new Surface-Hardening Process 
(Malcomizing), it is now possible to take advan- 
tage of the inherent strength and corrosion-resis- 
tance of stainless steel, and at the same time to 
cet wear-resistant surfaces as hard as 95 Rock- 
well 15N (73 Re). 

Wherever remarkable ability to stand up under 
abrasive wear, combined with resistance to heat, 
corrosion, and oxidation will prevent failure of 
critical parts, you should consider the Stainless 
Surface-Hardening Process. 


For More Information 


If you want to know more about the advantages 
of this new process and how you can use it, write 
for the technical bulletin. If you wish, one of our 
metallurgical engineers will discuss it with you. 


CAMBRIDGE 41 



















* MASSACHUSETTS 


SUCSIDIARY OF INDUSTRIAL STEELS, INC. 
America’s Largest Warehouse for Stainless Sheets, Bars, Tubings, Wire, Valves, Fittings, Electrodes and Hardware 
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STAINLESS SURFACE HARDENING CO. 


253 BENT STREET 
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NUMBER 97 METHODS: Hard Surfacing 
November, 1945 
Hard-Surfacing Methods 

When machine or equipment parts are subject to localized The speed with which the rod is moved must be determined 
wear, it is frequently advantageous to face the area concerned with with the need for controlling the slag in mind. Another lim- 
a wear-resistant alloy. The parts are given longer life, main- iting condition is the time required to bring the steel surface 
tenance costs are reduced, and more effective use is made of up to melting temperature. When welding technique and 
the materials. Parts already worn may be salvaged by this machine settings are correct, a single complete circle with the 
method and returned to service better than new. rod will require about 3 sec. 

Types of Hard-Surfacing Materials Oxyacetylene Method 

Hard-surfacing materials may be grouped into five types,. as The same preheating precautions should be taken as for the 
follows: arc method if the carbon content of the base metal is above 

Type 1—Alloy cast irons and steels containing less than 20% 0.50%, or if the pieces are large. When the hard-surfacing 
alloying elements. material is of Types 2 or 3, the technique is quite similar to 

Type 2—lIron-base alloys containing more than 20% of that used for welding steel. It is very important to avoid 
alloying elements. Tungsten, chromium, molybdenum, vana- penetration into the base metal when using materials of these 
dium and manganese are the most common. types, and the flame should contain an excess of acetylene 

Type 3—Non-ferrous alloys, such as the cobalt-base materials (reducing flame), adjusted so that the outer cone is two to 
containing chromium and tungsten. three times the length of the inner cone. 

Type 4—Hard materials, such as tungsten carbide or boron A small area of the surface of the base metal is brought 
carbide, embedded in a high-strength binder. to a sweating temperature, the end of the rod is brought into 

Type 5—Diamond substitutes consisting of small (34 to 14% __ the flame, and allowed to melt, and the molten metal is spread 
in.) cast pieces of tungsten carbide. evenly over the sweating area. The rod should not be stirred 

When wear resistance without shock is being considered, the nor puddled when using materials of Types 2 and 3, as it i 
types may be rated from 1 to 5 as given, in terms of increasing is important to avoid dilution of these types with iron. Such 
wear resistance. Cost per pound will in general follow the same dilution causes wide fluctuation of hardness values of the surface, 
rating, with the range being from approximately $.50 to $5.00. with consequent shortened service life. 

If the part is to be subjected to impact, the order of rating will When the metal is such that slow cooling is required after 
be reversed. When a smooth or precision surface is required, facing, the work may be buried in lime or in powdered mica. 
materials should be chosen from Types 1, 2, and 3. 

Hard-surfacing may be applied by use of the oxyacetylene Genera! Considerations 
flame, the metallic arc, or the carbon arc. The arc methods find In hard-surfacing worn parts that require considerable restock- 
widest application where the area to be coated is large and ing, it is usually advantageous from the standpoint of costs to 
finish is relatively unimportant, while the oxyacetylene torch build up the surface to within 1/16-in. to %4-in. of finished 
is used when better finish is an essential. size with an ordinary steel rod, or with an alloy of Type 1. 

The remaining thickness may then be made up with a harder 
The Arc Method material. 

When using the electric arc for hard-surfacing, higher heat Before a wear-resistant facing is applied to a worn part, the 

is obtained in a smaller area than with the gas techniques. ‘[o piece should be examined carefully to determine its soundness. 
preheat the steel base, it is necessary to hold a long arc and A Magnaflux test is helpful at this point. A final Magnaflux 
to apply the electrode with a circular motion. The arc should examination after completion of the hard-surfacing operation 
be about 14 in. long, and the tip of the electrode should be _ is also advisable. 
Moved in circles about 34 in. to 1 in. in diam., advancing When shafts are to be hard-surfaced, but warpage must be 
about 4 in. with each swing. In this way the base metal is avoided, the material may be applied as a succession of longi- 
heated while the deposited metal is kept fluid long enough tudinal beads, alternating sides of the shaft. Another method 
t0 float off impurities and oxides on the surface of the base metal. _is to apply a bead that spirals around the shaft. 

When the base metal is of carbon or alloy steel containing The weight of hard-surfacing material required for a par- 
more than 0.50% carbon, preheating in the usual way is desir- ticular application can be estimated from the following table: 
able. This may be done in a commercial furnace, or in a home- 
made gas-fired brick furnace. ; . 

Deposition of the hard-surfacing metal should be done with Thickness of alloy, im. | 1/16 i 1/8 — 3/16 : 1/4 
the welding machine settings at 24 volts or higher, and with | Approx. weight per sq. in. | 0.02 Ib. |0.04 Ib. |0.06 Ib. |0.08 Ib. 
sufficient amperage to heat the welding rod to redness for 
its entire length. 

Using the rod with a circular motion as described accom- Parts that require a smoother surface than would be obtained | 
Plishes both preheating of the base metal and postheating of with the deposited material may be given a finish grinding. 

0 CSU the deposited material. In addition to floating off oxides on the This is required of many types of shafts, of automobile engine 
) metal surface, it helps to eliminate slag holes by keeping valves, etc. The lower coefficient of friction of the hard-surfacing 
e the slag in a molten state, and by melting and flowing off any alloys helps to provide longer life for the hard-faced part and 
TS slag that may have solidified ahead of the rod. also for the contacting part. 
Prepared by Kenneth Rose, Engineering Editor 
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NICKEL 


gives a bandsaw 


BITE! 











... this specialty steel 
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(a high-carbon grade) 
toughened by Nickel 


Built for tough jobs, this bandsaw is .80 carbon steel fortified with 2.25 
to 2.50% Nickel. 

The maker... E. C. Atkins and Company of Indianapolis, Indiana... i 
specifies Nickel to secure the reliable performance assured by the spe fF 
cial mechanical properties developed by high-carbon Nickel alloy steel. 

In addition to imparting ability to withstand repeated flexure, 
Nickel improves wear resistance, handling characteristics in fabrication 


and response to heat treatment. HL 
Consult us on its use in your products or equipment. Write us today. af he 


THE INTERNATIONAL NICKEL COMPANY, INC. ncw'torcs.x: 
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Steels for 


Nitriding is the name given to case-hardening with ammonia 
gas: Prior to nitriding, the work-pieces are heat treated for the 
needed core properties and then machined to within a few 
thousandths of their final dimensions. The actual case-hardening 
is accomplished by heating to 930 to 1200 F in an atmosphere 


Nitriding 


case depths at a processing temperature of 975 F. 


Materials for Nitriding 
Certain types of cast irons and both wrought and cast steels 
can be case-hardened by nitriding. The most important group 


of ammonia in a sealed furnace. No quenching is needed to of materials used in this process are special alloy steels contain- 


Table 1 





Case Depth at a Nitriding Temperature of 975 F 



































Time, br. | 1 | 5 ig ss 20 30 | 40 50 60 70 80 
Case Depth | — | 0.005 0.008 | 0.010 | 0.012 | 0.015 | 0.018 | 0.021 | 0.023 | 0.026 | 0.029 





ing, generally, about 1% aluminum and certain other alloying 
agents. In addition, stainless steels may now be nitrided to give 
products that are simultaneously ultra-hard and corrosion- 
resistant. A list of the compositions of some common nitriding 
steels is given in Table 2, and the physical properties of these 
steels are tabulated in Table 3. 


harden this case. Distortion, therefore, is practically eliminated.* 

The nitrided surface has excellent wear resistant qualities; 
retention of hardness at elevated temperatures and resistance to 
fatigue failures and to certain types of corrosion are other char- 
acteristics of properly nitrided parts. Table I indicates the 
length of time that is required to produce a variety of nitrided 


Table 2—Commonly Used Nitriding Steels** * 








| Composition, Percent ° 
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Silicon | Molyb- 
Type | Carbon | Manganese| (max.) Chromium | Aluminum denum Others - 
Nitralloy 125 (Type HH) | 0.20-0.30 | 0.40-0.60 | 0.30 | 0.90-1.40 | 0.90-1.40 | 0.15-0.25 oo _ 
Nitralloy 135 (Type) | 0.30-0.40 | 0.40-0.60 | 0.30 | 0.90-1.40 | 0.90-1.40 | 0.15-0.25 sel we 
Nitralloy 135 Modified * 0.38-0.45 | 0.40-0.70 0.30 1.40-1.80 | 0.95-1.35 | 0.30-0.45 — — 
Nitralloy N (32% Ni) | 0.20-0.27 | 0.40-0.70 — 1.00-1.30 | 1.10-1.40 | 0.20-0.30 | Ni 3.25-3.75 - 
Nitralloy 230 (Alamo) | 0.25-0.35 | 0.40-0.60 | 0.30 — | 1.00-1.50 | 0.60-1.00 = oa 
Nitralloy EZ * | 0.30-0.40 | 0.50-1.10 | 0.30 | 1.00-1.50 | 0.75-1.50 | 0.15-0.25 nh Se 0.15-0.25 
Austenitic Steel * * 0.45 — -_ “wo | — 0.30 Ni 14.0 W25 
Nitrard 1.5 — a THe 40: 1 v1 pees 
| os | 03 - Tye er 0.5 V0.7 om 
Special nitriding steels | 13 =e = = 3 - ce => 
capable of furnishing | 0.8 0.2 ose 3.8 _ 8.6 W114 vi 
eeorenes | 130150)  — — | 100-125) — | — | w475-525 | V0.15-0.25 
—_ 1 — — 13 -- 13 W 0.5 V0.3 
0.4 0.3 1 5 — 1.3 Ni 0.2 V0.4 TTT 
: et Sitio of detadone steel can now be surface-hardened by what are essentially nitriding processes (e.g., by the process of the Stainless Surface Hardening cr 
(Continued on page 1463) tH 
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SILVER BABBITT GIVES 
“TIN BASE” PERFORMANCE 
AT LESS COST 





8B: of the tin shortage, it was de- 
veloped as a substitute, but during 


three years of gruelling wartime service it 


has proved equal to tin-base babbitts—yet 
less costly. 


N-B-M Silver Babbitt has found its place in 
peace-time economy and promises you con- 
siderable savings. Specify 


N-BeM 


SILVER BABBITT 
NATIONAL BEARING 


DIVISION 


AMERICAN . 
ST. LOUIS » NEW YORK Brake Shog 


COMPANY 


PLANTS IN: ST. LOUIS, MO. + PITTSBURGH, PA. » MEADVILLE, PA. + JERSEY CITY, N. J. * PORTSMOUTH, VA. + ST. PAUL, MINN. + CHICAGO, Ill 
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STEELS FOR 


Table 3—Physical Properties of Some Nitriding Steels* 


NITRIDING 





Type 


| Yield Point, 


| Heat Treatment ° 


p.s.i. 


Tensile 
Strength, 
p.s.i. 


Elong. in 
2 in., % 


| 
Hardness 
BHN 


Red. in 
Area, % 


Izod 
Impact, 
ft-lb. 





Nitralloy 125 


OQ 1750, T 1100 
OQ 1750, T 1200 | 
T 1300 | 


OQ 1750, 


117,000 


132,000 


18.0 





103,000 


122,000 


21.0 








85,000 


102,000 


26.0 


61.0 | 
67.0 


70.0 





Nitralloy 135 


OQ 1700, T 1100 | 


137,500 


155,000 





~0Q 1700, T 1200 


120,000 


138,000 





OQ 1700, T 1300 | 


103 ,000 


121,000 





After nitriding™ | 


After nitriding ** =| 


129,000 


159,000 





15.0 


20.0 


52.0 
58.0 





23.0 


62.0 








98,000 


123,000 





Nitral'oy 135 
Modified 


OQ 1700, T 1100 | 


165,000 


181,000 





| OQ 1700, T 1200 


141,000 


158,750 








125,000 


145,000 





Nitralloy N 


| 
—| 
| OQ 1700, T 1300 | 
OQ 1650, T 1200 | 


114,600 





After nitriding’*® | 


180,000 





Nitralloy EZ 





As hot rolled 





| Asassied at 1400 
OQ 1700, T 1100 | 





132,400 


190,250 











120,000 





93,125 
139,000 





~0Q 1700, T 1200 | 


125,500 





OQ 1800, T 1100 | 


OQ 1800, T 1200 | 


141,500 





127,500 


























® Unless the upper and lower limits of composition are given, 
the value appearing in this table is an average. 


‘Ammonia gas is introduced into the furnace and it breaks 
down (undergoes about 30% dissociation) in the presence 
of the hot steel. The nascent nitrogen liberated by this dis- 
sociation of the ammonia combines with some of the alloy- 
ing elements in the surface of the steel to form finely dispersed 
nitrides (which are responsible for the very hard and wear 
resistant case). 


°"The Metals Review,” American Society for Metals, No. 7, 
July 1945, Vol. 18, p. 6, lists a new graphitic steel for nitrid- 
ing that contains 1.25% carbon. 

* Nitralloy 135 (type G) with selenium. 

"In certain cases it is advisable to relieve internal stresses (such * For aircraft engine valves (the stems of which are nitrided). 

as machinery stresses) before nitriding. ® The abbreviations used are: OQ=oil quench, and T=temper. 

‘© Nitriding temperature was 975. 

'00O 1850, T 1100, nitrided for 90 br. at 900. 


‘200 1750, T 1300, nitrided for 90 hr. at 900. 


* Data taken largely from Homerberg, V. O., “Nitralloy and 
the Nitriding Process,” published by the Nitralloy Corp., N.Y. 


* Ancraft specification. 


Compiled by Robert S. Burpo, Jr. 
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One of the problems encountered in 
connection with the cold rolling and 
forming of beryllium copper was the im- 
pregnated surface oxides. These oxides, 
which become impregnated in the surfaces 
of the strip during the hot rolling and in 
the anneals, are highly abrasive and cause 
undue wear on rolls and dies used in the 
fabrication of the product. 

It was found impossible to remove the 
oxides by pickling, due to their resistance 
to acids. A mechanical method was then 
developed for their removal. 

A special grinding machine was de- 
signed to remove a few ten-thousandths 
of an in. of material from the surface of 
the beryllium copper strip continuously 
and from both plane surfaces in the one 





operation. The machine consists of a 
housing in which are mounted a number 
of abrasive wheels, the surfaces of which 
travel in a direction opposite to that of 
the beryllium strip passing through the 
machine. After oxide removal, the strip 
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Removing Impregnated Oxides from Beryllium Copper 


by George H. Slagle, 
Slagle Beryllium Co. 


is then cold rolled and processed into dia- 
phragms, bellows, springs, etc. 

For uses where plating and high finish 
is not a factor, the oxides may be left on 
the beryllium copper strip for abrasion 
and corrosion resistance after heat treat- 
ment of the finished part. 

The grinding operation produced a 
quantity of fine, highly abrasive dust, 
which is kept out of the atmosphere by 
means of an American assembled type 
Dustube dust collector, which handles the 
exhaust air from the housing surrounding 
the grinding wheels. Up to the time of 
the installation of this unit, it constituted 
a health hazard to the operator. 

In the accompanying photograph is a 
grinding machine for removing surface 
oxides from both sides of beryllium cop- 
per strip. (Photo, courtesy of the Ameri- 
can Foundry Equipment Co.) 


Melting 18-8 Stainless Steel 


by Victor T. Popp, Jr., 
Fort Pitt Steel Casting Co. 


Here is the procedure we have found 
best in melting down 18-8 low carbon 
stainless steel in an electric furnace in the 
foundry. We first melt down a heat of 
plain carbon steel (0.15 to 0.20 C), hav- 
ing added nickel to the original charge. 
We start adding iron ore to reduce the 








carbon, adding at the melt-down and not 
with the charge. Were it added with the 
charge, its boiling action and expulsion 
of heat would blast out pieces of the bot- 
tom of the furnace and the ensuing holes 
would have to be rabbled and repaired. 
Moreover, it would contaminate the slag. 

After the boil has subsided, a partial 
slag-off is made. It is run-off until a por- 
tion of the bath is exposed. Then 15 to 
20% of the total manganese addition is 
made. When the manganese boil is about 
subsided, just enough slag is added to give 
a thin protective covering to the bath. The 
current is again turned on (always main- 
tain enough heat to keep the bottom free 
and clean) and stainless steel scrap and 
ferrochromium are added. Then the re- 
mainder of the manganese and silicon are 
added, as in regular practice. 

The ferro-chromium is in the form of 
exothermic ferrochromium, containing so- 
dium nitrate and forming a sodium silicate 
slag that aids in flushing out inclusions 
and, by exothermic reactions, helps drive 
off hydrogen and other unwanted gases. 
A small portion of this exothermic ferro- 
chromium can be added before and after 
each addition of scrap, the nature of the 
material compensating for any heat loss. 

The nitrogen contained in the exo- 
thermic compound will in itself reduce 
grain size and improve physical proper- 
ties, and it acts as a flushing agent for 
hydrogen. The finishing slag should be 
of a brown exterior and a grayish brown 
texture. 

In melting all stainless scrap, it is wise 
to melt down slowly with a low-power in- 
put to give iron ore plenty of time to 
perform its oxidation task. A tempera- 
ture, at any time as high as 3000 F, must 
be avoided since these nickel chromium 
steels absorb unwanted gas very readily. 
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Procedure for Making a Welded Die 
by John Mikulak, 
Electric Machinery Mfg. Co. 


The dies used by this company have 
been welded since 1938, and one of the 
first dies had just been replaced early this 
spring after producing approximately 
2,500,000 blanks. The length of run be- 
tween grinding on the welded dies is 
approximately twice that of a similar run 
on a good grade tool steel. Hard working 
surfaces are given the dies by depositing 
weld metal upon SAE 1020 and SAE 1025 
steel. Cost of welded dies from 11 in. diam. 





to 32 in. diam. run approximately 65 to 
30% of the tool steel dies, respectively. 

Important factors in the process are 
rigid welding procedure and control of 
temperatures, as well as a very conscienti- 
ous effort on the operator’s part during the 
welding operation. 

The procedure is as follows: 

(1) Torch cut blank from steel plate. 
Dies up to 18 in. diam. are made from 
114-in. plate and over; 18 in. to 32 in. 
from 114-in. plate. Generally somewhat 
higher carbon content is recommended, 
but the lower carbon has given excellent 
results and decreases difficulties with crack- 
ing in the fusion zone. 

(2) The rough blank is annealed by 
heating to 1150 F and held for 14 hr., 
then cooled to 500 F in the furnace before 
removing to room temperature. 

(3) The blank is then rough turned to 
size (approximately 1/32 in. left all 
around) and a “J’’ groove is machined: at 
the working edge to receive the hard sur- 
face weld deposit. This groove is similar 
to a “J” groove butt welded joint. The 
radial width of cut is 9/32 to 5/16 in. 
and 4 to % in. long. The bottom of the 
“J” is made with a 5/32-in. radius. The 
diameter at the working edge is turned 
so that the weld deposit will protrude 
1/32 in. beyond the blank surfaces. 

(4) The blank is mounted on a jig, 
which is simply a 34-in. plate disc some- 
what larger than the die blank, and is 
welded to 4 legs approximately 8 in. high. 
The legs are bolted to the motorized posi- 
tioner table. The die blank is held on the 
jig by means of guide blocks welded to 
the top plate of the jig. The die blank 
is off the positioner table proper to allow 
application of preheat to the bottom of 
plate to maintain more uniform tempera- 
ture throughout the die blank thickness. 

(5) The blank is preheated to about 
300 F. The die blank and welding jig are 
heated simultaneously, and preheat is 
placed on ton and bottom of the die blank 
simultaneously—the bottom of the die 
blank is heated through the top plate of 
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the welding jig. For checking tempera- 
tures, “Tempil” sticks of proper tempera- 
ture are used. 

(6) After reaching correct preheat, de- 
posit a bead of mild steel weld directly 
adjacent to the periphery of the working 
edge at the bottom of the “J” groove. For 
this weld a class B rod (AWS-6012) is 
used, such as Fleetweld #7—5/32 in. 
diam. at 100 amp. in the flat position. 

(7) After depositing the mild steel 
weld, allow plate to equalize temperature 
and then apply additional preheat to raise 
temperature of the blank to 400 F. It is 
very important to hold temperature con- 
stant. Welding should be done while 
plate temperatures run between 400 F to 
450 F. It is sometimes necessary to stop 
welding and again other times to add pre- 
heat—the latter especially at the bottom 
side of the welding jig. Welding should 
be done in an area free from excessive 
drafts. 

(8) In depositing the hard surface 
weld, one must weld with a speed that 
will allow the arc pool to stay open long 
enough to work gases and slag up through 
the arc pool. Welding uphill slightly will 
facilitate. There is a tendency to weld 
too fast and, therefore, obtain a porosity. 
Do not try for too much penetration, 
especially into the parent metal of the die 
blank. 

For the hard surface welding, “Tool 
Weld #60” electrode is used (Lincoln 
Electric Co.). The electrode size is Yg in. 
diam. and the welding heat is 75 amps. 
on first pass adjacent to parent metal or 
mild steel weld and 90 amp. on succeed- 
ing passes—reversed polarity, d.c. 

Each bead should be cleaned thoroughly 
and if air chipper is used, the air should 
be dry. Moisture in the air will cause 
high cooling rates and set up checks. 

If the operator sees he has porosity in 
the bead as the air pool solidifies, he 
should mark the spot and before applving 
another bead, the porosity should be re- 
moved by grinding. 

The tool weld deposit should be com- 
pletely applied in 5 or 6 layers—minimum 
number of passes in each layer or in any 
direction through the weld is 3 passes. In 
the past, more layers were used and as a 
result tended to produce cracks in the 
deposit. 

The weld deposit should be built out 
far enough to produce the cutting edge 
without necessitating additional welding. 

Reheating and welding dies present a 
certain hazard to the die from producing 
cracks. Precaution should be taken to heat 
very slowly if done in a furnace, and also, 
no part of the die should be in direct con- 
tact with the actual flame. If reheating is 
done with a torch, the operation should 
start with a small flame directly on the 
tool weld deposit and later apply heat to 
die blank and the weld deposit, simul- 
taneously. 

(9) After welding, the die is covered 
with two layers of 1/16-in. thick asbestos 
sheet, making sure no openings are present 
to create drafts on local areas of the die. 
The die is allowed to cool to room tem- 





perature before removing the cover 
The die is used as welded without aqj 
tional heat treatment. The above pr 
produces hardness up to 64 Rockwell C, 
the cutting edge. 

(10) The die is allowed to age abou, 
4 or 5 days before beginning 
grinding. Rough grinding is done with, 
dry soft wheel feed of 0.0015 in, f 
rough grinding and 0.0005 in. for finig 
grinding. 

(11) After rough grinding the & 
rests 6 to 8 days before final finishing aq 
grinding. Keyways at the periphery gp 
made as inserts from tool steel. This; 
done before the final finishing operatic, 

(12) After finish grinding, the beg 
of the die is finished to make sure the de 
will rest perfectly flat on the die holdy 
and thereby eliminate any bending stregg 


on the weld deposit. The photograph ih 


lustrates the die and punch mounted m 
the die holders and the correspondiy 
punch blanked out by this die. 





Another application of power brushin 
is removal of silver from watch did 
following plating, done without defacin 
or removing metal from raised number 
or other design figures» Previously sel 
were sand blasting, wire buff or eme 
paper, requiring 3 min. per dial. Wik 
power brushing it is accomplished in 
min. The brush used is of 8-in. dian, 
with inside diameter of 31% in.,-and with 
Tampico fibre sections of 17/32-in. thic. 
ness. The brush is bench-mounted an 
operated by a Y%4-h.p. motor. The buf» 
volves through a mixture of pumice an 
water. 


—G. 0. Rowland, 
Osborn Mig. Co. 


Scrap Ejector for Index Press 


By Robert Harris, 
General Electric Co., Erie Works 


An air-driven, roller-type scrap ejector 
for a high-speed index press, devised by 
the author facilitates the punching opete 
tion of armature parts for motors from 
square stock blanks. Formerly the cornet 
trimmings became wedged, damaging the 
die and punch, and necessitating an addi- 
tional operation of cutting circular blanks 
from square stock. 

The ejector consist of a rubber roller 
installed on the press at the point of eje- 
tion, and is driven by air supplied through 





a \%-in. pipe. The punchings and trish 
mings fall upon the roller and are carriet 
to a spillway leading to a scrap box. 
The roller-type ejector has made th 
entire operation safer, and has reduced 
production cost approximately 30%. 
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Friends, did you ever know it to fail? 
mean, just when your department 


marches a rush-rush job that they 
want done practically yesterday. 
Take what happened to us last 
week: forty big engine bases that had 
0 be fabricated right away, if not 
sooner—and each of them requiring 
5860 lineal inches of welding. 
Tommy, our boss, took one look at 
the due-date on the job, and groaned. 
“Okay,” he said at last, trying to 
look cheerful. “‘Can do, I hope.” 

But after two units, we saw we'd 
never make it. They took 12 hours 
pf welding time each, whereas we 
eeded to make 10 hours or less to 
nish on schedule. 


« running along smoothly, in 
s 
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How MUREX FHP licked a 


BROADWAY, 
ALBANY + CHICAGO - 





Whereupon I stepped up to 
Tommy, observing, “Look, I’m only 
a girl welder, and new around here 
anyway. But why are we using or- 
dinary all-purpose electrodes on this 
job, when MUREX FHP would knock 
it off in very much less time? The last 
place I worked specialized in the fab- 
rication of heavy bases and machine 
frames. We always used MUREX 
FHP on this sort of thing. Why don’t 
we position these frames and...” 

Tommy looked at me oddly. “Say 
no more, sister,” he said. “Say no 
more. I should have seen right off the 
bat that this is a natural for downhand 
welding and good old MUREX FHP. 
But we were in such a rush, and I 
wanted to use up our stock of E6010 


tough job for us 





rods, and...” 

The next day, a load of MUREX 
FHP came in. The first assembly was 
finished in eight hours as against the 
twelve the other rods took—a saving 
of over thirty per cent! 

And, the MUREX man did us an- 
other good turn, by giving us a big 
new Wall Chart, which lists and clas- 
sifies all of M& T’s 30-odd electrodes. 
Now, when a new job comes in, 
Tommy consults the chart carefully 
to see which MUREX rod is the one 
to use...and he says we've saved lots 
of headaches that way. 

If you have anything to do with 
arc-welding, you’d better send for 
the new Wall Chart for yourself. 
Just address: 


THERMIT CORPORATION 


PITTSBURGH + SO. 


NEW YORK 5, N. Y. 
SAN FRANCISCO + TORONTO 
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Salt Bath Treatment of Rockets 


by Aaron E. Carpenter, 
E. F. Houghton & Co. 


An interesting application of salt bath 
heat treatment, employing the interrupted 
quench process, is in the manufacture of 
M-22 rocket tubes by a Detroit manufac- 
turer. This rocket is 414 in. in diam. and 
23 in. long, with wall thickness of 4 in. 
The shape is unusual, and conventional 
heat treatment involved distortion, solved 
by isothermal heat treatment. 

Outstanding is the fact that the work 
is introduced from room temperature di- 
rectly into a high temperature furnace at 
1660 F., with no undue distortion result- 
ing, due to the fact that the rocket is 
immediately enveloped with an insulating 
layer of frozen salt and is heated relatively 
slowly until this layer is melted. This oc- 
curs only when the steel surface nears the 
salt’s melting point, 1200 F. The rate of 
heating thereafter is extremely rapid, 
the tube being brought from 70 to 1500 
F. in under 5 min. A feature is the auto- 
matic conveyor mechanism, the fixtures 
being returned automatically to the load- 
ing point. 

A completely mechanized battery of 
Ajax-Hultgren salt bath furnaces permits 
the work to be carried through the three 
furnaces on individual fixtures in a vertical 
position. All physical damage due to 
handling is thus eliminated, and any ten- 
dency of a thin wall tube to collapse under 
heat is avoided by the vertical support. 

The information contained in the pub- 
lished S curves or TIT curves on these 
steels was used as a basis of design. The 
time and temperature conditions were 
subsequently checked in pilot plant opera- 
tion, and the results have fully confirmed 
the original selections. 

The first, or austenitizing furnace, is 
approximately 10 ft. long by 3 ft. deep, 
with 300 kw. of immersed electrodes of 
the closely spaced type in multiple pairs. 
The work remains in the neutral bath of 
“Houghton’s Liquid Heat” for approx- 
imately 16 min. at 1660 F., and is then 
automatically lifted out of the. austen- 
itizing bath and introduced into an agi- 
tated quench furnace containing “Hough- 
ton’s Mar-Temp” salt operating at 500 
to 550 F. 

This quench furnace is likewise approx- 
imately 10 by 3 by 3 ft., and is equipped 
with full automatic control of the heating 
and the cooling system to maintain a tem- 
perature uniformity regardless of loading, 
within 3 F. The transformation from 
austenite to tempered martensite and 
bainite takes place in this bath at a con- 
stant temperature, giving unusually high 
physical properties and with the distortion 
kept to less than 0.005 in. out of round 
on a 414 in. diameter tube. Microscopic 
studies reveal a complete absence of quench 
cracks, even though the steel used is highly 
susceptible to micro cracks. 

The third or draw furnace is of the 
same size as the other two. It is used to 
reduce the hardness secured from the 
quench to the required values, and utilizes 
“Houghton’s Draw Temp 275” operating 
at temperatures between 760 and 960 F., 
depending on analysis of steel. 

The work is then put through a hot 
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water wash, followed by a hot water rinse, 
which removes all traces of salt and leaves 


the work clean. 
(Courtesy of The Houghton Line) 


Reversed Grinders for Master Cams 


by Carlton A. Sheffield, 
Joshua Hendy Iron Works 


The making of master cams for Diesel 
intake and exhaust valves and fuel-injec- 
tion mechanisms has been simplified at 
the Joshua Hendy Iron Works, Sunnyvale, 
Calif. The work is performed by a grind- 
ing attachment with a small grinder and 
spindle replacing the master rotor, and a 
round steel disk substituting for the nor- 
mal large grinding wheel and operation in 
conjunction with the cam-grinding fixture. 

The device, which can have many other 
applications in the grinding of precision 
parts, involves little but the reversal of 
the functions of grinding wheel and rotor. 
When set up, it required only about an 
hour each to cut the two master cams 
needed for the manufacture of working 
cams for the engines, normally requiring 
hours, or even days of filing and grinding. 

A working master cam, filed to a tol- 
erance within plus or minus 0.001 in., 
is in constant contact with the large disk 
to form the shape of the cam being 
ground. It is kept in position, under con- 
stant pressure, by an air cylinder. The cam 
being ground is mounted on the same 
shaft in a corresponding position. 

Grinding is done by a small grinder, 
mounted where the master rotor would 
normally be. The fixture is powered by a 
\4-h.p. Dumore grinder motor. The large 
disk is exactly the same size as the normal 
grinding wheel used in making the engine 
cams, although engineers have found that 
in practice, this grinding wheel can be 
reduced in diameter up to 1 in. without 
violating tolerance limitations. 





Hendy Diesels now being built for the 
U. S. Maritime Commission require 18 
ground cams: six intake, six exhaust, and 
six fuel. Shape of the intake and exhaust 
cams is identical. 

In the accompanying photo the steel 
disk (right) has been substituted for 
grinding wheel of cam-grinding fixture. 
It is in constant contact (assured by air 
cylinder and swivel-action fixture) with 
working master cam (front), while small 
grinding wheel (below oiler), substituted 
for master rotor, grinds master cam. 

For the making of regular working 
cams, rotor replaces grinding wheel above, 
and grinding is done by large wheel re- 
placing disk. 





Imperfections of Grinding Finish 


by Lloyd E. Paine, 
Norton Co. 


Imperfections in grinding finishes », 
be due to one or more of several fauh 
conditions. Investigations have shown t, 
most common among these ailments tp} 
the age-old word “chatter,” sometime; ; 
ferred to by a variety of names, such ; 
orange-peel finish, barber-pole, or mont, 
finish. Many of these so-called 
finishes, although undesirable, do not ; 
fect the wearing qualities of the part » 
the marks are not even measurable ; 
though work is rejected in many cage, 
being undesirable for looks and in mm 
cases might affect the following operatic} 
of lapping. 

Some of these so-called “chatters” d 
nothing more than surface discolorat; 
that are brought on by some remote yiby, 
tion transmitted through the grindis 
wheel, and can be easily removed by 
fine lapping paper. 

The much neglected spindle belts se 
to be the most common source of ti 





trouble assuming, of course, that attenti 
has been given to the proper balance 
the wheel. 

There have been cases where a sig) 
adjustment of the spindle vee belts hy 
remedied some surface imperfection, eithd 
by tightening or loosening, or by repli 
ing with a new set. Matched or selected 
belts should always be used, but even the 
it is sometimes found that some sem 
tighter than others, and the loose ore 
take on a “waving” motion. Strange x 
it may seem, this “waving” motion, tras 
mitted through the grinding wheel unie 
light cuts, has been the cause of imperi 
finishes. 

Examine the “mold” marking on el 
belt if this condition exists, and if the 
is too great a variation in the mold oun 
ber, it is fairly certain there is a variatig 
in lengths. 

If size and mold numbers are identicl} 
examine the belts for injury. It has beq 
found in some instances that belts hag 
been removed from or placed on 
sheaves in haste with too short a cent 
distance between the sheaves. Conseque: 
ly, the belts have been sharply rolled « 
forced over the large diameter, injuris 
or breaking the “binder” or “cord,” whit 
is the backbone of the belt. This caus 
a weak spot when running, and will ha 
the effect of being loose. 

Spindle belts should never be drawn 9 
too tightly, as this may cause undue be 
and even bearing failures. Good prac 
is to adjust them so there is no pronoun) 
squeaking when starting up or wh 
grinding. Many failures have been cau 
by tightening the belts too tight in 4 
effort to make the loose ones equal a“ 
tighter ones. 

Other details that should be consider 
are the clearance in motor bearings, % 
motor’s balance, proper coolant solute 
rigid wheel truing attachment and its di 
mond or wheel, proper table lubricate 
correct wheel specification and others, # 
of which might be the source or conti 
uting factor of an unsatisfactory grindio 


finish. | 
(Courtesy of Grits and Grinds 
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sligh 
ts ha The engineers of Fairchild Camera & Instrument Corpora- 
re tion had an idea! 
plac . ‘ 
slern Why not design a compact, electrically-controlled ma- 
0 the chine gun synchronizer to overcome the drawbacks of 
bulky, complex mechanical types? 
e One St = Ps - 
age 2 Then, there’d be no limit on the number of guns that 
trans could be fired through the prop. The rate of fire could be 
tes kept up regardless of how fast or slow the engine was 
tiec) r .. : 
working. Fire power could be concentrated in a more dev- 
n eal astating pattern than is possible with guns strung along 
the the wings. And, adjusting time could be reduced from 
| nun h aaa TRIGGER MOTOR of the Fairchild Elec- 
riaticn ours to minutes. tric Synchronizer. Mounts on side plate 
But after electrical and mechanical details had been of the gun, and provides constant fire 
vetted . ‘ ‘. ’ <= power at any engine speed between 900 
a“ worked out, one big question threatened its practicability. 1440 rpm. Total weight only 9 pounds 
$ Der = ° . 
fel Was there a metal with all the properties needed for the 
n 04 most vital part? 
we That part was the trigger-motor armature. It had to be 
ques: : = y1/ ’ ; 
led small, lightweight (214 oz.)—yet tough enough to exert a 
juris 55-Ib. punch and take a 110-lb. recoil 72 times a second .. . 
whiq Ic had to be heat-treatable to Rockwell C 38—yet machin- 
caus ° ° ° 
th able and ductile enough to permit cold-working . . . It had 
to be non-magnetic for operation in an electric circuit... 
a It had to resist fatigue, warpage, and corrosion in jungle 
e he 
abd heat or stratosphere cold. 
yun Quite a large order for ove metal to fill. But production 
whg went ahead, for such a metal was available...“.-KR’7 MONEL. 
causy 
in ql ¢ + se it 
to 0 Heat-treatable, machinable “KR” MONEL is one of the 
3 J baile eae a TRIGGER-MOTOR ARMATURE (Close- 
sed problem-solving INCO Nickel Alloys—a family of strong, up view) of the Fairchild Electric Syr 
| tough, heat- and corrosion-resistant metals. They’ re < >. chronizer, Machined from” KR” MONE! 
oe ° ytiap eae os . T = ill de bar stock, Walls are only 0.013" thick 
utios scribed in ‘Tremendous Trifles.” May we mail you a copy? The thirty pairs of holes are punched out 
ts ci 7 in one minute. Weighs only 2'4 ounces 
thout windings. 
catiog THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y. i aia 
$, a0 
yntrid 
4 NICKE : 
Grinds} l ALLOYS 
TRADE MARK 
on WONEL* © ““K"* MONEL* © '*S"* MONEL* « ‘'R" MONEL* » ‘KR MONEL* « IMCOREL* © 2" PICKEL*  PICKEL + Sheet... Strip... Rod...Tubing... Wire... Castings...Welding Rods (Gas & Electric) 
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re you informed 


about the ew 
for Vitreous 


ABORATORY-TESTED 
iB and plant-pro\ ed are 
the advantages of this vew 
Titanium steel to manu- 
facturers of vitreous en- 
when 


amel products, 


recommended practice is 


followed in steel making, 
pickling and enameling. 
By removing source of 
reboil in the stock, large 
cost reductions are possi- 
ble. 


eliminated and conven- 


Ground coat can be 


tional cover coats may be 
applied directly. Sagging 
is minimized, and hydro- 
gen penetration is sharpl) 
reduced. 

Lighter weights of enamel 
are possible, yielding a 
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greater resistance to ther- 
malshock. Drawing prop- 
efties are equivalent to 
that of the best drawing 
steel, 


Manufacturers of both 
eel and enameled prod- 
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inameling e 


ucts may obtain complete 


technical data from a 


member of our ‘echnical 





Staff. Consult your steel 
supplier for deliveries. 


* * * 


Pending patent applications on the new 
enameling process and product made thereby 
are owned jointly by Inland Steel Company 
and The Titanium Ally Manufacturing 


Company under Trust Agreement. 





METALLURGICAL 
ALLOYS 





Executive Offices: 
111 Broapway, New York, N. Y. 


General Offices and Works: 
NiaGara Fats, N. Y. 
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Furnace for Clean 

















Recircylated Air Tempering and Stress Relieving Furnace 





CUT PRODUCTION COSTS 


The Drever Company has designed and 
constructed many types of continuous fur- 
naces to meet a wide variety of specific 
production requirements. 

These installations include atmosphere 
and non-atmosphere types, fired by any 
fuel or electricity, with »roper quenching 
equipment where necessury. 

We would be pleased to discuss details 





at your convenience. 


al ’ 


EWANGO ST.. PHILA. 34, PENNA. 





PRESSURE QUENCHES CONTINUOUS 
FURNACE LINES * HEAT TREATING FURNACES 
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IGEST 


A selection of outstanding articles on engineering materials 


and processing methods in the metal-working industries. 


MATERIALS and DESIGN 


Metals and Alloys 


Strain Age Embrittlement 
Zirconium Alloys 

Cohesive Strength of Steels 
New Zinc-Conductor Alloy 
A New Silicon Iron 
Lead-Zine for Cable Sheaths 


Nonmetallic Materials 


Carbon for Switch Gear 
Synthetic Rubber 


General Product Design 
Silver Bearings 

Tin Plate and Paint Surface 
Knitted Wire Fabrics 
Sintered lron Bearings 


METHODS and PROCESSES 


Melting and Casting 


Grain Refinement of Magnesium 
Cast lron Die Castings 
Boron-Bearing Cylinder Liners 
Permeable Refractories for Furnaces 
Reclaiming Core Sand 

Production of Zirconium 


Fabrication and Treatment 


Improved Cladding Techniques 
Welding Stainless Steel 

Sub-Critical Annealing 

Special Feeds for Automatics 

Control Methods for Anodic Oxide Films 
Milling with Carbide Tools 

Powdered Metal Spray 

Electrolytic Bright Galvanizing 

Iron Powder Compacts 

Automatic Spray Painting 

Flowing Tin by Radiant Heat 

Sintered Carbide Forming Dies 

New Socket Polishing Fixture 
Machinability of Steels 

Gaseous Annealing Whiteheart Malleable 


Testing and Inspection 

Structure of Hard Metals 

Testing Die Castings 

Instruments for Stroboscopy 

Duplicate Radiographs 

Stressed Metals at Elevated Temperatures 
Motion Study by Photoelectric Cell 








Strain Age Embrittlement 


Condensed from "Sheet Metal Industries” 


The measurement of strain age embrittle- 
ment of strip too thin to provide a standard 
impact specimen is a matter of considerable 
industrial importance. A series of tests was 
made with hot rolled bar and strip of a 
0.05% C basic open hearth rimming. steel. 

Hardness and impact (Izod and minia- 
ture Hounsfield) tests were made on the bar 
in the as-rolled condition and after various 
degrees of straining up to 15%. The effect 
of aging after straining was investigated by 


tests at intervals up to three months, and 
also after reheating at 250 C (480 F) for 
half an hour. 

Izod tests showed the steel was susceptible 
to strain age embrittlement to a marked 
but not dangerous degree. The miniature 
impact specimens showed a fair degree of 
strain age embrittlement. 

Tests were then carried out on riveted 
composite impact specimens built up of four 
pieces to determine whether this form of 


specimen would be suitable for tests oy 
strip. No embrittlement was revealed by 
the composite specimens. 





Percentage Decrease in Impact Strength as 
Compared with the As-Rolled Condition 





Standard | Miniature 
Izod Hounsfield| Composix 








Strained 15% 30.3 18.5 

a 
Strained 15% + 73.3 36.8 6.0% 
reheated \% hr. 
at 250 C. 

















* Impact as strained 15% = 100% 


The hardness values bore no relation t 
the degree of aging as measured by the 
notched bar impact tests. In other words, 
strain age hardening is not the same a 
strain age embrittlement. 

Composite impact, bend, tensile and 
hardness tests were also carried out on the 
strip in various rolled (hot rolled; cold 
rolled 13.4, 18.7, and 22.3%) and aged 
conditions in view of the possible differences 
in cold rolling and tensile straining effecs. 

Cold rolling increased the proof stress 
and maximum stress, decreased the elong:- 
tion, and lowered the proportional limit 
values, but they increased with the increase 
in the amount of cold rolling. On reheating 
for half an hour at 250 C, there was no 
change in tensile strength or hardness, the 
proof strength and proportional limit in- 
creased, and the elongation increased only 
in the strip cold rolled 18.7 and 22.3%. 

Bend tests in which the work done in 
bending was also determined showed that 
cold rolling decreased the maximum load 
required to produce bending, while the 
maximum load was not materially affected 
by reheating to 250 C. 

The transverse specimens which had been 
cold rolled 22.3% showed a pronounced 
lowering of the figures for the work done. 
However, the bend tests results did not 
show any direct relation to the aging effect 
as measured by the impact tests. 

Reheating to 250 C_ following cold 
rolling or tensile straining caused no em- 
brittlement. Miniature impact specimens 
prepared from the original 0-112-in. hot 
rolled strip showed embrittlement in one 
set of specimens after straining 15% and 
aging half an hour at 250 C, but not in 
the duplicate set. A comparison of these 
results with those obtained on miniature 
specimens machined from bar stock would 
indicate that strip is less susceptible t 
strain age embrittlement than bar stock, 
both materials being rolled from the same 
billet. On the basis of these results, the 


most hopeful method of detecting em 
brittlement of strip material resulting from 
straining and aging is by means of mini 
ture impact specimeus. 


—W. E. Bardgett. Sheet Metal Inds., Vol. 2, 
Aug. 1945, pp. 1389-1397, 1417. 
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48 STAINLESS STEEL 
te of UNEXCELLED QUALITY 
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= Tes be seeing much of the new WRITE TODAY... FOR NEW 96 PAGE CATALOG! 
oad . a) 
the | Eastern Stainless blue and black trade mark —ES — It’s hot off the presses...an office-handy encyclopedia giving 
cted we é authentic information on modern applications of Stainless 

reproduced above. Identifying the product of skilled Steels in many great industries including your own. Contains 
ne? crafttmen —all of whom are specialists in Stainless — much technical data compiled by Eastern Stainless specialists. 
oar ‘ , : - Be sure to get your free copy. 
one. | itstands for Stainless Steels of superior quality. B-Fl 
not 

e—— SS Se Sw Se eee Se Se em ew ewe ee = 7; 

ff Ct 
"| Let this striking new emblem be a constant reminder EASTERN STAINLESS STEEL CORPORATION 
cold Baltimore 3, Maryland Dept. 46 


that “Eastern has the answer when Stainless is the 
Gentlemen: Please send me a free copy 


eas | question.” Eastern Stainless furnishes twelve standard of your valuable new 96 page catalog. 
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‘at BALTIMORE 3, MARYLAND 
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Zirconium Alloys 


Condensed from “Metall und Er 





The widening use of zirconium ag 
deoxidizer and as denitrification and de. 
sulphurizing agent in steel manufacture 
made it advisable to find possibilities for 
the manufacture, on a larger scale than 
heretofore, of a zirconium alloy high ip 


zirconium and law in carbon. 
E W The two at present generally available 
minerals containing zirconium were used 
—baddeleyite, found in larger quantities in 
. z Brazil and consisting of a fairly pure ZrO 
in f Ormation a b out (75 to 839%), with FezOs, SiOz, AlsO; and 
TiO: as the remainder; and zirconium sand, 
an important constituent of monacite sand, 
being fairly pure ZrO.SiO. (about 54 to 


66% ZrO:), with Fe.O;s, SiO. and Tio 

| as remainder. 
\¢ Results of the exhaustive tests showed 
that the reduction of zirconium with carbon 


is possible in larger electric furnaces in 

: : 2 continuous operation. The charge is similar 

From world wide sources, we have compiled a selected to the charge used for the manufacture of 
list of literature and patent references regarding the | ferrosilicon, replacing small amounts of 


use of CERIUM* with Aluminum and Magnesium. Similar SiO: by ZrOz. Increasing amounts of Zr0., 

: : : ; however, give difficulties in the furnace 

references are in preparation covering the fields of operation, and 30% seems to be the maxi- 
| mum obtainable in this manner. 

Reduction with silicon produces satis. 

factory results even in smal! furnaces, and 

Deoxidizing - Corrosion Resistance | gives a silicon-zirconium with, in average, 

: | 50% for a yield of 2.5 to 7.0 kg., requiring 

Heat Resistance * Getters ° Catalysis 110 to 140 kwhr. The efficiency varied 

between 58 and 65%, according to type of 

; Sts : : charge. The slag in this type of reduction 

These references cover widespread industrial applica- contains much calcium, the higher the 


tions of major importance to metallurgists, production | content the higher the yield of zirconium 


Degasifying * Grain Refinement 


j atia) xecutives | —George Volkert. Metc u. E 
engineers, manufac uring executives Sept. 1943, p 


Make sure of receiving this — and future important 


data by registering your name with us. 


Start your CERIUM file by writing us today. 


Cohesive Strength of Steels 


Condensed from a Paper of the 
: oF ; “eas 
Containing 45-50% Cerium — Balance American Society of Mechanical Engineers 


*CERIUM STANDARD ALLOY 


principally rare earth metals Study of a large number of brittle frac- 
tures in normally ductile metals revealed 
Also available | that all brittle service fractures seemed to 
CERIUM MASTER ALLOYS have one factor in common, #.¢., a triaxial 
tension-stress state. This means that at the 
sie locus of failure tension in all three direc- 
eee * CARBON 6 6COPPER 6+ | GOLD tions will invariably be found if a brittle 
IRON + LEAD + MAGNESIUM + MANGANESE | fracture has occurred. In addition, most 
Meee 86°C SILICON =~ SILVER, == SCTE such failures have occurred at a point of 
stress concentration, introduced by sharp 
corners, holes, etc. 
Triaxiality has been found to depend 
“The Source gor Facts about Cerum primarily upon the notch depth. Using a 
three-dimensional schematic diagram, the 


CERIUM METALS effects of triaxiality and plastic strain upon 

flow stress and cohesive strength can be 

CORPORATION shown. For any given triaxiality, as plastic 

strain progresses, the flow stress increases 

O22 TINTS AVENUE more rapidly than the fracture stress until 

NEW YORK 18,.N. Y the two quantities are equal, and fracture 
occurs. 

The amount of strain preceding failure 
(ductility) depends upon the initial differ- 
ence between flow stress and fracture stress 
Since this difference decreases with in 
creasing triaxiality, the ductility also de 
creases. 

Study of heat-treated low-alloy steel sam- 
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During the past two years, as 
much triple-alloy tonnage has 
been produced as all the rest of 
the alloy steels combined. As a 
result of this experience, the 
following points have been well 
established, both by manufac- 
turers and users: 


® Triple-alloy steels make 
possible the same depth 
of hardness that is obtain- 
able in other types of alloy 
steels. 


They have shown a con- 
sistently uniform response 
to heat-treatment. 


Hardenability as an index to 
other properties is an important 
factor in alloy-steel metallurgy. 
In this respect, as well as those 
mentioned above, triple-alloy 





steels admirably meet the re- 
quirements of the user. 


Uniform hardenability can 
be counted upon in the triple 
alloys—steels in which the 
nickel, chromium, and molyb- 
denum are maintained within 
specified analysis ranges. 


Our metallurgists are avail- 
able to assist you in any prob- 
lems that you may have. 


Bethlehem Steel Company, Bethlehem, Pa. 


bethlehem Steel Export Corporation, 
New York City 


pETHLEHEY 


STEEL 











ples indicated that: (1) It is possible to 
measure the triaxiality of a metal of suff. 
ORDERS ciently high ductility. Triaxiality is inde. 
PLACE vOoUR pendent of plastic strain in the notch up 
to 5%, and is independent of notch sharp. 

ness. 

(2) Any stress-concentration factor js 
reduced practically to unity by an average 
plastic strain as small as 2%. (3) Techni- 
cal cohesive strength increases with both 
increasing triaxiality and with increasing 


For ee if AL rat} plastic strain, the rate of increase being 


slightly smaller than that at which the flow 

COMPOUNDS stress, or yield strength, increases 
(4) Under conditions of triaxial tension, 
the condition of fracture is between the 


[4 

PHONE OUP DISTRIBUTOR FO “maximum shear stress condition” and the 
SALES RZ SERVICE “maximum strain condition.” (5) For many 
typical service conditions, concentric and 
eccentric notched-bar tensile tests yield a 
more reliable criterion of the inherent 
ductility of a metal than a conventional 
Udylite c tensile test. Consequently, a notched tensile 
St orp. (L. 1. Cig test is a better measure of the suitability of } 

tillwel| 4-0076 y) a given metal for service conditions in- 
volving triaxial tensions than the unnotched 

tensile test. 
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George Sachs & J. D. Lubahn. Paper, 4m. Sor 
a Mech, Engrs., Oct. 1945 meeting. 12 pp 
CL 
DETROIT McGean c EVELAND 
Wagner Bros hem. Co.—Maij 
‘—Madison 9620 Udylite c and n 6425 
Udylite Cor ond °FP.—Henderson ‘ 
P-—Plaza 35099 3234 New Zinc-Conductor Alloy 
Condensed from “Metallwartschaft” 
Besides copper and aluminum, aldre 
hrs 2° 
(0.4 to 0.5 Mg, 0.4 to 0.6 Si, 0.2 to 0.4% 
ST. LOUIS Fe, remainder Al), zinc, zinc alloy ZnAll 
LaSalco, Incorporated (made of pure Zn 99.99% with 0.7 to 
Phone Our Distributor Grand 2990 0.9% Al and 0.35 to 0.5% Cu) have been 


used as conductors for power transmission 


For Superior t 
In the last few years, a Zn-Fe alloy with 


























Finishing-Room Service 0.13% Fe has gained prominence in Ger- 
many. It has a tensile strength 16.5 to 17.5 
During the past twenty years MAC DERMID INCORPORATED has estab- kg. per sq. mm. (23,400 to 24,900 psi), 
lished one of the most capable distributor organizations known to the ee nape eg “ - ba 
metal cleaning—finishing industry. These distributors’ service engineers Pacers vars + + oe Ae oils oa “a 
have been trained in the most advanced methods for the improved 7. me. i recrystallization, which is 
cleaning of basis metals prior to finishing and plating. Ask our repre- | high in ZnAll, is much lower in the new 
sentative in your territory to show you the individually formulated ZnFe alloy. 
variation of the following cleaners, strippers, and additives that is A comparison shows: 
guaranteed to speed up and improve your metal cleaning operations 
. consult them with confidence concerning your every metal clean- | Condition Zn-Fe | Zn-All 
ing—finishing room need. Annealed at 100 C 0.1 0.5 r 
| | Cold-deformed 0.15 0.4 
ANODEX faster acting variations for electro cleaning ferrous metals with | | Annealed at 150 C 0.3 0.8 
reverse current. Annealed at 200 C 05 | 09 
METEX New individually formulated compounds for general purpose cleaning Annealed at 250 C 0.7 | 0.98 e' 
and stripping. 
METALEX improved formulations for cleaning in tumbling barrels and use as Complete recrystallization would be in- 





dicated by 1; it shows that the drawn Za- 
Fe wire is just beginning to recrystallize, 
while Zn-All is already half recrystallized 
The commercial material has a zinc content 
of 0.10 to 0.20%. It behaves in casting, 
Compounds and Equipment for Metal Cleaning | therefore, almost like pure zinc, 42. i 
solidifies with coarse dendritic crystals it 

no means are taken to prevent this. 
Extrusion casting proved to be successful ’ 
in obtaining finer and better directed crys 
tals in chill mold castings, which gave 4 
material without tendency to rolling cracks. 
As this alloy has a lower tensile strength | 99, 
and higher elongation than Zn-All, this 


a soak or electro cleaner. 
DYCLENE E Special compound for cl ing die cast materials with elimination 
of gas absorption. 





MAG DERMID 


INCORPORATED 


WATERBURY 88, CONNECTICUT 
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ZIRCONIUM™* 


by the Hydride Process... 





COMMERCIALLY AVAILABLE IN SEVERAL FORMS 


Metal Hydrides Incorporated now offers industry Zir- 
conium in powder, ingot and hydride forms, and in 
alloys with copper, nickel and cobalt in either powder or 
ingot form 


Zirconium Hydride (ZrH:) is a 300 mesh powder con- 
taining in combined state about 1.5‘% to 2% of hydrogen. 











ire This hydrogen can be safely and simply evolved from 
pa the powdered metal if it is heated above 300°C. 

t Zirconium metal powder is also a 300 mesh product 
een and is practically free from occluded gases. It is so 
ion reactive that it can be stored or shipped only in moist 
with condition and must be dried carefully in small lots, pref- 
= erably in special vacuum tanks. 

7.5 ; 
i. The powdered alloys of Zirconium-Copper (35% Zr), 
and Zirconium-Nickel (35% Zr or §0°% Zr) and Zirconium- 
lec Cobalt (50% Zr) are 200-300 mesh products which are 
rm not mechanical mixtures but are true alloys in the form 
1s of a powder in which every particle is a true alloy-parti- 
— cle. Thus, the sintering of these powdered alloys is a 
ll 
and Send for this 20 page booklet. Describes the Hydride 
Process, its pur pose and field of application; Proper- 
piydrimet™ Prose ties of Metallic Hydrides; Titanium; Zirconium; 
Titanium-Copper Alloys; Zirconium-Copper Alloys; 
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simple operation, involving no danger of oxidation, and 
the time of diffusion is cut to a minimum 


Ingots of both pure Zirconium and of the above men- 
tioned Zirconium alloys also are commercially available. 


of One of Zirconium's most interesting properties is its 
resistance to all acids except hydrofluoric and ‘‘Aqua 


Regia’. Another extremely interesting property is its 
alloying characteristics with other metals. In the case of 
copper, it forms an age-hardening alloy (14% of Zirconium 
providing a strength of about 70,000 pounds per square 
inch) without appreciable lowering of the heat and 
electrical conductivity of the copper, indicating possible 
uses in heat radiators, electric switches, etc. Zirconium- 
Copper alloys also can be used as an addition to the ladle 
for the final deoxidation of special bronzes. Zirconium- 
Nickel and Zirconium-Colbalt alloys are of particular 
interest as magnetic materials. Pure Zirconium metal, in 
the state of gas-free, extremely reactive fine powder, is 
used as an addition to flash lights, as a ‘‘getter’’ in vacuum 
tubes, etc. Following is a brief summary of the physical 
properties of the three basic forms of Zirconium now 
available from Metal Hydrides Incorporated 


PROPERTY 
Color 
Amorphous form 
Crystalline or 
fused form 
Specitic Gravity 
Melting Point 


ZIRCONIUM ZIRCONIUM HYDRIDE 


Black Powder Black Powder 
Hard bright silver Does nor exist 
6.4 
1900°C. 


Decomposes 
above 350°C 


16 Congress Street, Beverly, Massachusetts 
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@ Hitherto the distribution of O.F.H.C. 
Copper has been restricted to cer- 
tain special end uses such as 
electronics. 





@ O.F.H.C. Copper and a tew special 
dilute alloys thereof are now avail- 


able tor most uses. 


THE AMERICAN METAL COMPANY, LTD. 


61 Broadway, New York. N. Y 
! 











Is Being Used In A Wide Variety Of 


POWDER METALLURGY 
APPLICATIONS 


Prompt Deliveries In Tonnage Quantities 




















POWDER METALS& ALLOYS, INC. 


77 River St. Hudson Run Rd. 
Hoboken, N. J. Barberton, O. 
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quality has to be taken into account » 
drawing. 

The first two or three passes should |» 
made with reductions of 10 to 15%, the 
later passes with about 20 to 25%. 
draw a wire trom 8 to 1.8 mm. diam. x 
quires, therefore, about 15 passes. 

The tensile strength and elongation » 
function of reduction is, contrary to Zn-Al], 
practically constant, namely 18 kg. per 9 
mm. (25,600 p.s.i.) and 40 to 43% 
spectively between 10 and 80% reduction 
The tensile strength corresponds about 
that of the semi-hard aluminum, whik 
elongation at fracture lies considerabh 
higher. The slightly lower conductivity is 
of no practical importance. 

As the recrystallization temperature lig 
very high, no intermediary annealing nee 
be introduced between operations since the 


creep strength is not affected by the cold. , 


detormation. 
W. Deisinger & R. Reinbach. Metallwirtscha, 


Vol. 23, Feb. 20, 1944, pp. 56.59 


A New Silicon Iron 


Condensed from 


The Journal of Applied Physics” 


The introduction of silicion-iron 40 years 
ago revolutionized the transformer industry 
Its high electrical resistivity and bette 
Magnetic properties cut losses in two, and 
made it possible to operate transformers at 
50% higher inductions. Iron-nickel alloys 
have been tried as substitutes for the trans 
former irons, but because of their high cos 
and low saturation values they have been 
limited to radio and instrument trans. 
formers 

Improvements have been made in the 
original silicon-iron alloy, however. Thes 
have been: reduction of impurities 
particularly carbon, so as to obtain lower 
hysteresis losses; orientation of the crystal: 
line structure so as to give a higher flu 
density with the same exciting current; and 
finally, reduction of impurities to a very low 
value so as to eliminate the aging phenon- 
enon, which increases hysteresis loss at 
operating temperature. 

The properties desired for the improved 
silicon-iron then were low impurities, large 
grain size, and crystal orientation. These 
have all been obtained in a new silicon-iron 
called Hypersil. The alloy contains from 
3 to 4% Si. After hot rolling to about 0.! 
in. thickness, it is put through a combim 
tion rolling and heat treating process 
produce a maximum of crystal orientation 

The annealing process removes the i= 
purities down to a few thousandths of a pe 
cent. Oxygen, carbon and sulphur are the 
most important of these. At the same time 
the annealing promotes grain growth an 
assists in crystal orientation 

Hypersil shows substantial gains in mag 
netic properties over ordinary hot-rollec 
silicon-iron. Tests have shown that it @ 
be operated at a flux density 20 to 30% 
higher than the hot-rolled sheet, permitting 
a 20 to 30% decrease in core cross-section 


(Continued on page 1484) 
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Correct Selection of Lubricants 
for Cupping, Stamping, Machining 





With the removal of wartime restric- 
tions on copper-base alloys and the ending 
of make-shift substitutions, many indus- 
tries are again using brasses, bronzes, and 
the improved copper-base engineering 
alloys. A discussion of the selection and 
use of lubricants and coolants in fabricat- 
ing these materials should be welcome at 
this time. 


Drawing Lubricants 


To reduce friction to the minimum and 
prevent metal to metal contact, a lubri- 
cant is used. Without some medium be- 
tween the metal being formed and the dies, 
the metal would soon build up on the tools 
and dies and would either render the 
pieces totally unsatisfactory for further 
fabrication or involve very high cost to 
remove scratches. 

To be truly effective, the lubricant used 
must maintain a film between the tools 
and the metal being worked. In order to 
do this, it must first wet and cover the 
entire metal surface and have sufficient 
body to remain in place under forming 
pressures. When applied, it must be cap- 
able of easy removal and must not stain 
the metal. Selection of lubricants depends 
on:—type and severity of cold working, 
type of metal working equipment, quantity 
of work required, means of applying lubri- 
cant and cost. 

The most common types of lubricants 
are:— 


Soap or Soap Pastes—animal or vege- 
table oil, oil soaps containing tallow 
or palm oil or similar oil plus special 
body mineral oils. 

Lard Oils. 

Lard Oils and Tallow Mixtures. 

Lard Oils and Mineral Oil Mixtures. 

Vegetable Oils—rape seed, cotton seed, 
castor, and others. 

Mineral Oils—various kinds. 


For Blanking and Cupping 


Soaps, when used, are diluted in ratios 
from one part of compound to four of 
water and as high as one part to twenty of 
water. In blanking and cupping operations, 
a heavier bodied lubricant is necessary. 
Lubricants diluted with water are probably 
the most economical to use if they work. 
The method of applying—whether the 
material is coated before working, sprayed 
or pumped on when going through the ma- 
chine, dipped in the tank at the machine, 
or swabbed on—helps determine the kind 
of lubricant to use. 


For Drawing and Forming 
After blanking, cupping and annealing, 





some pieces require one or more drawing 
and annealing operations to finish them. In 
these operations, more dilute lubricants 
are preferred. 

The lard oils are considered good lubri- 
cants for brass working, but they are more 
expensive than soap. Lard oil, if rancid, 
may Cause objectionable red stains, which 
appear after annealing and cleaning, es- 
pecially if the lubricant is allowed to re- 
main on the work for a considerable time. 


Y BRASS — ” 
Cy. rt Headquarters for BRASS, BRONZE and COPPER 
co. 


or vegetable oils, or combinations of both, 
as well as water-soap mixtures and soluble 
cils, depending upon equipment and 
nature of cut. 


In screw machine work, the stream cf 
lubricant serves less as a lubricator and 
more as a means of quickly removing the 
heat generated by machining operations. 
The cooling characteristic of the lubricants 
is therefore more important. 


Water solutions of soluble oils conduct 
the heat away much more easily than 
straight oil lubricants and should be used 
for materials which require considerable 
tool pressure and heat up rapidly. The 
heat removing properties of a straight oil 
can be improved by the addition of more 
volatile liquids such as lighter oils in- 
cluding kerosene. 





Tallow, palm oil or vegetable soaps and 
mineral oils are often used and possess 
sufficient lubricating qualities. For some 
work as little as one pound of soap com- 
pound to ten gallons of water is sufficient. 
Dilute soap solutions are easily removed 
by washing in warm water. 

Although wet lubricants are most gener- 
ally used, dry lubricants such as powdered 
soap have long been known for drawing 
wire. In the dry soap process as used for 
drawing and forming, 8 to 12 ounces of 
flake soap are used per gallon of water. 
The parts are then immersed in this solu- 
tion and dried. The film of dry soap acts 
as the lubricant, permitting the added 
advantage of conveying, handling and 
storing dry cups and shells. 


For Machining, Drilling or Tapping 


Many types of lubricants are used, such 
as straight lard oils, a mixture of animal 


Precautions in Use of Lubricants 

It is advisable to check shipments of 
lubricants in order to maintain standards 
and prevent errors. When soap solutions 
require mixing with water, steam heated 
kettles with agitating devices are helpful. 
If the lubricant is improperly mixed, varia- 
tions in lubricating qualities will result, 
and undissolved particles may clog the 
circulating system. 

The most important precaution is to 
maintain a clean solution. Lubricants may 
become contaminated from dirty con- 
tainers or from pickups from the bed of the 
machine. Foreign matter may also be 
picked up from dirty work, a condition 
more likely to happen in redraw work 
where the parts are immersed in these 
solutions. Any foreign matter on the parts 
may be washed off in the solution and 
later carried to the tools, resulting in scor- 

(Continued on following page, column 2) 
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Corrosion and Biofouling 
of Copper-Base Alloys 
in Sea Water 


Engineers and metallurgists interested 
in the corrosion resistance of copper-base 
alloys in sea water, will find much valuable 
data in a paper prepared by C. L. Bulow, 
Research Chemist of the Bridgeport Brass 
Company. This appeared in the Trans- 
actions of the Electrochemical Society 
1945, 87, 319. 


During June, 1942, plans were laid for 
making an extensive sea water corrosion 
test. It was hoped that information would 
be obtained concerning thirty copper-base 
alloys which could be used as standard 
reference values in connection with their 
corrosion resistance in clean sea water. 
Further consideration of the problems in- 
volved in such an extensive test led to the 
use of the excellent facilities available at 
the International Nickel Company’s sea 
water corrosion test station at the Ethyl- 
Dow Chemical Company, Kure Beach, 
N. C. This paper is a preliminary report 
covering the results obtained during the 
first year of testing at this site. 


A total of 240 test pieces of copper 
alloys, of widely varied composition, was 
exposed to clean flowing sea water (60 to 
90 cm./sec.) for periods of six and twelve 
months, during which the water tempera- 
ture ranged between 2° and 30°C. 


Alloys tested include Muntz Metal, 
high brass, cartridge brass, commercial 
bronze, various coppers, admiralty, alumi- 
num brass, naval brass, manganese bronze, 
phosphor bronze, silicon bronzes, alumi- 
num bronzes and cupro nickels. Corrosion 
rates of the different alloys are discussed 
and data presented on loss in tensile 
strength and weight, impingement cor- 
rosion, as well as general surface pitting. 
There are also data on the effect of alloying 
elements such as arsenic, aluminum and 
iron. There are 19 tables, 8 sets of curves 
as well as descriptive material and photo- 
graphs. 


We shall be glad to supply reprints of 
this paper. Kindly address your request 
on company stationery. 





Selection of Lubricants 


(Continued from preceding page, column 3) 
ing of the tools or the parts during the 
operation. The solution may also be con- 
taminated by acid from previous pickling 
operations, which has not been removed by 
subsequent washing. Acid solutions con- 
taining copper may break down soap solu- 
tions resulting in an insoluble metallic 
soap which appears as a green scum that 
cannot be washed away and may cause 
trouble in subsequent annealing opera- 
tions. Soap solutions may also pick up 
metallic chips and other foreign matter 
from the machines, and it is advisable to 
provide strainers to remove as much of 
these materials as possible. Small particles, 
however, are difficult to remove and efforts 
should be made to prevent their inclusion 
in the solution. 


Preventing Stains 


After each operation involving a lubri- 
cant it is desirable to remove the lubricant 
as soon as possible. Some lubricants, if 
allowed to stand too long, may attack the 
surface of the brass, forming an etched 
spot under the corrosion products. Fatty 
oils, such as lard oil, are particularly active 
in this respect, and if the brass is subse- 
quently annealed, red stains may be 
formed on the surface. Soap or any alka- 
line or acid solution may produce red 
stains of dezincified spots. 


Brass parts that have been fabricated 
with heavy oil lubricants and require low 
temperature annealing, should first be 
cleaned to prevent the formation of carbon 
deposits which would result from distilling 
of oils at low annealing temperatures. 


The question of whether fabricated 
brass should always be cleaned before an- 
nealing cannot be answered dogmatically, 
because of the variables which exist in 
the requirements of each individual job. 
The operation of removal is an added 
item of expense which may or may not be 
justified. If, however, red stains are a 
source of difficulty, it is very probable that 
removal of the lubricant as soon as possible 
after fabrication will relieve the situation. 


It is advisable, therefore, to keep the 
work moving. Do not allow it to stand for 
days at a time, because some lubricants, 
when allowed to remain will react to pro- 
duce green corrosion products. They are 
difficult to remove and are a contributor 
of red stains. If work must stand around, 
it should be dry and preferably in the an- 
nealed state, because hard drawn pieces 
when allowed to stand may develop season 
cracks which will ruin them. 








NEW DEVELOPMENTS 














This column lists items manufactured 
or developed by many different sources, 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


A New Plastic Coating is announced for 
the protection of gauging surfaces of plug, 
thread and special gauges. It is reputed to 
form a tailored-fitted cover over the gauging 
surface and can be easily removed and re. 
placed after use, eliminating the necessity of 
coating the gauge with grease and then wip. 
it off. No. 642 


Gear Tooth Spacing Checker has been 
designed which is reported to assure rapid, 
accurate checking of the base pitch and tooth 
spacing along the line of action on spur and 
helical gears. Spacing can also be checked on 
worn gears. Gears up to 12” O.D. having a 
maximum shaft length of 18’’ may be checked. 

No. 43 


A Plate Duplicator has been developed to 
eliminate hand marking and positioning, de- 
signed to punch short runs and irregular 
shapes with mass production efficiency, 
Operation is claimed to be as simple as trac- 
ing. Holes can be punched in any direction, 
and as many as 11 tools including round, 
square and slotting tools may be set in the 
punch. No. 64 


A New Countersink with a Micrometer 
adjustable stop has been reported with cutter 
capacity of %’’ diameter. Adjustments are 
made in increments of .001” and a positive 
lock prevents loss of adjustment. No. 645 


A Drilling and Countersinking Tool has 
been reported which permits drilling and 
countersinking, drilling and _ spot-facing, 
drilling and counterboring in one operation. 

No. 646 


A Cleaning System for removing cutting 
oils and lubricants used in metalworking 
operations is claimed to be ideal for many 
simple cleaning operations where small parts 
are to be cleaned in limited quantities. 

No. 647 





BRIDGEPORT BRASS TECHNICAL 
HANDBOOK 


If you have not yet written for your copy 
of the Bridgeport Brass Technical Hand- 
book, please do so while our supply is avail- 
able. This 128-page handbook is packed 
with concise information and valuable tables 
on the characteristics and properties of all 
the popular copper-base alloys used in the 
industry. It is intended for engineers, metal- 
lurgists and purchasing agents. Use com- 
pany stationery when sending your request. 














PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze* 
for stamping, deep drawing, forming 
and spinning. 


CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat 
exchangers, oil refineries, and process 
industries. 


BRIDGEPORT 


COPPER WATER TUBE. 


LEDRITE* 
making automatic screw 
machine products. 


WELDING ROD—For repairing 
cast iron and steel, fabricat- 
ing silicon bronze tanks. W 


é / BRASS e 
ROD—For Bridgeport 
ss 


Established 1865 


BRASS AND COPPER PIPE 


DURONZE ALLOYS—High- 
strength silicon bronzes for 
corrosion-resistant connectors, 
marine hardware: hot rolled 
sheets for tanks, boilers, 
heaters, flues, ducts, flashings, 





PHONO-ELECTRIC* ALLOYS- 
High-strength bronze trolley, messet 
ger wire and cable, 
FABRICATING DEPT. 
—Engineering staff. 


BRASS, BRONZE, DURONZE 
WIRE—For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


*Trade name. 


BRASS 
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4-TON NUTCRACKER! 


About the size of a baseball, the Brazilian 
Babassu nut is armored with a 3/,” shell to pro- 
tect its valuable oil-rich kernels. Time-honored 
method of whacking open the shells with 
machete was tedious, slow, and dangerous. Now 
production will be doubled, thanks to a “king 
size” portable nutcracker. 

Applying a 4-ton pressure necessary to crack 
the nuts open, the machine was designed by the 
A. P. Bamford Co., with the assistance of Frasse 









STAINLESS, ALLOY AND COLD FINISHED CARBON STEELS 


BARS - 


1945 


TUBES - 


engineers — who recommended heat treated 
stainless steel working parts to provide neces- 
sary toughness, withstand tropic atmospheric 
corrosion — and remain fool proof to jungle 
workers’ neglect. 

Similar engineering counsel on your stain- 
less requirements is an integral part of Frasse 
stainless service. Frasse knows stainless — and 
stocks it in a wide range of sizes,-shapes and 
types for immediate use. Call on us. Peter A. 
Frasse and Co., Inc., 17 Grand Street, New 
York 13, N. Y. (Walker 5-2200): 3911 Wissa- 
hickon Avenue, Philadelphia 29, Pa. (Radcliff 
7100-Park 5541): 50 Exchange Street, Buffalo 
3, N. Y. (Washington 2000): Jersey City, 
Hartford, Rochester, Syracuse, Baltimore. 


SHEETS - STRIP - WIRE 
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Kennametal Grade K6 is one of the most 
and needed recent developments in too! materials 


useful] 


for machining cast iron and non-ferrous metals. It 
is an improved tungsten carbide having unusual 
strength in combination with exceptional abrasion- 
resistance and high hardness. The four performance 
studies outlined below are typical! of scores of com- 
parative service results that clearly show the su- 
perior properties of K6 for interrupted and con- 
tinuous cutting on cast iron 








REMOVES TONS OF 
METAL FROM 
CHILLED CAST IRON 
PARTS, AT TOOL 
COST OF 74 CENTS 
PER TON 


Style 12 Tool with K6 tip turns 1% lineal 
miles between grinds! Other makes of car- 
bide failed at all speeds and feeds. After 
10 regrinds K6 tip is used on lighter jobs 
Operation — turning cast iron piston trunks, 
° 21%" diameter, having six 3” or 4 ports 
(interrupted cut). Chilled around port 
2s. Very sandy surface. Feed—.09375". 

>t cut— ¥4"'. SFM-120 





















OPERATION 
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O CAsting 
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commu $] pieces. 0 
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; s the the fe tir Clam a 
rinds W@ 4 ed, don ’, Mad Pp cn 
nieces betwee? Fh other cat ° facing g tig tbling the ©, P°8sible tripling 
One to four ae recoreet ea flange © PR: erat Sexy a8 man tting Peed ing 
: chining @ 3 P : 


CUTS 35 PIECES 
(on Abrasive Electric 
Iron) AS AGAINST 
3 FOR CARBIDE, 
PREVIOUSLY USED 


The best way to prove that K6 makes possible 
better, faster machining on cast iron, at lower 
tool costs, is to try it in your own shop—then 
compare tool performance and overail costs. 
Order a few Kennametal blanks, or complete 
tools, now—and ask our district field engin- 
eer, who is fully acquainted with the proper- 
ties of K6, to help you get maximum results 
from this new and improved tungsten carbide 


—Kennametal Grade K6. 





1 
aue tool, tipped with Kennameta 
ae Het llth Gane as much —_— 
: n grinds as the carbide tool prev ved 
ae Operation —finish trepanning (210 
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While silicon-iron supposedly do no 
age, all of them have been found to shoy 
aging if the carbon content is above 0,0] 
to 0.02% and the material has been cooled 
from the annealing temperature at the rate 
of 50 to 100 C per hr. Aging is shown by 
a sharp increase in hysteresis losses Upoa 
subsequent warming. 

The increase in hysteresis loss can he 
eliminated by reannealing at low tempera. 
ture (500 to 700C), followed by very slow 
cooling. The better way of eliminating the 
aging effect, as has been stated, is by de. 
creasing the impurities to a very low point 
at which they will be soluble at 100C. 

It has been stated that the present im. 
provements in magnetic properties will cy 
transformer losses in two. Since improve. 
ments had already effected a 50% reduction 
in losses over the original silicon-iron alloy, 
this means that the new metal will have 
only one-fourth the losses of the original, 


—T. D. Yensen. J. Applied Physics, Vol. 16, 
July 1945, pp. 379.395, 


Lead-Zinc for Cable Sheaths 


Condensed from 
“Zeitschrift fiir Metallkunde’”’ 


Lead to be used for cable sheaths has to 
be fairly pure for reasons of manufacture 
and corrosion. The eventual addition of 
alloying elements to improve mechanical 
strength and resistance can be 
only very small, as all efforts of improve- 
ment have shown 

Of all the elements used, tin, arsenic, 
cadium, antimony and bismuth, only the 
lead-antimony alloy with 0.5% Sb has been 
technically important. Further investigations 
however, that zinc satisfies the 
demand for a good sheath material fully 
within the ranges in which it can be used 
for alloying with lead. Both metals form at 
0.6% Zn a eutectic with a fusion point at 
318 C (605 F) but only about 0.06% Zn 
remains in solid solution 

An alloy with this eutectic zinc content 
provides a material that can be worked 
without difficulty in existing cable presses 
and has sufficient hardness and mechanical 
strength for tensile and vibrating stresses. 
Storage for several months at 70 C (158 F) 
in saturated air and in the refrigerator at 
-~20 to -50 C (-4 to -58 F) did not show 
any disintegration or change of mechanical 
strength, the behavior being as good as 
that of lead-antimony and soft lead. 

Soldering experiments could be success- 
fully made with suet, using tin-lead solder. 
Welded joints could be made satisfactory by 
using a very soft oxyhydrogen flame, with 
unalloyed cable lead as additional material 
and cleaning the joint with a wire brush 
before and several times during welding. 

Double seams consisting of connecting 
seam with covering beads proved to be 
particularly advantageous. Such seams with- 
stood a tearing test under 18 atm. pressure. 
Lead-zinc can, therefore, be considered in 
e ery respect equivalent to lead-antimony 
alloy. 


corrosion 


showed, 


Schulze. Z. Metallkunde, 
Apr. 1944, pp. 94-100. 


M. Plender & R 


Vol. 36, 


MATERIALS & METHODS 
Formerly METALS AND ALLOYS 
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sd On top of the tremendous development and rapidly mounting applications 
ure of zinc base die castings throughout industry, zinc base alloys identical with 
of those used for die castings are constantly demonstrating their unusual ver- 
z satility in other fields of application. 
ne The alloys’ strength and easy castability, in combination, cannot be 
nic obtained with any other metal. This characteristic accounts for the fact that 
the zinc base alloys are a 3 to 1 favorite for die castings. 
een 
ions Extruded zinc base alloys exhibit equal and improved physical char- 
- acteristics,—the material is available in a great variety of sizes and shapes, 
a and can be considered for machined parts or components in conjunction with 
nat die cast assemblies, as well as many other applications. Identical physical 
a properties, color-matching to die castings and elimination of galvanic cor- 

' rosion are prime advantages. 
bel The electro-chemical properties of zinc are extensively utilized by the 


ae U. S. Navy, in the form of round rods, to prevent the electrolysis of steel in 
heat exchangers and other integral ships’ equipment and structure. Sim- 
ilarly, pipe line installations are galvanically protected by extruded zinc rods. 
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Carbon for Switch Gear 


Condensed from “The Engineers’ Digest” 


Carbon used for contact pieces is made 
from pulverized prime-carbons mixed with 
tar or pitch. After being thoroughly mixed 
and pressed into shape, the raw pieces are 
baked in furnaces fired with generator gas. 
The temperature is slowly raised to 1400 C 
so that the carbon is degassed without 
cracks. A subsequent baking at 3000 C in 
an electric furnace transforms the amor- 
phous carbon into crystalline. 
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Carbon contacts are inferior to copper in 
that the latter has high electrical and ther- 
mal conductivity and relatively smali contact 
resistance. However, as the path of the 
current in the contact piece is short and the 
cross section relatively large, electric losses 
in the carbon can be disregarded. 

Contact resistance between a copper and 
carbon contact is only 30 times the resistance 
between two copper contacts. In the course 








. 
of an experiment, the voltage drop betwee, 
a copper and a carbon contact was 1 yok 
Replacing the carbon with copper reduce 
the drop to 0.03 volts. This figure increases 
however, as soon as the contact faces oxidize 
or becomes chemically affected by vapors. 
In carbons, chemically inert, these varig. 
tions of contact resistance do not occur. By 
as the heat conductivity of carbon is fy 
below that of copper, the dissipation of the 
heat is a major problem. If carbon is used 
for both contacts, resistance is about one 
third that of the copper-carbon. It is pos. 


sible to do this, however, only in new cop. | 


structions. 

One advantage of the carbon contact js 
that carbon sublimes only at 3,900 C, whid 
prevents the welding together of the contacy 
by the electric arc. Another advantage js 
that carbon, being inert, forms no films on 
the contact faces. Experiment has shown 
that on off-current switching of a moving 
carbon contact on a fixed copper contact, the 
latter had a life five times as long as when 
the carbon was replaced by copper. Further, 
the arc voltage is more favorable to carbon 
than to copper, and the flow of contact ma 
terial from one contact to the other is 
smaller in the case of carbon contacts. 

Carbon used for contacts should be of 
high shock resistance. It is sometimes ad- 
vantageous to use larger dimensions in the 
carbon contact to come nearer the mechani- 
cal strength of metal. 

Carbon contacts have been used in mag. 
netic switches for electric elevators with 
good results. Oil-immersed controllers, in 
which carbon contacts have replaced copper, 
show a better performance than with only 
copper contacts. In controllers not oil- 
immersed, favorable conditions exist only if 
the controller is operated at 60 to 70% of 
its rated capacity. 

Care must be taken in fastening carbon 
contacts in their holders. The most satis- 
factory method has been found to be that 
of welding the carbon to metal and of 
spraying on a metal socket. 


—F. Hofmann & L. Weiler. Elektrotechnische 2. 
Apr. 1943, No. 13-14, pp. 181-184; as abstracted 

in Engineers’ Digest (British), Vol. 6, July 

1945, pp. 185-187. 


Synthetic Rubber 
Condensed from “S.A.E. Journal” 


Tests were made of the properties of 
natural rubber, neoprene GR-M, buna $ 
GR-S, buna N-NXM, and butyl GR-1, @! 
of 50-durometer hardness. 

For practical evaluation of compounded 
elastomers, the tension modulus should be 
studied at the elongations and temperatures 
at which they operate. Tests of this propett] 
at 76, 158, and 212 F showed that with 10 
crease of temperature, the tension modulus 
of neoprene did not change noticeably i 
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Plastics progres 


Co-Ro-Lite, a Durez-resin-impregnated sisal 
fiber, bas been noted as a plastic material 
of tremendous strength with unusual adapt 
ability to large moldings. That the Columbian 
Rope Company, producers of Co-Ro-Lite 
should successfully develop a sailing boat 
with a bull molded of this material seems a 
logical step forward in plastics progress . . 

typifies the foresight and progressiveness of 
the industry as a whole 


The development of this Co-Ro-Lite 
sailboat is an outgrowth of the Colum- 
bian Rope Company’s wartime expe- 
rience in making large moldings such 
as jettison tanks, glider noses, and en- 
gine nacelles. The experience gained 
in molding these items seemed to be 
applicable to fashioning a strong light- 
weight sailboat hull. 


Molding The Hull 


To mold the hull, a thick blanket of 
rope fibers was first cut into a rough 









shape resembling the finished boat. 
This blanket was then mechanically 
dusted in a vibrator machine with a 
powdered Durez phenolic resin to the 
extent of 50 to 55% content. This com- 
bination was then bag-molded into the 
finished hull. The deck was molded 


separately but in a similar manner. 


The inherent properties such as du- 
rability, moisture resistance, and im- 
pact strength which the Durez resin 
used for this purpose possesses, com- 
bined with the tremendous strength of 
sisal fibers, make a lightweight hull of 
unusual durability...a hull with no ribs 
or internal bracing. 


Many Advantages 


In addition to the production econ- 
omies which Co-Ro-Lite effects, this 
Durez-resin-impregnated sisal fiber 
sailboat has no seams to be caulked. 
Furthermore, the monocoque construc- 
tion provides a boat which does not 








have to be worked over each season, 
aside from painting, and offers a clean 
interior with no ribs to catch dirt. 
Besides this, submersion tests con- 
ducted in Florida waters prove this 
plastic boat resists penetration by bar- 
nacles and other growth. 


Competent Assistance Available 


The Co-Ro-Lite sailboat is but one of 
many highly successful developments 
in which Durez phenolic plastics were 
used, 


As specialists in the production of the 
versatile phenolics for the past quarter 
century, Durez technicians have 
acquired a rich background of suc- 
cessful product development work. 
The benefits which this background 
and a wealth of proved data can pro- 
vide are available to you and your 
custom molder at all times. Durez 
Plastics & Chemicals, Inc., 2711 Walck 
Road, North Tonawanda, N. Y. 
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the low-strain actual operating rang 
whereas that of the other rubbers dij 
Tension-modulus tests of the rubbers 
0, -25, and -40 F showed that the syntheri 
rubbers are more sensitive to low temper. 
tures than natural rubber. 
CAN you REALLY Tests or resilience with a ball reboug; 
device indicated that natural rubber ha 
the greatest impact resilience at 76 F 
Té dropped to second greatest at 158 F an 
LAMINA FABRICS AND dropped to third at 212 F. Neoprene ha 
second place at 76 F, but had the greatey 


Ss resilience at 158 and 212 F. 

RESINS INTO SHAPE ? Buna N had fourth place at 76 F, by 
moved to third at 158 F and to second g 
212 F. Butyl had the least resilience » 


' each of these temperatures, but showed th 
greatest percentage increase with increasing 
’ i | temperature. 





Study of brittle points for low-tempen. 
ture operating mechanical rubber goods 
parts shows that the general-utility com. 
pounds of various synthetic elastomers, ex. 
cept buna S, are inferior to natural rubbe 
stocks. Young's modulus of natural rubbe 
is lower than those of the synthetics x 
temperatures lower than about -20 F. 
However, there is a special polybutadiene 
SPECIALISTS (not commercially available to-day) which 
in SHAPES laminated An ewer ent is an ideal material for use constantly at low 
from resins and fab- temperature. It has a brittle point of -100F 
Seon ‘to ps and a low Young’s modulus which changes 


needs of America’s YOUR BEST SOURCE FOR little with decreasing temperature. 


——— "basse Neoprene and butyl are virtually up- 
| ” requirements. affected by very long exposure to ultraviolet 
We probably fer —_- ) Ss. rays and ozone. Both provide amazing te. 
cer tats. Wile te amtuated sistance to acids when compared with 
Andover Kent, sad roel ageeag pas? are more highly im- 
asl li ermeable to air an ses. 
—— UNBREAKABLE « LIGHT * NON - ABSORBENT 4 On lightly imal compounds, the 
synthetic rubbers are much better conduc § ; 
tors of static electric charges than similarly 


loaded natural rubber compounds. Specially 
— P « - C i S i 0 x compounded elastomers are being used for 
heating elements for numerous applications. 


High-aniline point mineral oils are com- 





YOU BET WE CAN: We 
make SHAPES exclusively .. . short or long 
runs—all kinds, colors, sizes—with all the 
strength, dielectric qualities, light weight 
and machinability of laminated sheets, rods 
and tubes. 




















Butyl is virtually unaffected by soya-bean oil 
as used in automobile paints. The effec 
For Complete Installations 
P | coolant mixture. Buna N and neoprene can 
Lost Wax—Investment Molding Process be very effectively compounded to resist 





eee paratively more deteriorating to buna N 
than to neoprene. With low-aniline point 
of coolants depends upon the type of coolant 
the action of generally used coolants. 


mineral oils, the positions are reversed. 
and the minor ingredients used in the 
| Tests of shear specimens subjected to 4 


e | 72-hr. dynamic creep test showed no measut- 
able change in the physical properties of 
CENTRIFUGAL CASTING MACHINES neoprene and natural rubber. Butyl was 


changed considerably. The buna rubbers 
| failed because of fatigue flex. Measurements 
| of increase in temperature due to internal 
| friction made during this test showed thet 


METAL MOLD EQUIPMENT 
WAX INJECTION MACHINES 
VACUUM PUMP UNITS 
WAX ELIMINATOR OVENS rubber, while the other synthetic rubbers 
| had greater increases. 
FURNACES — GAS FIRED & INDUCTION Sl eshiaaiaiian ak guia sbeillll wd 
mstant stress at 212 and 266 F 
tee oy penn le i DROME boss § cad band have ower aalie 
AND AL 


neoprene had a smaller rise than natural 


relaxation than does natural rubber. 
Measurements of change in modulus with 
time made under intermittent loads at 212 
and 266 F indicated that natural rubber 
and butyl soften and buna § stiffens with 


* 
_-ALEXANDER SAUNDERS & CO— | =i se Son. 
| s remains constant for an extended period 
Successor to J. Goebel & Co. — Est. 1865 before stiffening. 
E. F. Riesing, $.A.£. Journal, Vol. 53, 


95 BEDFORD ST., NEW YORK CITY 14 | » ee iss, pp. S250. 














1488 MATERIALS & METHODS 
Formerly METALS AND ALLOYS 


XUM 











a a 
ie Sv 


anal 


copaunwe 
GER ROR 


ay 


know ...that Celanese produces a 

stant thermoplastic (LUMARITH XF) wiih the 

d molding qualities of standard cellulose ace- 

that dial faces, covers, transparent shields and 

can be molded to optical clarity from LUMARITH 

. that LUMARITH EC offers sub-zero toughness, 

ge resistance, lightness and excellent moldability. 
"ail in one composition? 


‘a 


ies Tf SE are but a few of the new developments in Cela- 
aa 9) iste cellulosic thermoplastics that soon will be avail- 
eb le for civilian use. The war service of Celanese plastics 

<' Finclude some of the toughest jobs thermoplastics have 
© ever tackled: aircraft control wheels molded over metal, 

¥ corrosion resistant film insulation, interchangeable flash- 
Sight parts for arctic use, waterproof packaging of pre- 
oe. Peision electrical parts, flameproof cable grommets for 
EA‘, aval use, close-tolerance gas mask parts, instrument 

housings... 


These wartime applications tell a story of thermoplas- 
wtic versatility that has important implications for the 
@)@esigner and manufacturer. Certainly, your plans for an 
Simproved postwar product will call for the best plastic 
Bavailable. We suggest that you take advantage of the 
Wer experience data collected by our technical staff. It 
ae show you what you can expect plastics to do for 
>>) you, and most likely indicate how production costs can 
fy |B lowered. Celanese Plastics Corporation, a division of 
"s 2 %Celanese Corporation of America, 180 Madison Avenue, 
sae P/ New York 16, N. Y. 
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good bond between the silver and the 
bearing backing. Both the electrodeposited 
and the thermally bonded types have been 
found to produce satisfactory results, 

It is preferable to heat treat silver bear. 
ings in a hydrogen-rich atmosphere. Con. 
tinued heating in air has shown a deleteri- 
ous effect on the bond, because of penetra. 
tion of the silver by oxygen. Silver must be 
oxygen-free to be heated in a hydrogen-tich 
atmosphere. 

By using thermally bonded and rolled 
silver-steel strip, the silver-steel bond js | 
automatically tested in the manufacture of } 
the bearings. After circle forming, the stec! 
backs can be heat treated for greater 
strength. Bearings for aluminum crank 
cases can be made with stainless steel or 
bronze backings, which give lower thermal 
expansion differentials. Thin-wall bearings 
may then be used, which can be produced 
at lower costs because automotive-type tool- 
ing can be effectively utilized. 

By indenting the bearing surface, a final 
visual check of the bond between silver and 
backing metal can be obtained. By surface 
indenting and then filling, or partially 
filling the indentations with lead alloy, the 
performance of silver bearings can be greatly 
improved. Using the smallest practical 
indentations results in improved fatigue 
resistance and bearing performance. ’ 


—E. B. Etchells & A. F. Underwood. S.A.E. Journal, 
Vol. 53, Sept. 1945, pp. 497-503. 





Tin Plate and Paint Surface 


Condensed from a 
Paper of the Iron and Steel Institute 


Investigations of electrodeposits of tin on 
steel showed that even very thin coatings 
of the tim were effective in preventing the 
trusting of steel indoors, and in retatding 
tusting out of doors. Coatings as thin a 


j j . 0.000008 in., one-tenth that used for tin- 
i Silver Bearings plate of canning quality, and less than.one- 
Condensed from "S.A.E. Journal” : hundredth that on hot-tinned steel, gave this 


effect. It was decided to investigate the 
Silver as a bearing material has shown to that of the other materials which are best influence of such thin coatings in connec: 


excellent capacity and fatigue resistance. in this respect. tion with the subsequent application of 
When properly prepared and bonded to the Comparison of the above four properties paint. A 
bearing backing, its fatigue resistance is of eight bearing materials shows that Tin coatings were deposited from the ‘ 
greater than that of any other known metal. Babbitt types excel in all properties except acid bath (stannous sulphate plus sulphuric R 
Its score resistance is about equal to that fatigue resistance. acid) and from the alkaline bath (sodium « 
of aluminum alloy and lead-base and tin- There are a number of factors that affect stannate plus sodium hydroxide). Two ‘ 
base Babbitt. the performance of silver bearings. The thicknesses of coating were laid down from 

The embeddability of silver grid is not silver should be as pure as possible. For each bath, a 0.000008-in. and a 0.00003-ia. : 
as good as that of lead-base Babbitt, but overall applications, its hardness should not plate, corresponding to 2 oz. and 8 oz. pet he 
compares favorably with that of other bear- exceed 45 Vickers, 15 kg., or a Meyer ulti- basis box. 
ing materials. Corrosion resistance under maté hardness number of 46.7. In addition, some of the 8-oz. panels 
normal operating conditions is about equal For resistance to fatigue, there must be a were flash-melted by immersing momen 
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DESIGN NOW — 





LIGHT WEIGHT... 
MACHINABILITY... 
RESISTANCE TO CORROSION 


In the keen postwar competition, no 
product can afford to carry the com- 
petitive disadvantage of extra poundage. 

To gain such advantages as light 
weight, easy machinability, and resist- 
ance to corrosion, a recent survey covering 187 products 
showed that in 109 of them changes were contemplated 
from other metals to aluminum. 

Let Acme’s experienced engineering staff show you 
how Acme Aluminum Alloy Castings can improve your 
product, speed your production, and strengthen your 
competitive position. 

Submit your blueprints or specifications for recom- 
mendations. Often a slight design modification suggested 
by Acme engineers reveals unsuspected possibilities for 
a change to aluminum castings, with its many advantages. 
And there’s no obligation. 


ACME ALUMINUM ALUOYS ING. 


DAYTON 3, OHIO 


New York: F. G. Diffen Co., 111 Broadway 


Chicago: Metal Parts & Equipment Co., 2400 W. Madison St., St. Louis: Metal Parts & Equipment Co., 3615 Olive St. 
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tarily in hot palm oil; other. panels from 
the alkaline bath were treated with an anti. 
rusting oxide film; one set of 2-oz. alkaline 
bath panels was treated with an oxide film 
by immersing in a phosphoric acid-chromic 
acid mixture. 

Several types of linseed oil paints, two 
types of air-drying japan-type paints, 4 
stoving paint, and a nitrocellulose lacquer 
were applied. A primer and a finish coat 
were used for each. 

Testing of the prepared panels consisted 
of outdoor exposure for up to two yr.; of 
an accelerated weathering test, consisting of 
radiation from a carbon arc and exposure 
to a fine spray of rainwater, for 1000 hr; 
and an accelerated corrosion test, consisting 
of a combination of the accelerated weather. 
ing followed by a salt spray test. 

A study of results shows that the under. 
coating of tin greatly improves corrosion 
resistance. The most effective treatment was 
the 8-oz. alkaline plate followed by the 
anti-rusting oxide film treatment. A 20-07, 
hot-dipped plate was equally effective. 

The treatments can be classified into three 
groups, each group having approximately 
equivalent resistance to corrosion: Best, 
treatment with 8 oz. or more of tin, or with 
2 oz. followed by the anti-rust oxide film; 
next, 8 oz. melted tin coatings, phosphate 
coating, 2 oz. electrotinned coatings; next, 
plain steel. 


E. S. Hedges & Tin Res. Inst. Staff, L. A. Jordan 
& Paint Res. Station Staff. Paper, Jron & Stee 
Institute, July 1945, 9 pp, 


Knitted Wire Fabrics 


Condensed from “Aero Digest” 


In woven-wire fabrics, the diameter of 
the wire must increase with the size of 
the opening. The slope of the bend in the 
warp wires must be at sufficient angle to 
the plane of the cloth to prevent the fill 
wires from sliding together. This angle is 
directly governed by the diameter of the 
wires themselves in ratio to the size of the 
open area. 

In knitted fabrics, the bends in the loop 
bights are independent of the diameter of 
the wire. A knitted wire cloth of good 
sturdy characteristics having 25 to 36 
openings per sq. in. can be made from 
0.010-in. diameter wire, whereas woven 
cloth made from the same size wire should 
have at least 256 openings per sq. in. This 
results in a considerable saving in weight 
by use of knitted mesh. 

Knitted fabric will not have a tensile 
strength equal to woven fabric when the 
stress is exactly parallel to the warp or the 
fill. If the stress is on the diagonal, the 
knitted material will have superior strength, 
since it is not subject to racking into @ 
diamond-shaped opening. 

Where maximum surface effects are de- 
sired, such as for impingement on air filters 
or reflectivity of heat, fine flat ribbon instead 
of round wire can be knit. This is impos- 
sible in the conventional woven wire cloth. 

Fluting the fabric sharply gives maximum 
rigidity perpendicular to the plane of the 
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from tumblers to 
TRANSMITTING TUBES 


The tumbler and transmitting tube shown here are 
representative of the wide range of glass products Corn- 
ing produces in whole or in part—from the very simple 
to the ultra-complex. More than thirty-five thousand 
different glass items are made every year in Corning’s 
plants in quantities ranging from a single piece to 
literally billions of pieces—such as light bulbs. 

Simple Glass products such as this tumbler are made 
by automatic, high-speed machines which turn out 
high quality glassware in quantity at low cost. 





The transmitting tube, on the other hand, requires have been made possible by Corning’s ability to adapt 
many exacting hand operations. Actually there are ten the valuable properties of this versatile material to 
different glass parts in this one tube. Each part must specific applications. 
possess the properties important in carrying out its In developing new products as well as in redesigning, 
particular function. The glass parts must be designed to you can be sure of finding at Corning the glass knowledge 
provide mechanical and thermal strength as well as to —the “know-how” in design and production—to meet 
meet precise dimensional specifications. your requirements in glass. Your inquiry will receive 

| Between these extremes of simplicity and complexity, prompt attention. Write today to the Industrial Sales 
| countless products—made wholly or in part of glass— Department, MA-11 


CORNING GLASS WORKS 


CORNING, NEW YORK ees. 


S 
ss or 
5 
S <n 
wy 
or INDUSTRIAL SALES DEPT., MA-11 
ao Se 


Corning Glass Works, Corning, New York 
Please send me a copy of your Bulletin 842— 
“Industrial Glass by Corning.” 
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fabric. By fluting on the diagonal ang 
“crossing the crimps” of each succeeding 
layer, rather strong metallic structures 
can be made, having as high as 98% free 
volume. 

After fluting, the knit mesh still retaing 
both longitudinal and lateral flexibility, 59 
that it can be wrapped around odd shapes 
or wound in coils. By indenting a shallow, 
or wavy crimp, a highly resilient structure 
is obtained. Products made in this way, 
such as laundry pads used on machines for 
ironing shirts, give years of service. 

It is possible to knit fully cold-worked 
high-nickel alloys, as well as the stainless 
steels, for maximum fatigue values. Knitted 
wire is available in tubular form in a wide 
range of widths. 

Resilient masses can be compressed to a 
controlled free volume, encouraging investi- 
gation of shock mounts made entirely of 
metal; strainer elements for liquids having 
a high degree of resistance to surge or 
vibration; and resilient electric contacts for 
shielding purposes. A high-temperature ex- 
pansion joint packing made from Inconel 
mesh has been in use in aircraft exhaust 
stacks where temperatures are 1500 to 


1800 F. 
—Aero Digest, Vol. 50, Sept. 1, 
1945, pp. 118, 16. 


Sintered Iron Bearings 
Condensed from “Z. Ver. deut. Ing.” 


Although sintered iron appears to be a 
desirable material for so-called self-lubricat- 
ing bearings because of the porosity of the 
material, theoretical considerations would 
show that only up to 5 m. per sec. (164 
ft. per sec.) can satisfactory results be ex- 
pected. 

At higher speeds no continuous oil film 
exists any longer. Tests confirmed this ex- 
pectation, and best practical results were 
obtained only up to 3.5 to 4 m. per sec. 
(11.4-13.1 ft. per sec.) The carrying c- 
pacity was found in these tests to vary 
between 150 and 225 kg. per sq. cm. 
(2100 and 3200 p.s.i.), depending on the 
design of the bushing. The temperature of 
the bearing did not exceed 60 C (140 F) 
under all loads and speeds. 

Degree of porosity and fineness of grain 
size are determining factors. The porosity 
must not exceed a certain degree, #.¢., the 
density must not go below a certain limit. 
The density of the investigated bearings 
was 5.8 to 6.4 g. per cu. cm. (.208 to 
.231 Ib. per cu. in.). Grain size, too, must 
have a definite value. 

Broaching of the bushings seems in gen- 
eral to give better results than turning. The 
broach must, however, not have too large 
a diameter to avoid breaking off the edges 
of the sintered bushing. Addition of lead, 
as suggested, does not improve the bearing 
quality—rather the contrary was observed. 

The quality of the oil used has a con- 
siderable effect. A highly viscous, high- 
molecular oil seems to improve the carrying 
capacity considerably. 


—E. Heidebroek. Z. Ver. deut. Ing., Vol. %, 
Apr. 15, 1944, pp. 205-207. 
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—UNDERWOOD CORPORATION 


Tus ACHIEVEMENT reported by the Under- 
wood Corporation was the result of replac- 
ing a sand casting with the zinc die casting 
pictured above. 

Machining operations were reduced from 
21 to 8, and finishing operations from 6 to 5. 
Result: cost of the finished part cut 56.4% 
...and the part more accurate! Incidentally, 
there was also a worthwhile saving in floor 


space previously required for machining, 


Buy Victory Bonds .. 


and in maintenance of machines and tools. 

An important factor in attaining the de- 
sired strength, uniformity and casting char- 
acteristics in zinc base die casting alloys is 
purity of the zinc. Anaconda Electric Zinc, 
99.99-+- percent pure, provides a thoroughly 
dependable base metal for such alloys.  sser 


. Help assure World Peace 


25 BROADWAY, NEW YORK 4, N.Y. 


Subsidiary of Anaconda Copper Mining Co. 


@ Die cast zinc alloy 
carriage frame used in 
Elliott Fisher Flat Platen 
Accounting Machine. 


ANACONDA SALES COMPANY 
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Grain Refinement of Magnesium 


Condensed from “American Foundryman” 


Metallurgists have become increasingly 
aware of the importance of grain size in 
affecting the characteristics of metals. Light 
alloy foundries are outstanding in their 
efforts to control cast grain size. Hot short- 
ness is the characteristic most affected by 
grain size, and while magnesium is not 
particularly hot short, the casting alloys are 
frequently subject to considerable strain 
after casting. 

Grain refinement is obtained commerci- 
ally by superheating the magnesium alloy 
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melts to 1600 to 1700 F, cooling to the 
pouring temperature, and pouring as soon 
as possible thereafter. Prolonged heating at 
1700 F may produce a rather coarse grain, 
as will holding the melt at fairly low tem- 
peratures for a short period. 

Experimental work has shown that bub- 
bling carbon-containing gases, such as car- 
bon dioxide, acetylene, and natural gas, 
through the melt for 5 min. at about 1400 
F gives grain refinement equal to that 
achieved by superheating. The presence of 


aluminum seems to be essential, and it is 
thought that an aluminum-carbon com- 
pound may be formed. Since the use of gas 
is awkward and presents the danger of re. 
gassing unless the gas is quite dry, solid 
carbonaceous materials have been tried, 

Granulated graphite, granulated alumi- 
num carbide, granulated silicon carbide, 
and granulated high-manganese high-carbon 
ferromanganese were tried. All produced 
grain refinement, but results were some. 
times rather erratic. Very fine grain size 
was obtained with all melts made in a sili- 
con carbide crucible, from which there was 
substantial pick-up. 

Grain refinement was obtained by adding 
volatile organic chlorides to the melt, plac- 
ing the organic material in the melt by 
means of an inverted cup. Carbon hexa- 
chloride and carbon tetrachloride were used. 

Possibilities for using a mixture of car- 
bon tetrachloride vapor and chlorine for 
cleaning, refining, and degassing in one 
operation were investigated. Results indi- 
cated that high quality melts could be pre- 
pared in this way. The treatment appeared 
to be effective and reliable. There is a 
considerable carry-over of grain refinement 
when such metal is remelted. 


J. A. Davis, L. W. Eastwood & James DeHaven. 
Am. Foundryman, Vol. 8, Aug. 1945, pp. 34-4, 


Cast Iron Die Castings 
Condensed from “Foundry Trade Journal” 


Die castings have been produced in 
cast iron. The process consists of mounting 
a number of dies on the periphery of an 
18-ft.-diam. table, capable of being rotated 
at speeds varying from 114 to 9 min. for 
one revolution, depending on the type of 
casting being made. 

The molds are filled from hand shanks 
at the pouring station; the dies open 
mechanically, and the castings are extracted 
at the second position. They are next 
subjected to the action of a series of acety- 
lene flames, which automatically come into 
action when the die is in position and shut 
off after its passage to the next station. 
Here the die is cored-up, if necessary, then 
closed, and is ready for the next cycle. 

To maintain a proper temperature the 
dies, which are about 4-in. thick, carry 
on their reverse side many dozens of pfo- 
jecting needles. Moreover, in suitable posi- 
tions, there are vents so that in their 
passage round the circuit they are subject 
to a cooling effect through the operation of 
a 40-h.p. fan mounted in a pipe situated 
centrally over the table. 


—Foundry Trade J., Vol. %, 
Aug. 2, 1945, p. 273. 
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FASTER CLEANING 
AT LOW COST 


A milling cuvt- 

ter after heat- 

treating but : . . 

before Wheel- / \ cutter after 

abrating. . i Wheelabrating. 
Note the vel- 
vety smooth 
surface. 


HEAT-TREATED PARTS 


The Perfection Tool and Metal Heat-treating Company of 
Chicago, using three airless Wheelabrator Tumblasts, reports 
that these machines speedily and efficiently remove scale de- 
posited on tools and parts, both after heat-treating, and in 
preparation for it. They have found that Wheelabrating pro- 
duces a velvety appearance that eliminates a great deal of 
expensive grinding. 

The Wheelabrator Tumblast cleans batches of parts quickly, 
using minimum power and without dama@ing pieces of thin 
section. It employs the exclusive American endless apron con- 
veyor principle of tumbling which provides complete exposure 
of all work to the action of the blast stream. Unloading is 
accomplished by simply reversing the conveyor. No other tum- 
bling method can match the effectiveness of this design. 


The performance of the Wheelabrator Tumblast as a time-saver 

and cost-cutter has long been recognized in hundreds 

upon hundreds of plants. In planning for business Operator in- 
now or in the post-war period, investigate airless  £ Wheelabreted 
Wheelabrator equipment. Write now for full details. ®*F, im 27’ 


abrator Tum- 
blast. 


¢ ve American 538 S. BYRKIT ST. 
MISHAWAKA, IND. 
FOUNDRY EQUIPMENT CO. 
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DAILY GRAPHIC OPERATING RECORD, TYPE LFC, 350 LB. DETROIT 
FURNACE, MELTING HIGH QUALITY GREY IRON FOR CYLINDER LINERS. 


DAILY OPERATING RECORD OF SMALL DETROIT 
ELECTRIC FURNACE MELTING GREY IRON 
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SUMMARY: HOURS OPERATION 9; NO. HEATS, 8; WT. PER HEAT, 375 LBS.; TOTAL METAL 
MELTED, 3000 LBS.; KWH TOTAL, 931; KWH PER TON, 620. 


Let’s take a look at the facts from the daily operating record of a Detroit 
Rocking Electric Furnace covering a 9-hour working day. 

Making high quality grey iron for cylinder liners, from borings, scrap 
and ferro-alloys, a Type LFC, 350 Ib. Detroit Rocking Electric Furgace 
poured 8 heats in the 9-hour period, each heat weighing 375 Ibs., for an 
output of 3000 Ibs. Melting time per heat was 49 minutes; elapsed time 
per heat, (after the first heat which included preheat period), was 56 
minutes. Because the design of Detroit Furnaces permits close control 
over time, temperature, composition, and other vital melting factors, an 
engineering product of superior wear resistance is produced. And cost? 
Consider the low priced raw materials used—consider the quality of the 
product—and only 620 Kw. hrs. per ton! 

Records like this are incontrovertible evidence that Detroit Electric 
Furnaces are fast melting, economical, efficient. They are your assurance 
that Detroit Electric Furnaces, installed in your own foundry, will do a 
faster, more versatile job of melting ferrous and non-ferrous metals. Write 
for further facts. 


DETROIT ELECTRIC FURNACE DIVI 


SION 


4 
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Boron-Bearing Cylinder Liners 


Condensed from “Bulletin of the 
British Cast Iron Research Association” 


Steel cylinder liners of mud pumps used 
in drilling oil wells have been lined with 
a cast iron containing 0.7 to 1.2% B to 
improve wear resistance. Ferro-boron con. 
taining 10 to 15% B was produced by an 
aluminothermic reaction, and the boron. 
bearing iron by melting in an electric fur. 
nace. 

The required quantity of the alloy was 
placed in the liner, which was closed by 
end plates welded or screwed on. The 
alloy was then melted in the liner by heat. 
ing to 1200 C (2190 F), after which the 
coating was formed by rotating the liner 
at 800 r.p.m. for 4 to 6 min. The inside 
of the liner was then ground to size. The 
alloys had a hardness of Rockwell C 67 t 
70. 

A liner coated in this manner lasted 
longer than nine plain steel liners. 


—I, S. Brekhin & A. A. Davydev. Vestnik Metalle. 
prom., No. 6, 1940, pp. 66-67; as abstracted ip 
Bull. British Cast Iron Res. Assn., Vol, 7, 

Apr. 1945, p. 287, 


Permeable Refractories for Furnaces 
Condensed from “The Iron Age” 


Among furnace installations using perme- 
able refractories is a large bogie-hearth 
furnace having an effective working bogie 
area of 1214 ft. by 10% ft. to the crown 
of door arch above bogie level. A combina- 
tion of oven and under firing (through the 
bogie), with fully floating and proportional 
temperature control and furnace pressure 
control, is used. 

Permeable block construction is used for 
the walls and doors backed with diatomace- 
ous insulating bricks. The roof consists of 
a 9-in. permeable arch, a 3-in. annulus in 
all cases, and a backing arch of 9-in. hot- 
face insulation. Solid fire-brick is used in 
such parts that may be subject to wear and 
tear, walls below bogie level, door piers, 
and arch. Hot-face insulation is used for 
portions not permeable. 

There are ten separate controllable sec- 
tions in the walls, door, and roof. After 
passing through each section, all products 
of combustion are collected into a common 
flue. 

The burner system consists of a number 
of low-pressure velocity burners, divided 
into six groups, each having its own gover- 
nor, reducing the gas to atmospheric pres 
sure. It is only necessary to control the 
amount of air supplied for combustion. 
Gas control is automatic and proportional. 
The temperature control is of the “electro 
pneumatic” type. 

The furnace was designed to anneal 12 to 
20 tons of miscellaneous steel castings per 
charge at 1690 F, with a 10-hour “soak” 
after the furnace reached control tempefa- 
ture. The castings cool down in the furnace 
before withdrawal. 

Results obtained with this furnace show 
that as the weight of load increases, the 
total gas consumed per ton decreases. 

The open-textured refractories used afe 
weak and markedly susceptible to deforma 
tion under pressure at high temperature. 
Previous indications were that they should 
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FIVE-STAR HEARTH RESURFACING PROGRAM 


Converts poorest open hearth into shop’s best furnace 


Last spring a well-known open hearth superintendent 
got a “million dollar” idea. His associates said it 
wouldn't work, but he tried it, and it succeeded. The 
idea was to simplify old hearth rebuilding by merely 
washing down the old bottom enough to ram in a good 
thickness of Ramix and then burn in a working surface 
of Basifrit. 

In January, this shop had put a combination Ramix- 
Basifrit hearth in a new furnace. It was operating so 
satisfactorily—no lost time after 55 heats and produc- 
ing 16.2 tons of steel per hour — that the thought 
struck the superintendent to try this same combination 
hearth in an old furnace. 


So he took old No. 2, with the worst lost 


— 


lost time was not unusual and it was due fora a 


rebuild. Before taking it off, the superintendent 
had the hearth washed down until the entire 
flat was about 12” below tap hole level. As 
soon as men could work inside, steel was dug 
out of the banks and holes filled with Ramix. 
Then Ramix was rammed over the entire area 
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time record in the shop. 65 hours a month ae 
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to a depth of 8” on the flat. Finally, after bringing the 
furnace up to operating temperature, they burned in 
a working surface of 4-5” of Basifrit, and put the 
furnace into production. 

Not only did this idea save several days time and 
the expense involved in the usual practice of tearing 
out the entire old hearth and brick work. Now a sound 
new hearth is making an outstanding record. A May 23 
report, when the 54th heat had just been tapped, showed 
no lost time to date, and steel production at the rate of 
16.6 tons per hour. The latest available report, as of 
October 1, shows this same performance continuing. 


The “doubting Thomases” in the shop have 
been won over to this radical “short cut” 
method of hearth rebuilding and the superin- 
tendent plans to install Ramix-Basifrit hearths 
in other furnaces as they come up for rebuilds. 

Full details of this Ramix-Basifrit resurfac- 
ing program will be supplied to anyone who 
is faced with a similar problem of rebuilding 
hearths so as to produce best results with 
minimum expense. 


Ch HANNA 15, Ohio 
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HAUSFELD 
FURNACES 


‘ALL-OUT’ proouction 


IN NON-FERROUS FOUNDRIES 


Provide the 
Utmost in Speed 


Production 
and Safety 


FURNACES FOR 
BRASS «© ALUMINUM * MAGNESIUM 
AND ALL OTHER 
NON-FERROUS ALLOYS 


The Campbell-Hausfeld Co. 


200-220 MOORE ST. HARRISON, OHIO 


* * 


be satisfactory at operating temperatures 
less than 2150 F. 

Experience with actual installations cop. 
firms this conclusion. 

Visual inspection of the linings of 
several industrial furnaces now in operation 
shows that clogging of the permeable te. 
fractories by dust in the air or the furnace 
atmosphere has not occurred; there has been 
some shrinkage, but it is negligible jp 
amount and effect; and there has been no 
evidence of thermal spalling. 

The condition of the lining in the bogie 
furnace—one of the largest permeable in. 
stallations—mentioned above is promising, 
There is no evidence of appteciable distor. 
tion, although a certain amount of cracking 
is visible. As the main thrust of the arch js 
carried largely by permeable side-walls, the 
experience with this furnace, so far, appears 
to augur well for the reliability of perme. 
able materials on this large scale. 

Iron Age, Vol. 156, Aug. 23, 1945, 
pp. 70-71, 141-149. 


Reclaiming Core Sand 


Condensed from “The Foundry” 


A novel sand reclaiming system at the 
Wright Aeronautical Corp. is the product 
of four years of development. Both molding 
and core sands from aluminum and magne- 
sium foundries are mixed and treated in a 
single unit. The system is automatically 
controlled from a central switchboard, and 
provides for crushing of used sand, removal 
of core wires and chills, calcining, cooling, 
screening, and classifying. 

Calcining at 1000 to 1300 F is carred 
out in a large gas fired cylindrical furnace 
provided with ten hearths over which the 
sand is passed in succession from top to 
bottom. This burns out all organic binders, 
and results in sand of clean, uniform grain. 

The unit, at present, reclaims 15 tons per 
hr., but is capable of handling more if 
necessary. During more than a year of 
operation, the interior of the furnace has 
required no repairs. 

The main advantage of this system is its 
economy in that it allows a reduction of 
70 to 80% in the amount of new sand 
purchased, and saves considerably in sand 
handling expenses. 

—J. O. Sinkinson. Foundry, Vol. 73, Sept. 
1945, pp. 104-106, 222, 224. 


Production of Zirconium 


Condensed from “Metall und Erz” 


Zirconium metal can be _ obtained 
directly in fairly simple manner by heating 
zirconium chloride, alkali chloride and 
magnesium to 700 to 900 C (1300 to 1650 
F). The metal is thereby covered by a melt 
of magnesium chloride and alkali chloride. 

Zirconium alloys can be produced by 
bringing the zirconium so obtained to react 
with molten metals. If the chloride melt is 
washed with water and hydrochloric acid 
and dried by a special drying process, 
zirconium in fine powdery form is obtained 
that has no tendency to spontaneous in- 
flammation. 


—H. V. Zeppelin. Metall u. Erz, Vol. 4, 
Sept. 1943, pp. 252-254. 
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TAYCO-40\ | f 

CEMENT — £ 
has increased 
the life of our 


Open Hearth 
Roofs 


Silica Brick laid 
with TAYCO-40 


TAYCO.-40 Cement is used aghnge. 
and endorsed by superin- 
tendents in the majority of 
the leading Steel Plants 
throughout the United 
States and Canada. Hot 
patching is made easier 
when original roof is laid up 
with thin, trowelled joints 
of TAYCO-40 Cement. 
The quality cement to use 
with super-duty silica brick. 


WOR}! — Easy-to-use >OINT—Almost equal to that of 
TAYCO-40, unlike other silica cements or mortars, the best grades of silica brick. It contains no 
will retain water and remain plastic for several clay or sodium silicate. 


minutes when applied to porous silica refractories, 
allowing ample time for proper laying and fitting 
of arches, jambs, electric furnace roofs, walls, etc. 


ONOMY — Due to its remarkable smooth work- 
ing and water retention properties, less cement is 
used; thinner, tighter joints are obtained; and losses 
in mixing and handling are materially reduced. 
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Improved Cladding Techniques 
Condensed from “Steel” 


During the war stainless clad steel has 
gone into dozens of corrosion-resistant ap- 
plications where full stainless would take 
an unnecessary excess of nickel and chrom- 
ium. This product has an especial appeal 
in civilian goods items because it gives ad- 
vantages of stainless at considerably lower 
cost. . 
Previously, the only alternative to stain- 
less steel was chromium plated steel, which 
in itself created problems of fabrication 
and had relatively low abrasion resistance. 


1502 


Stainless clad material is now produced by 
rolling both the stainless steel and backing 
steel components to their final gage thick- 
ness and then attaching the stainless to the 
backing by spotwelding. This is good for 
the heavier gages, the union of the two 
metals being by intermittent welds or over- 
lapping welds. 

Another important method is to apply 
the stainless to its low alloy backing by a 
modification of fusion welding before roll- 
ing. After the application of the stainless 





portion in a special intermelting semp 
through an electric arc, the material jy | 
rolled to final gage. Several process, | 
achieve a forge or interdiffusion union be. | 
tween the two components during a hy 
working operation. The stainless compo | 
nents prepared for hot working are in pairs | 
with an inert material, a separator, between | 
them. : 

Stainless clad sections are rolled in paix 
with one stainless surface facing the othe, — 
Assemblies, or ingots, are rolled to 7 





the gage required, then separated through 
the central plane where the separator had 
previously been placed. In some cases, whep * 
assembling the stainless components 
backing metal is a slab on which a 
of stainless steel is laid, followed by a 
arator, another sheet of stainless, and 
other backing slab. This “sandwich” is 
then welded around the edges so it will 
hold together during rolling. 4 
Sometimes stainless inserts and sepatator 
are set in an ingot mold, the backing meul 
being cast around them. During hot rolling 
the chief difficulty is in the oxide film 
forming on the stainless components. On 
attains a high ratio of reduction at tem 
peratures of 2250 to 1850 F to spread the 
thin oxide coat beyond its elastic limit and 
tear it into small islands critically dispersed 
in the plane between the two component, 
Percentage of cladding can now be con 
trolled so that 10% cladding can be pro 
duced down to 3/16-in. thickness and 5% 
down to 3/8-in. thickness. 


—L. W. Townsend. Steel, Vol. 1, 
Aug. 20, 1945, pp. 145, 148, 150. 


Welding Stainless Steel 


Condensed from “The Welding Journal” 


In comparing 18-8 stainless steel with 
carbon steel, it is found that the stainless 
has six times the resistance to electrical cur 
rent, melts at a slightly lower temperature, 
conducts heat only one-third as fast, & 
pands half again as much, and has slightly 
higher specific heat resistance. The 184 
stainless type can be very readily welded 
by the metallic arc and the acetylene proc 
esses. 

Allowances must be made for expansioa 
and contraction, and chill bars are generally 
necessary. Lower currents can be used. Be 
cause of low thermal conductivity, suitable 
jigs are advisable to prevent warping ia 
gages. 

The straight chromium stainless steels 
from 10 to 18% are hardenable and ait 
hardened in cooling from the welding tea 
peratures. Heat treating and annealing 
from 1350 to 1400 F will increase tough 
ness and ductility of the weld area. 
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A GOOD NAME 


PROMINENT IN THE FIELD OF NATURAL HISTORY 


JOHN BURROUGHS 


Intimate first-hand knowledge of nature, gained for 
John Burroughs international recognition as America’s 
foremost authority on nature studies. His motto for 
success is contained in the following quotation: 

“A great thing is to know what you want to know, 
so that your reading and studies may not be aimless 


7 . ” 
and pro fitle Ss. 


The name, John Burroughs, is outstanding to nature 
students as that of fina] authority. 
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¢ Without air blast, we'd have no 
iron or steel. Vast amounts are 
whirled by blowers to blast furnaces, 
Bessemer converters and foundry 
cupolas. Air is equally important in 
heat-treating, annealing and other 





manufacturing processes. 
Acceptance of Roots-Connersville 


Whether you need the 17,000 CFM which this 


blowers by the irom and steel in- centrifugal blower delivers, or only 10 CFM, Roots- 
| » dates heck al d 2 : Connersville can supply it from either standard 
dustry dates back almost a century or specially designed units, Ask for details. 


to our inception of the first rotary 
positive blowers. Our centrifugal blowers and exhausters are also widely used in 
making iron and steel, as well as in manufacturing and distributing coke oven 


gas for various plant uses. 





Outstanding performance of R-C equipment is constantly being demonstrated 
in almost every industry, for: 
Sugar refining Playing pneumatic calliopes 
Scavenging Diesel engines Carburetor testing 
Neon sign manufacturing Coal treating 
Tunnel ventilation Operation as air motors 


The dual-ability of Roots-Connersville to engineer and build suitable equipment 
accounts for its reputation for long, dependable performance. This experience 
is at your service for moving air, gas or liquids 
at moderate pressures, in any volume. Call on 
us without obligation. 

Roots-CONNERSVILLE BLOWER CORPORATION 

512 Superior Avenue, Connersville, Indiana 
One of the Dresser Industries 





ROTARY POSITIVE AND CENTRIFUGAL BLOWERS - EXHAUSTERS - BOOSTERS « 
LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 
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In the heated area during the welding 
of 18-8 stainless there is a band at whic 
temperatures between 900 and 1600 F 
exist for a period of time. Within theg 
temperatures chromium carbides form along 
the grain boundaries, and because of lower 
chromium content of the steel at theg 
points, the areas are more subject to cop 
rosion. 

The use of a low-carbon stainless steel 
or a low-carbon electrode lessens the degree 
of formation of the carbides. Also, col. 
umbium and titanium may be added tp 
stabilize the stainless. Water cooling of 
the weld after laying each rod of weld also 
lessens the carbide precipitation. 

The best way to eliminate these carbides 
is through heat treatment, with an anneal. 
ing temperature of 1800 to 1900 F, and 
air or water cooled. 

Heat does not affect the corrosion resis. 
tance of the straight chromium steels, but 
it does enlarge their grain size and affea 
their physical properties. 

Preheating of stainless under 18% chro 
mium up to a range of 350 to 400 F often 
prevents loss of ductility and brittleness due 
to air hardening after welding. 

Electrodes of the same type as the metal 
to be welded, but with a higher alloy con- 
trol, should be used. Tables given show 
the analysis of electrodes and also aid the 
welder to determine the size and quantity 
of electrodes needed for a given job. 

A few practical rules for welding stain. 
less steel include use of clean metal with 
edges aligned exactly, use of reverse polarity 
and short arc, and use of one pass to weld 
thicknesses up to 3/16 in. 

In using oxyacetylene welding, for 20- 
gage and lighter stainless steel, a slightly 
reducing flame and bare rods are used. 


—V. J. Shanahan. Welding J., Vol. %, 
Aug. 1945, pp. 727-729. 


Sub-Critical Annealing 


Condensed from “The Iron Age” 


Draw-tempering relieves the strain in a 
hardened steel structure, producing a soften- 
ing of the metal. It may be considered a 
form of sub-critical annealing. This soften- 
ing with subsequent increased ductility is 
due to the coalescence of carbides, termed 
sorbite, a material possessing unusual 
strength with high ductility. 

The use of sub-critical anneal around 
1250 F is useful in solving many annealing 
problems, and at a cost saving over prev 
ous methods. It is simple, involving 
heating to and holding at a sub-critial 
temperature, followed by cooling in aif 
The simplicity may be why the method # 
frequently overlooked. : 

A summary of advantages is: simplicity; 
elimination of atmosphere control; freedom 
from decarburization effects; wide lati 
in operating temperature; reduction i® 
harmful scale tormation; lessens the effet 
of cooling rates; and affords savings io 
equipment and time. 

Steel, when subjected to this form o 
heat treatment, can usually withstand more 
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Because Phillips Propane or Butane is 
used in a hundred different ways 
throughout industry, the Phillips 


representative is an experienced engineer 


—aN 


aa SH * 


—fully capable of discussing new 
installations or the conversion of old — 
facilities to liquefied petroleum gases. suntaitadti 
located in nearby District Offices, our engineers are always 


PY 


available to study your industrial heating problems. If you wish, a complete survey 


Phillips 


BUTANE 
a 4 0 PA N 3 y) adaptable, economical fuels? 


of your plant requirements will be made at no cost 
or obligation. Why not call in the Phillips engineer 


to explain the many applications of these modern, 






PHILLIPS PETROLEUM COMPANY 


aalitekek wm Olbattiels 


BARTLESVILLE, OKLAHOMA 


Branch Offices in NEW YORK, CHICAGO, PHILADELPHIA, MILWA Ef 
DETROIT ST. LOUIS, SHREVEPORT, AMARILLO, HIBBING, DENVER 
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example is where considerable loss through 
breakage developed in some No. 18 gay 
perforated mild steel sheet when given, 
90° longitudinal bend with a %-in. radiy 
By annealing the same sheet for 4 hr» 
| 1250 F, the breakage was completely eligj. 
| mated. It was even possible to bend th 
| metal back on itself (180°) without g 
indication of failure. 

Another example where ductility was im. 
proved was a 3/16-in. hot-rolled NE 8639 
steel. These plates were hot-rolled materig 
of extremely fine grain with an as-receiyej 
hardness of 250 Bhn. A 3-hr. 1250 7 
anneal lowered the hardness to 195 Bho anj 
permitted the 90° bend without hazard o 
rupture. 

It would seem that the cementite unde. 
goes coalescence similiar to that encounte. 
ed in draw-tempering martensitic structure, 
Obviously such factors as nucleation, | 
thermal history, mechanical working an 
the chemistry of the metal have a bearing : 
on the ability of carbon to react in this * 
manner. 

Prior structure as governed by thee 
factors can be regulated to a certain extent 
by a preliminary heat treating, such » 
normalizing. Sometimes it is necessary 
normalize before annealing and thus assure 
proper results in the subsequent operation 
Thus, if the material contains ferrite net 
work, the sub-critical anneal alone woul 
be insufficient to eliminate the condition. 


—E. E. Howe. Iron Age, Vol. 1% 
Aug. 9, 1945, pp. 52-5. 


| severe cold forming without rupturing. Op 
| 




















Charge end showing 
pit into which billets are 
placed by crane. Con- 
veyor picks up billets 
and keeps hearth filled. 
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Special Feeds for Automatics 


wes 


BRASS BILLET HEATING sertags in manslacening com al 


to as much as $0.0025 per piece have bees 

made by the Carter Carburetor Corp. by 
FOR EXTR USION PRESS . adapting single-spindle automatic screw ms- 
chines for second-operation work. Auto 
matic feeding of the parts from the first 
operation machine directly to the second 
operation machine is accomplished by 4 
pick-off arm which transfers the part from 
the spindle of the first machine to a tube 
type feed. A cross-slide on the second m- 
chine permits transfer of the pieces, one 
at a time, from the discharge end of the 
tube to the collet chuck in the machine 
spindle. 

An alternate method of transferring may 
be the loading of the parts produced by 
the first machine into magazines that cao 
be mounted on the second machine for 
automatic feeding. 

In the first method the feed tube is sue 
pended from the ceiling and has two cr 
plings with safety shear pins that break i 
the parts jam inside the tube. Proper tm 


furn : ide the tube. Pe 
QS prada Distinctio® y so en 


R-S gas-fired Furnace, walking 

beam type, heats two rows of 8" 
diameter billets. Capacity: 70 bil- 
lets or 28,000 pounds per hour. 

Temperature: 1500 degrees F. Bil- 
lets delivered by roller conveyor 
to extrusion press. 





either machine to an inlet near the top 
a_| the tube run. 

pedegitlndettiagd acai By means of a spring-loaded finger the 
R-S PRODUCTS CORPORATION pick-off arm is inserted in the bore of the 
piece during the cut-off portion of the ade 


Germa venue Philadelphia eune of the first machine. The finished pitt 
ss —s 3 sae then is transported to the feed end of the 
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.--less filter cleaning 
with this 
lower-cost filter 


Cuno’s new COOLANT-KLEAN was de- 
veloped especially for grinder coolants to 
help produce scratch-free surfaces. . . 
greatly extend wheel life and make ele- 
ment replacement quick and easy. 


Here’s new assurance of better finishes — and 
savings in filter cost, maintenance and replacement 
plus a bonus in longer coolant life. 

Firms using Cuno’s new COOLANT-KLEAN 
have expressed amazement at the greater amount otf 
dirt collected . . . the infrequency of bag replace 
ment ...and the elimination of ‘‘pick-ups’’ on 
the work. 

You can now obtain with COOLANT 
KLEAN — extremely fine finishes, even at the end 
of an up-to-6-weeks period without changing the 
bag. Coolant stays cleaner-—needs changing less 
often. Less loading of the wheel, too. 

LOWEST-COST FILTER 

COOLANT-KLEAN meets specifications at 
lowest cost. It is priced less, to begin with, than 
most filters. Maintenance is less fewer new bags, 
less time for replaeement (under 5 minutes), lower 
cost of new element — than for any other compa- 
rable replacement-element filter. 


NEW CONSTRUCTION PRINCIPLE 

COOLANT-KLEAN handles full flow of coolant 
or cutting oil, yet requires less floor space than 
other, more expensive types. No filter aid needed 
Eliminates precoating time. Gets away from 
“scuffed type’’ elements. Is applicable to individual 
machine or central system. 

DESCRIBES “FINER FINISHES AT 
LESS COST” 

This newest advance in coolant-cleaning is de 
scribed in Bulletin 3110. Send coupon now for your 
copy. Find out how simple it now is to obtain 
finer finishes at less cost. 


SEND COUPON FOR INFORMATION ON FILTERING COOLANT 
CUNO ENGINEERING CORPORATION 
463 South Vine Street, Meriden, Connecticut 
Gentlemen: Rush information on your new COOLANT- 
KLEAN filter for grinder coolants. 


ee eel ee 
Company... 
Address 


Please send representative [] 
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WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AMD BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD. 


1508 


“> 
Typical ROTOBLAST cleaned castings, 
forgings, stampings, heat-treated 
parts, etc., have fine uniform finish 
—free from scale and sand. 


ROTOBLAST’ 


CLEANS FAST! 


Increased production at lower cost add 
up to more for your money ... that’s why 
Pangborn’s ROTOBLAST™ Airless Clean- 
ing Equipment is found in daily service 
in so many modern foundries. Years of 
specialized experience and research by 
Pangborn engineers are embodied in 
Airless ROTOBLAST* principle to 
(1) lower cleaning costs (2) increase 
quality of cleaning (3) boost production. 

Specify Pangborn ROTOBLAST* Bar- 
rels, Tables or Special Machines 
(depending on your requirements) fer 
better cleaning of gray iron, malleable 
and steel castings, forgings and heat 
treated parts... at lower power cost. 
Writ2 today—without obligation — for 
pertinent literature. 


*Trade mark of Pangborn Corporation 


















tube unit which, by means of spring dlp, 
retains the part while the arm is withdy, 

As each part is inserted, the other » 
in the tube are forced upward to the top 
the tube run, from whence the parts gj 
by gravity to the discharge unit at 
second machine. Here a cross-slide caps 
a transporting arm in which there ¢ 
cavity to hold one part at a time. 

When the next feed cycle is started, dy 
part is moved forward by the transpom 
arm to a position directly in front 
three-jaw collet in the machine pj 
A spring-loaded rod then moves the 
into the spindle collet. This compressy = 
spring-loaded ejector rod inside the spi 
which ejects the part when the work giles 
has been completed. 

In the magazine method of transfer, 
parts are removed by a slotted mo 
feed plate which removes one part a; 
time and passes it into a chute leading 
the loading station. The magazines 
loaded by hand at a work bench. 

By use of the magazine-fed automa: 
screw machine instead of the hand sami 
machine, the capacity of each machine ( 
more than doubled and scrap has been pee 
duced better than 50%. Automatic feeds 
now permits one operator to supervise 
many as eight screw machines. 


Ben C. Brosheer. Am. Machinist. Vol, 
Aug. 30, 1945, pp. 106: 


Control Methods for Anodic Oxide Film 


Condensed from “Metaux Corrosion-Usedt Bi 


Many of the tests proposed for co 
troling the anodic treatment of aluminus 
require specialized laboratories. Moreove, 
some of the tests, such as the microscopi 
method of determining the thickness d 
the oxide film, are destructive. The follov- 
ing tests are designed as practical contd 
methods that can be used in any shop. 

The electrical insulating properties my 
be controlled by the measurement of th 
breakdown voltage of the anodic film. 0s 
the basis of such measurements, aluminum 
and its alloys may be divided into tw Tk 
classes: (1) Aluminum and the aluminum 
magnesium alloys, and (2) aluminum) py 
copper and aluminum-magnesium-silicos 
alloys, with a lower breakdown voltage. 
There is a direct relationship between th} jg 
breakdown voltage and the thickness of the 
oxide film, so this method may also be us} Sf 
to measure the thickness of the oxide film 























Thickness (1/1000 mm.) b 
—_—. —_—$<—<——$$——$ —_——————| h 
Breakdown | 
Voltage |100|200) 300 400 | 500 | 600 | 800 
! u i u = 
Aluminum and | | bi 
alloys with. | | 
out copper 
or silicon | 2 [3-4| 5-8 | 8-12)11-17|16.22268 pt 
———E = ! a Se ur 
Aluminum al. | | | 
loys contain- | pl 
ing copper | | | | ° 
or silicon |2-3|5-8|10-14|16-22 ti 

















The continuity of the oxide film i 
easily checked by means of a solution com 
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The high-production efficiency of this versatile all- 
purpose Lindberg Brazing Furnace — plus the 
technical assistance of our able research staff — 
is helping many manufacturers reduce costs and 
speed reconversion. 


The parts sketched above are typical of many 
being produced faster... better... cheaper by 
this basic improvement in production technique. 


Your competitive position may be strengthened 
by having Lindberg technicians analyze your 
product and methods. Their findings may possibly 
uncover ways to replace slower, more expensive 
processes with fast, economical Lindberg Produc- 
tion Furnace Brazing. 


SUPER 
NOVEMBER, 1945 


hin 


E YOUR COSTS WITH THIS 
PRODUCTION BRAZING FURNACE 





This analysis leaves nothing to chance, costs 
you not a cent! Let our engineers explain the full 
benefits of using Lindberg Production Furnace 
Brazing. Your inquiry places you under no obli- 
gation. Write today! 


LINDBERG ENGINEERING COMPANY 
2451 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 
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ti NITRIDING 
Cub TIME CYCLES 


with 
‘‘AMERICAN’’ DUAL PURPOSE FURNACE 








Model NA Air Tempering Furnace With Nitro Attachments 


The pressure system together with precision control 
of time, temperature and flow of ammonia gas are 
resulting in unequalled advantages to the users 
of “AMERICAN” Electric Nitro Furnaces, and the 
“AMERICAN” Electric Air Tempering Furnaces with 
the Nitro attachments. 





American Electric Furnace Company 
29 Von Hillern St., Boston, Mass., U.S.A. 


Industrial Furnaces for All Purposes 
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taining 20 g. crystalline copper 
20 cc. hydrochloric acid (22° Be), g 
1 liter water. This reagent does nog 
the oxide film, but leaves a black em 
deposit on any areas not covered 
oxide film. The size and number of 
spots observed after five min. in the 
at 59 to 68 F can then be specified, 
The usual salt spray test using! 
sodium chloride brine is unsatisf, 
to lack of reproducibility. An 
immersion test in 3% sodium 
brine with the sample alternately img 
one-half hr. and exposed to the air 
same length of time is easily rep 
and gives an accelerated corrosion 
to that of the salt spray test. 
Two criteria suggested for eval 
results are the aspect of the piece 
relatively short time, such as 15 days, 
the decrease in mechanical properties g 
a comparatively long time, such ag 
months. Naturally, only the first 
evaluation would be satisfactory for 
control test. 


~-J. Herenguel & R. Segond. Metaux Corrosion-Uj, 
Vol. 20, Jan. 1945, pp, 
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Milling with Carbide Tools | 


Condensed from “Modern Machine Shop’ a 
ti 
Carbide-tipped cutters for high-speed mill | gby 


ing operations are gaining acceptance in| fim 
recent years. To avoid the many failures of | tim 


-the past because of the use of wrong meth | Am 


ods of operation, a few of the more impo {| °V 
tant directive factors of the new technique 
are discussed. 

First, it is important that a heavy and 
well-conditioned machine be used to protect 
the cutters from shock and vibration. The 
seating and clamping of the part to k 
milled must be positive. Mounting the 
cutter close to the spindle nose is impor 
tant. 

Speed selection is important. Tests have 
indicated that the best speeds for carbide 
milling in steel are between 400 and 500 
s.f.m., and higher on light cuts, cast ifon, 
and non-ferrous metals. 

Smooth application of cutting power 
through constant momentum may be ob 
tained by the use of a flywheel, usually 
weighing from 100 to 200 lb. This should 
be mounted on the spindle as closely’ 
possible to the cutter. 

Heavy chip loads by the use of cutters 
having less teeth are an advantage in that 
the heat generated is dissipated into te 
chip and the time-space between entries 0 
the teeth into the work is longer, allowing 
more time for cooling the teeth and the 
work. ; 

Climb milling or “plunge” cutting # 
recommended to prevent the destructive 
chatter of conventional cutting. P 

Use should be made of the “negativt 
radial rake” carbide tip. This is so de- 
signed that the edge of the tip closest ® 
the center of the cutter leads the outer 
into the work. Rake angle commonly 
is 10 deg., but correctly should be the : 
est angle that will impart the direct line of 
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+ FULL FLOW 


Regardless of the character of the solids 
you want remov ed from fluid, there is 
a Cuno “‘filter-fine” strainer to handle 
full flow... without interruption. 
Whether you use the Cuno Auto- 
Klean or the Cuno Flo-Klean (the 


° FULL FLOW 





The Auto-Klean is cleaned by turn- 
ing a handle (by hand or by motor). 
The Flo-Klean is cleaned by a motor- 
driven backwash nozzle. 

For the convenience and efficiency of 
a compact, easy-to-take-care-of filter, 
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4 latter for fluids containing highly- promising positive filtration of full 
nil abrasive solids), you can count on con- flow ... run your fluids through a Cuno. 
» in} tinuous cleaning of all the fluid each You’ll find a catalog of filter selection 
sof} time it passes through the system factors and specifications in SWEET’S. 
eth | And flow continues, uninterruptedly, Cuno’s engineering staff will help you 
por: | even while the filter is being cleaned. on special conditions. 
ique 
* AUTO-KLEAN disc 
* type. For all fluids ex- FOR A COMPLETE CUNO CATALOG, SEND COUPON 
cept those containing ce ce mes ee ce es ec es ee ee ee ee ee ee ee ee ee ee ee oe oe 
be highly abrasive solids. e 7 
the Viscosities from 30 to | CUNO ENGINEERING CORPORATION | 
por- ao Saybolt >. | 16) South Vine Street, Meriden, Conn. | 
p ress e op. 
ave Seatinnpecky sane | P} d f; of our ni t lo I am > It ! 
de Occupies no more space | ease send me a free copy your new catalog. especially | 
500 than usual partial-flow | interested in the services checked. | 
on type. Sizes from 1'4 | | 
{ diam. x 4%” cartridges to Acids Gases Paint 
massive motor-driven Air Gasoline Pyroxylin 
wer models. Available with | Alkali Grease Quenching Oil | 
ob- or without sump for | Boiler Feed Grinder Coolant Resins | 
ally built-in or external in- { Casein Hydraulic Oil Rust Proofing Com- | 
uld stallations. Cleaning Solutions Japan pounds 
as | Coatings Lacquer Sizing ! 
| Compressed Air Lubricating Oil Solvents | 
es3 | “arena —? Tool Cutting Spray Systems | 
‘4 . uttin us i ar 
hat FLO-K L EA N Rashad | Dip Tank Systems |Machine Tool Hydraulic [ Test Stand Lubricating ! 
the wound. For fluids con- | eer Oil Oil | 
d sald —, meee | Engine Fuel (]Machine Tool Lubricat- | |Varnish | 
Ing =e ae Pe ne ht ne | Engine Lubricating Oil ing Oil Washing Compounds 
the —_ Pea og Fuel Oil Nitrocellulose Solutions _ Water 
ticles, sand, ete. May be | Fuel T. Oil Wax | 
, designed to remove par- pon ae ” : 
i ticles .0025” or larger. | | 
ive Low pressure drop — | Others | 
fluid moves in straight | ] 
ive line, encountering only | Name shee ECD ee oe tee ie ne Seer i 
de- momentary _ restriction. 
to All parts made of metal | Company l 
et — constructions to — | ] 
varying corrosive an 
. erosive conditions. . Address sah eased his noncunbuteiunn | 
; i ne =a 
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»» When you cast 





Special Refractory Shapes 


with J-M FIRECRETE 


_ cast right in your own plant— 
Firecrete is ready for use in less than 24 
hours! Production delays due to shut-downs 
are minimized. Spalling and shrinkage due to 
drying and firing are negligible. 

Because quick-hardening Firecrete pours and 
handles like concrete, it can be cast in what- 
ever type shape you need—furnace covers and 
bottoms, door linings, baffle tile, burner rings 
and other types of monolithic construction. 


Three types—Standard, for temperatures to 
2400° F.; H. T., for temperatures to 2800° F.; 
L. W. (light weight, low conductivity), for 
temperatures to 2400° F. Write for ......0.. 
folder RC-13A. Johns-Manville, 22 JM 
East 40th Street, New York 16, N. Y. md kdl 


FIRECRETE 


The Standard Ta Castables 





Johns-Manville 





























cutting pressure through the tip to its 
backing. 

Also, in negative rake milling, 
made of the “negative axial rake” 
the seating of the tip. This is the 
between the axial line and the face 
tip, and should be 10 deg. It imparts a 
wise shear or tear to the chip as 
crushed loose under the radial cutti 
tion, and aids in getting rid of the 

Meehanite is considered best fog 
cutter body because it is easier to 
than steel, has a damping char 
and does not transmit vibration from 
tooth to another. 

Carbide-tipped cutters should be 
ened with great care with a di 
impregnated wheel. Use of 100-grit 
for roughing and 400-grit wheels for 
ing is good, followed by expert 
with India stones. The grinding m 
should be outward toward the edge. 
minute grooves left by the grit should nm 
in the same direction as the movement ¢ 
the chips in the milling operation. A 
nifying glass should be used to check th 
quality of the sharpening. 

A complete bibliography on the subjeq 
may be obtained from the Manufacturing 
Engineering Committee of the Americn 
Society of Mechanical Engineers, 29 We 
39th St., New York 18. 


F. M. Burt. Mod. Machine Shop, Vol. 18, dy 
1945, pp. 134, 136, 138, 140, 142, 144, 146, 148, 18 


Powdered Metal Spray 


Condensed from 
“Western Machinery and Steel World’ 


Ordinarily, metal spraying is accom 
plished by melting a rod of the material t 
be applied in a torch flame, which whe 
directed toward the receiving metal applies 
the molten particles to it. One great dis 
advantage is the inability to accurately con- 
trol the applied surface. 

Navy procurement personnel uncovered 
in the Glaspray gun a method that meets 
all their requirements. Using powdered 
metal in readily obtainable commercial 
grain sizes, and by absolute control of the 
torch temperature, it is possible to applys 
known thickness with every pass of the 
gun. 

In the application of zinc to the interior 
of water tanks, tests show a fine finish 
varying from 0.007-in. to 0.009-in. wit 
each pass. Photomicrographs of the finit 
show an absence of the usual pitted surface 
disclosed in metal spray applications. Salis 
tests prove perfect coverage after one year’ 
immersion. 

The surface to receive the spray must bt 
prepared by sandblasting. A pass or tw 
is then made at the spot on the prepatt 
surface where the application will beg 
in order to preheat it to an acceptabk 
temperature. 

All types of commercial powdered met 
have been applied with satisfactory result, 
and this includes chromium as well # 
chrome-moly steel and iron. The gua 5 
equipped with a compressed aif intake 
used to give the range of temperature nett 
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Pilots find the answers to these questions 
with the aid of the altimeter and the air 
speed indicator. The heart of both instru- 
ments is the Baldwin SR-4 Strain Gage. 
These are only two of the many appli- 
cations of the SR-4 Strain Gage. 

About one-half the size of a paper clip, 
these gages can be cemented into place 
wherever you can reach on any structure. 

Unit strains are measurable to values 
smaller than that of a wave length of 


visible light. (0.000016 in. If this length 




















were expanded to 1 in., an inch would 


be a mile long.) 


Write for Bulletin 179. The Baldwin Locomotive 
Works, Baldwin Southwark Division, Phila- 
delphia 42, Pa. Offices: Philadelphia, New 
York, Boston, Chicago, Detroit, Cleveland, St. 
Louis, San Francisco, Washington, Houston, 


Pittsburgh. 


BALDWIN 


SOUTHWARK 
TESTING EQUIPMENT 


NOVEMBER. 1945 
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enous PURE AMMONIA 





Where you need it. 
Whawe you weed th. (AA! 


Armour knows what it takes for your heat treating... knows that 
when you need ammonia you need it in a hurry! That’s why your 
orders are shipped promptly. What’s more, 65 conveniently-located 
stock points mean prompt delivery. Many customers receive their 
shipments of Armour’s Anhydrous Ammonia within 24 hours. 

Armour’s Anhydrous Ammonia is pure and dry with a Dew 
Point of —60°F. It’s widely used in Nitriding, Dry Cyaniding, 
Dissociation and other applications. Orders can be filled in either 
bottle or tube type cylinders. 

There’s no sacrifice in quality with this superior service. Armour 
tests every cylinder for purity. 

So remember: prompt delivery, product dependability and tech- 
nical advice are as near as your phone. Call Armour today. 


ARMOUR AMMONIA WORKS 


“Headquarters for Ammonia Service” 





A Division of Armour and Company 1355 WEST 31st STREET, CHICAGO 9, ILLINOIS 
120 BROADWAY, NEW YORK 5, NEW YORK Or your nearest Armour branch 
1514 








sary for the application of all metals ap; 
plastics. Temperatures as high as 19007 
have been used, and at the other extrem, 
temperatures between 140 and 145 F hay 
served for the application of plastics. 
The process is relatively inexpensive, |, 
has all of the usual industrial applicatiog, 
for powdered metal as post-war possibilitic 
It has been suggested for the hulls of ship. 
and for the thousands of water tanks q 
this country’s farms now in need of repair 
It has proved excellent for the repair o 
open cracks in all kinds of tank equipmey, 


—Western Machinery & Steel Wor 
Vol. 36, Aug. 1945, pp. 348-349, 9; 


Electrolytic Bright Galvanizing 


Condensed from 
“Chemisches Zentralblatt’ 


The influence of different sulfur com. 
pounds and of germanium, vanadium, gj. 
ver, nickel, iron, cobalt, mercury, cadmium 
molybdenum and manganese additions o 
the brightness of formations was invest. 
gated. The influence of the metals depends 
not only on their type but also on their 
concentration and the depositing condition 

The deposits were examined with regard 
to their reflection and corrosion resistance 
Detrimental to zinc deposition are ger 
manium, vanadium and silver, while smal 
amounts of nickel or molybdenum increas 
the brightness. Sulphide sulfur, particular) 
in connection with manganese addition in 
the baths, produces bright deposits while 
neither sulphites nor thiosulphates have any 
effect. 

Only those zinc deposits produced beyond 
the limiting current density have brightnes 
and fibrous texture. The brightness in 
creases with increasing temperature, and de 
creases at high current density due t 
efflorescences. 


B. Wullhorst. Mitt. Forsch.-Inst. Edelmetalle Steal 
Hohere Fachschule Schwabisch Gmund., No. |, 
1942, pp. 12-27; as abstracted in Chen 


Zentr., Vol. 114, Apr. 28, 1943, p. 1817 


lron Powder Compacts 


Condensed from "Metal Progress” 


During the last few years, dense metd 
compacts have offered real competition tt 
the slower, skill-requiring machining meth 
ods of producing small parts of accunt 
and often intricate profile. These parts att 
made by compressing iron powder in a di 
under 50 to 60 tons per sq. in. and thet 
sintering at 2475 to 2650 F. The type® 
iron powder and particularly the distrib 
tion of particle size in the powder are it 
portant factors that affect the shrinks 
and, therefore, the change in density of 
compacts during sintering. 

Besides variation in the powder, the thtt 
most important variables affecting densi 
are the pressure used in pressing the com 
pact, the temperature of sintering, and th 
length of time the compact is held at t 
sintering temperature. 
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Diecarb 


with these 





EVERAL years ago, in a Pittsburgh electrical 

manufacturing plant, a disc or ‘‘cookie’’ die was 

placed in operation. It was made of Diecarb, Firth- 
Sterling's newest, original, sintered carbide develop- 
ment for blanking dies. This ‘‘cookie’’ die blanked a 
circle of silicon electrical sheet .025 inch thick, to be 
used in rotors and stators. 


It proved so successful that since then two other 
similar Diecarb dies have been put to work—all 
averaging 50 to 60 million blanks per grind, as 
compared with 90,000 pieces per grind with high 
speed steel dies. 


GET IN TOUCH WITH US 


a 









dies 





The original die, at the latest count, had pro- 
duced the unprecedented total of over a half 
billion stampings, and was still going! 


In fact, the life of these remarkable Diecarb dies 
is not yet determined because all dies so far made 
are still in use. 


Diecarb can be used for blanking and forming a 
diversity of materials including metals, plastics, paper, 
etc. It operates successfully on thicknesses up to 7/16 
inch. It is proving unmatchable for high production 
operations, saving both downtime and maintenance. 


If you have a product that requires blanking or if 
you are planning one—call in Firth-Sterling now to 
test the possibilities of Diecarb. 





A complete Diecarb engineering service is at your call—for 
designing complete dies; for aiding in application of Diecarb to 
die shoes by brazing; shrink-fitting; press fitting and mechanical 
matrix; and for proper grinding. 


MOVEMBER, 1945 


XUM | 


~ Hirth -Sterling 


STEEL COMPANY 


OFFICES: McKEESPORT, PA. + NEW YORK + HARTFORD + PHILADELPHIA 
PITTSBURGH + CLEVELAND + DAYTON + DETROIT + CHICAGO + LOS ANGELES 
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; ” A number of tests made on a commercig 
greens ye iron powder showed that PTessure is thy 
— ; : more important variable at sintering tem. 
peratures below 2550 F. The variations dy 

A N | to changes in pressure are of greater magn) 

3 0 F F M | tude and are more consistent than those dy 


to temperature. Where density, hardne, 


L T H ¥ = and strength are desired and moderate ten, 
x AS A L peratures must be used, there is no adygp. 
S tage in sintering above 1650 F. A definiy 


% 
~ 


reduction in properties occurs for highe 
sintering temperatures for all pressure 
tested (10 to 150 tons per sq. in.). 

If higher density and strength are desire) 
the compacts must either be sintered y 
temperatures above 2000 F (which is ty 
high for the common electric furnaces) y 
a different processing method, such as hy 
pressing or re-pressing after sintering, mug 
be used. When high hardness is desired 
lower sintering temperatures give bette, ' 
values, especially for pressures over 40 ton 
per sq. in. 

When dimensional change is of majo 

_ importance, there is a decided advantage jn 
sintering at 1750 to 1825 F, as variation 
in pressure then have little effect on dimen. 
sional changes, and small temperature vari. 
ations either higher or lower would infy. 
ence shrinkage in the same direction. 

In setting up a production schedule. for 
parts where final dimensions and the main. 
tenance of close tolerances are of primay 
importance, it would seem best to keep the 
heating cycle at 1750 to 1825 F and vay 
the compacting pressure to take care of 
other variations such as irregularities in 

SOLUTION : Coolant control powder, die wear, etc. 

" . : If pressures greater than 50 tons per 9 

by Hoffman Filtration is the in. were needed for the required aa 
answer. Hoffman Filtration other methods of fabrication should be con- 

x ot ie sidered, due to the rapid die wear. Th 

Equipment puts precision fin- sintering time would have to be invest: 

ishing on a volume basis, con- a Pe sccarny but would probably bh 
rom to min. 

trols the quality, definitely If the highest density and strength ar 

required with tolerances secondary, com- 
pacting pressures should be as high as is 
economically possible, and the compacs 


_ " should be sintered at 1560 to 1650 F for as 
SOLUTION : For conserving long as possible, if an electric furnace with 


life of grinding wheels and cut- the common na heating ele- 
‘ ments is to be used. 
ting tools, there’s no coolant Better results could be obtained with a 


like a clean coolant. Hoffman special furnace capable of heating above 
2200 F. Then with a continuous furnace 
coolant filtration reduces wheel the compacts could be preheated at 1550 F, 
sintered at 2200 to 2290 F, and cooled to 
| 300 F before they are removed. 

dressings. | C. O. Heath, Jr. & J. D. Stetkewicz. Metal Progress, 


Vol. 48, July 1945, pp. 73-76. 
SOLUTION: Hoffman filters 
with automatic sludge disposal 
are the answer to this one — 










“ To YOUR 


- COOLAN T 
PROBLEMS! 





reduces rejects. 





glazing, saves many wheel re- 





permit practically continuous 


Automatic Spray Painting 
Condensed from “The Monthly Review" 
; 

Probably the most significant progress 

* SEND FOR LITERATURE | that ios ined Br A years in the indus 
trial application of coating materials has 

been in the field of automatic spraying. 


MACHINE®R Y | Since it is possible to design work hold- 

U % H O F F M A N CORPORATICNS ers on automatic painting machines that 
* © 223 Lamson St., Syracuse, N. Y | serve the dual purpose of holding the piece 
CCQLANT FILTERS + FILTRATION ENGINEERING SERVICE to be coated as well as shielding the nom 


coated areas, even a relatively low produc 


operation, reduce maintenance. 
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Choose the A/gAr Electrode 


for Welding Mild Steels 


The P&H representative knows are welding. He's a | 

specialist who lives with welding problems . . . who 

knows how to help you save time, save money and in- ane 

sure the best welding results through the proper se- “AP” 

lection of electrodes for every type of job. TTT 
| ae 


HL 
"DE" 
tall 
“AC-3" 
wan 
pases 
Vannil 
“DH-2" 
WLLL 
"CM-50” 
Witt 
“AW-4" 
Wl 





Today, a staggering amount of time and money 
is wasted through misapplications. Don't let it 
happen in your shop. Whatever your mild steel weld- 
ing work may be, you'll find the correct sizes and types 
of electrodes in the P&H line to answer every need. 
The quick and easy way to be sure, on this or any 
other welding problem, is to call in your nearest P&H 
representative. He brings you the experience of one 
of the world’s largest makers and users of all types of 
welding electrodes. He is ready to help you without 
cost or obligation. Ask him to call. 


WELDING 
ELECTRODES 


4550 W. National Avenue 
Milwaukee 14, Wisconsin 


CORP ‘TION 
WELDING ELECTRODES - MOTORS - HOISTS ELECTRIC CRANES - ARC WELDERS - EXCAVATORS 





















A Few P&H Electrodes For 
Mild Steel Applications 


AWS — E-6010 
(DC Reverse Polarity) 


AWS — E-6011 
AC and DC 
(Straight or Reverse Polarity) 


AWS — E-6012 
AC and DC 
(Straight Polarity) 


AWS — E-6013 
AC and DC 
(Straight or Reverse Polarity) 


AWS — E-6020 
AC and DC 
(Straight or Reverse Polarity) 


AWS — E-6020 
AC and DC 
(Straight or Reverse Polarity) 


AWS — E-7011 
AC and DC 
(Straight or Reverse Polarity) 


AWS — E-10012 
AC and DC 
(Straight or Reverse Polarity) 


AWS —- E-10020 
AC and DC 
(Straight or Reverse Polarity) 


A COMPLETE ARC WELDING SERVICE @ WRITE FOR BULLETIN R7-3 





WELDING 
POSITIONERS 


WELDING PRODUCTION 
CONTROL SYSTEMS 


WELDING 


__0C AC 
VELDERS WELDERS ELECTRODES 


NOVEMBER, 1945 
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ELECTRIC 
CRANES 
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@OFURNACES 


For Every Industrial Heat Treating Process 


Investigate the advantages of EF Furnaces 


For Bright Annealing Wire, 
Strip, Tubing, Stampings, etc. 


The Above Combination Gas-Electric Furnace 


with Heavy V-Type Cast Grid Heating Elements 
and EF Gas-fired Recuperative Type Radiant Tubes 


Bright Anneals 2500 lbs. of Copper Wire Per Hr. 


Bright, uniformly annealed copper wire—at the rate of 11% 
tons per hour—is discharged continuously from the above 
combination gas-electric, controlled atmosphere furnace. This 
furnace handles rod in coils up to 36” in diameter as well 
as wit2 on large reels. The material is carried through the 
furnace on bulkhead type trays which provide an effective 
seal for the protective atmosphere used in the equipment. 
These trays make it unnecessary to use doors, lock cham- 
bers, or other sealing devices at either the charging or dis- 
charging ends of the furnace. 


The heating chamber is divided into two separately and 
automatically controlled zones. The first or charging zone 
is heated by EF gas-fired recuperative type radiant tubes. 
The second or soaking zone is heated by heavy V-type cast 
alloy heating elements. 


The heating elements in each zone are located above and 
below the charge and extend the entire width of the cham- 
bers, insuring absolute temperature uniformity throughout 
the charge. 


The protective atmosphere is produced in an EF generator 
located beside the furnace. 


Other outstanding EF production furnace installations include furnaces for bright 
annealing, both ferrous and non-ferrous strip, wire, tubing and other products .. . 
furnaces for the production heat treatment of bolts, springs, castings, stampings 
and forgings; as well as furnaces for aluminum, copper and brass brazing; billet 
heating, scale-free hardening and other processes. 


Submit your furnace problems to EF engineers . . . we specialize on building production furnaces. 


The 


Electric Furnace Co., Salem, Ohio 


red and Electric Furnaces---For Any Process, Product 
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tion flow will often warrant the use 
automatic equipment. 

Another advantage of the automatic 
chine is the incorporation of drying 
baking facilities which eliminate con 
the product from a spray booth to an ¢ 
Other advantages are: Large savings in 
terials, uniformity of finish, minig 
amount of floor space required, cleanlig 
labor savings, and accurate cost control, 

Automatic spray equipment allows 
form control of film thickness, whe 
manual spray application leaves this to 
operator’s judgment and experience, 
dreds of actual experiences have shown 
ings of material up to 500% with the 
of automatic equipment. Large saving 
labor is also a major consideration. In 
instance an automatic machine produdq 
2,000 pieces per hr. cut the number 
operators from 14 to 2. 

Automatic machines will displace map 
spray booth equipment accommodating 
same quantity of work but requiring 10 
15 times the floor area. The automatic 
chine has been used for war equipm 
such as projectiles, incendiary bombs, fu 
grenades, rockets, etc. Peace-time produg 
include lipsticks, clock cases, lighting & 
tures, and jewelry. 

The machine itself consists of a squal 
or rectangular frame, pressed from hegy 
gage steel plates to make a smooth and q 
tinuous track for the conveyor chain. 
the chain are spindles, equidistant fr 
each other. Variable speed drive as well 
removable spindles allows for time cor 
of various sized objects. 

The conveyor moves in a clockwise 
rection with continuous motion. The gf 
guns are mounted on a lateral oscil 
and travel with the object for a prede 
mined distance. 

After the piece is coated, it may ente 
drying or baking oven. This is followed 
a cooling period, which may be expedit 
by using a cooling tunnel through whidi 
large volume of air is passed. The 
object then returns to the original open 
and is unloaded completely finished 


baked. 
—R. H. Wallace. Monthly Review, Am. EI 
platers’ Soc., Vol. 32, Aug. 1945, pp. 781-782, 


Flowing Tin by Radiant Heat — 


Condensed from 
“Iron and Steel Engineer” 


At the Sparrows Point plant of Beth 
hem Steel Co., fusion or reflowing of 
tin coating which has been electroplated 
steel strip is done in six radiant tube 
naces. Each of these is a part of a brighteny 
ing line where, in addition to the fusi 
matte finish tin plate undergoes seve 
correlated treatments which are necessaty® 
give quality tin plate. Bi 

The fusion furnaces are continuous t#¥) 
pass tower furnaces. The strip entet¥ 
the bottom, passes up through a pfeil 
over the furnace head roll, down thfe 

(Continued on page 1522) 
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Ampco Metal, Inc. 


(Specialist in Aluminum Rats 


offers you 
all of these 


Sand Casting — 30 years of specialized po 
enables the Ampco foundries to produce uniform pss 7 

15,000 Ibs., within extremely accurate composition * 
to 1, 


--Conveniently concentrated 
in one place, assuring you 
of complete service and 
unbiased recommendations 


Centrifugal Casting — results in “liquid forgings’ 
(up to 5,000 Ibs.) giving you a sounder, more Pe at = 
structure — saving material and eliminating rejects 





Ol eee ~ 


Lol ol 
co 
f 





il — ffers a wide range of mill p 
ee dsl Processes as pope rong - Rar: mage shapes; rolled sheet, Ampco- 
cluding oduction of permanent castings, ate Se 
plaster Satan Papen and ingot. Ampco also offers clad sheet; and drawn wire 
tontinuous cast bronze alloys. 


more processes on next page 





continued from preceding page 


Machine Shop — a department with an enviable record 
on millions of parts machined to close tolerances. Acceptance 


of these parts by critical aircraft equipment manufacturers is 
evidence of our ability to meet strict requirements. 


- Ra 
Engineering and Laboratory Services 


to assure you that Ampco metal- 
d parts meet specified tolerances 
odern precision instruments. 


— providing quality control 
lurgical standards are met an 
as determined by the most m 


Ampco Metal, Inc. produces copper-base alloys by 
every commonly used metal-working process ..-- - 





_. . in any desired stage of fabrication up 
to finished machined parts and welded 


sub-assemblies 


At Ampco Metal, Inc., you enjoy 
mendations for processing aluminu 

has facilities for working metal by every metal-working process in 
general use. Our production facilities are diversified, yet concen- 
trated in one plac i self. 
contained parts sourc 
meet your requirements . 


a Ree. US 
(MPC: Pat. Of. 


Metal 


The Metal without an Equal 


the advantage of unbiased recom- 
m bronze parts, because Ampco 


. . dependably, accurately, economically 
— and with the physical properties 5 
you want. Write for the new book on 
Ampco facilities — it’s sent free w 
engineers and executives. 


Ampco Metal, Inc. 
Dept. M-1011 Milwaukee 4, Wisconsi 
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CID CLEANING 


~ 





Announcing 


a PENNSALT 


IMPROVED WORKING CONDITIONS: 
Acid fuming is controlled, thus contribut- 
ing to better working conditions in the 


4. CONVENIENCE: Furnished in liquid 
form ...can be used either directly from 
the original container or diluted as much 


% 
oa 
pco ? 
s in 
cen- 
“IyD DESCALING 
cally 
rties 
k on 
€ 0 
consin 
0 M e @] U Ni D ees 
« 4 . e ge 
VITAL baba 
USES: 1. As a pickling bath concentrate in metal finishing shops. 
2. As an acid cleaner for removing water scales from feed lines, boilers and a variety of 
: industrial equipment. 
1. METAL SURFACE PROTECTION: This 3. 
carefully manufactured compound is 
known to give high protection to ferrous 
metal surfaces. The danger of over-pick- plant. 
MAJOR ling, pitting and high hydrogen absorp- 
ADVANTAGES: tion will be minimized. 
2. REDUCES ACID CONSUMPTION: Com- 


pared to an uninhibited acid, Pennsalt 
PM-90 reduces acid consumption since 
the acid cleaner is consumed principally in 
the removal of rust and scale and not in 
attacking the base metal. 


LL LL SS SS ey 


SPECIAL CHEMICALS DIVISION 
PENNSYLVANIA SALT MANUFACTURING COMPANY 
Dept. MA-11, 1000 Widener Building, Philadelphia 7, Pa. 





Kindly send me complete information on Pennsalt PM-90 
NAME 

—— 

COMPANY _ 


* S 
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Acid, Alkali 


Emulsion Type Cleaners 


as one part Pennsalt PM-90 to four parts 
of water. The dilution range will be gov- 
erned by the speed of cleaning necessary 
as well as requirements of the particu- 
lar operation. 


PENNSALT PM-90 is packaged in returnable 13 gallon glass carboys containing 115 Ib. net. For large con- 
sumption, Pennsalt PM-90 is also supplied in tank cars of 4,000 gallons each. 


SPECIAL CHEMICALS DIVISION 


PENNSYLVANIA SALT 


MAN F 


TURING C PANY 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA, 


NEW YORK e CHICAGO « ST, LOUIS « PITTSBURGH e CINCINNATI « MINNEAPOUS 


WYANDOTTE ¢ TACOMA 







SPECIAL CHEMICALS DIVISION PRODUCTS 
Acid, Alkali and Solvent 
Pickling Agents - Rust Inhibitor 


and Solvent-~proof Cements 
Paint Strippers 











the heating zone and, finally, after leayj 
Products Manufactured by | ie: Mecho, Mieeeghs 0 centage 


| into a water quench tank. The heating » 


THE UNITED STATES TIME CORPORATION 2c ct, casis fotos in eae 
verts the dull, relatively porous tin COating 
x into a bright dense layer. 
Waterbury, Connecticut Coke oven gas and air in correct pp 
portions for complete combustion are mixgj 
in an industrial carburetor. The resulting 
mixture is burned in the radiant furnag 
tubes. There are two vertical rows of radian 
tube heating elements between which th 
strip passes. The tubes are made of 254 
chromium 12% nickel steel. The design o 
the elements and the recirculation of th 
products of combustion within the elemeng 
assure a uniform temperature across the strip 
without overheating of the edges. 

The sensible heat in the exhaust produgs 
of combustion is used in a recuperator tp 
heat recirculated air which preheats th » 
strip passing through the furnace. In this 
way, the strip is preheated without direg 
contact. with the products of combustion 
which might damage the surface. 

The brightening lines normally opera 
at 270 to 280 f.p.m. The speed is adjusted 
so that the product leaving the furnace js 
properly fused. Both the fusion furnag 
and the quenching tank have automatic 
temperature controllers that regulate th 
flow of the gas air mixture and of th 
cooling ‘water. 

The temperature required for fusion 
varies with the gage of the strip. Th 
required setting is known for each gage 
Once the line speed and the control index 
are set to fuse the tin properly, they ar 
automatically kept constant with little ad. 
justment required. 

The quality of the strip compares favor. 
ably with the quality of strip fused by other 
means. The radiant tube heating has the 
advantage of a relatively low fuel cost per 
ton of product. Therefore, it is believed it 


Typical L EA Finished Parts 
represents a practical and satisfactory meth- 


Here we have stampings, die casting and a od of fusing matte finish tin plate. 
steel shafted, copper gear. All had to be fin- i a © ee 
ished. Each had to be finished differently. On 


some, burrs had to be removed. 


















No better example of the versatility of LEA 
Finishing Methods and of the effectiveness of — 
LEA Finishing Compositions can be found Sintered Carbide Forming Dies | 
than in these five items made by The United _ Condensed from | 

. ‘ “Wire and Wire Products” 
States Time Corporation. 


Sintered carbide blanking and forming 
dies that multiply by 10 to 1,000 the 





If you have a finishing problem, a burring number of pieces produced per ground, that 
bl . sn detail. It will be gi saves users in down time from six to eight 
problem, write us in detail. it w ir weeks’ production per year, and that aft 


expected to lower production costs 0 
thousands of commodities are produced bj 
the Firth-Sterling Steel Co. The dies malt 
use of inserts of Diecarb, sintered carbide 
combinations with a Rockwell hardness of 
65 to 73. : 

Based on performance records, the dies 
should figure prominently in post-war com 
version plans of industries requiring high 
production. ; 

A disc or “cookie” die approximately 4 i 
in diam. started work several years 4 
blanking a circle of silicon electrical sheet 
0.025-in. thick used in rotors and stator 





our immediate attention. 
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EVERYWHERE... It's 


HYDRAULIC PRESSES 


FASTER, BETTER WORK 
at Less Cost — 


Farquhar Hydraulic Presses, built in ca- 
pacities from 3 to 7200 tons, are recognized 
by men responsible for sustained produc- 
tion for their speed, accuracy and quick 
response. 

For faster, better work at less cost 
when producing with pressure... forging, 
straightening, forming or drawing... 
consult a Farquhar Hydraulic Press 
Engineer. 


100-TON BUSHING PRESS 


The 100-Ton Farquhar Hydraulic Bushing Press, 
shown at right, is particularly suitable for railroad 
and car shop work as well as many other jobs. 


Designed for your specific application, a = 
Hydraulic Press may solve your pr 


FARQUHAR HYDRAULIC PRESSES 


FOR 

AIRCRAFT APPLIANCE 
AUTOMOTIVE CERAMICS 
CHEMICAL PROCESSING ENGINE BUILDING 
FOOD PROCESSING MACHINERY 
METAL WORKING MOTORS 
POWDER METALLURGY SHIPBUILDING 

WOODWORKING 





WRITE TODAY for 48-page catalog 
which illustrates and gives specifica- 
tions of many types of Farquhar Hy- 
draulic Presses. 


Hydraulic Press Division 


A.B. FARQUHAR COMPANY 


1506 DUKE STREET 


BWEMBER, 1945 
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Write for NOZZLE CATALOG to 


~ SPRAY ENGINEERING CO. 


109 CENTRAL STREET * SOMERVILLE 45, MASS. 































These new Electro High-Speed Grinding 
Wheels afford faster cutting without 
troublesome heat development whether 
the grind is for snagging or for fine 
finishing. 

We believe that war demands made it 
possible for ELECTRO to show cooler 
cutting at higher speeds, and present 
high state of perfection will be the basis 
for further gains. All we ask is oppor- 
tunity to prove the cooler cutting at 
higher speeds of our wheels. 


Will you wire us?—or phone 
us at Buffalo, WAshington 5259? 


C. REFRACTORIES & ALLOYS CORPORATION 


Manufacturers of Crucibles ¢ Refractories © Stoppers @ Alloys * Grinding Wheels 


344 DELAWARE AVENUE Sstablished 1919 BUFFALO 2, NEW YORK 
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Over a half-billion stampings have been 
completed. Two other similar dies average 
between 50 and 60 million blanks per gring 
as compared with 90,000 pieces per grind 
with high-speed steel or high-carbon high. 
chrome dies. 

In a Midwest plant, E-laminations fo, 
transformers out of 0.025-in. sheet were 
produced up to June 1945 to the number of 
1,300,000 pieces without regrinding ap4 
without the development of cutting burr 
compared to 60,000 to 70,000 pieces pe: 
grind where high-carbon high-chromiym 
dies were used. 

In the handling of heavy material, in, 
fabricator plant, 7/16-in. armor plate wa 
punched with a 7/16-in. diam. punch. Mor 
than 300,000 holes have been punched 
without need of regrinding, as compared 
with tool-steel or other punches which fre. 
quently required redressing after punching 
300 holes. 

Diecarb is available for punches and dies 
in four grades: (1) for paper blanking and 
notching, (2) for blanking carbon stee 
strip up to 3/32-in. thick, (3) for blanking 
and punching overhangs or punches up to 
34-in., and (4) for blanking materials 
over 6/16 in. thick and where the die mus 
absorb heavy stock. 

These dies are said to reduce burring, dis. 
tortion, dimpling, buckling, and chipping 
or breaking, even in case of mis-cuts. 

Wire & Wire Products, Vol. % 
Sept. 1945, pp. 632-633 


New Socket Polishing Fixture 


Condensed from 
‘The Modern Industrial Press” 


A new ox-wobble fixture and its dis- 
phragm chuck involved in a new polishing 
technique have been developed by N. A 
Woodworth Co., Ferndale, Mich. The pol- 
ishing requirement involves sockets and 
adjusting screw parts of spherical contours 
and difficult radii on which a maximum 
polish of six micro-inches is specified. The 
ox-wobble movement is a combination side, 
circular, and forward-backward movement 
all at the same time. 

This new development supplants the old 
hand and foot operated ox-wobble fixture 
which required unusual skill by the opers- 
tor and was a tedious operation. 

Mounted on side pivots, the new fixture, 
a small, compact, box-like structure about 
6 in. square, swings back and forth in 8 
rocking fashion. A Woodworth-designed 
diaphragm chuck is mounted on top o 
this fixture. The work is placed in the 
chuck against the diaphragm, causing it t 
spring down, automatically locking the patt 
in polishing position. The drill pres 
spindle, holding the felt stick, is raised by 
the use of an air cylinder and lowered int 
contact with the part by a foot-pedal releas 
of the air, coupled with a slight spring 
action, producing the necessary pressufe 
The part and the polishing felt revolve # 
opposite directions. 

Permitting the operator to be seated dur- 
ing the operation, the fixture requires only 
a slight foot pressure on the pedal. A fick 
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a To construct a furnace so 
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t5 Shaping Insulating Refractories by hand to fit around Outside steet 
heating tubes at intake and exhaust ports of furnaces shell 
requires many man-hours of highly skilled labor. This 
expense is eliminated by using refractories machined 
at the factory into special shapes. 
These special shapes both speed the masonry work 
and assure its being right in every detail. They are accu- 
rately engineered and machined to provide the exact P a ~— = _ 
amount of space needed for tube expansion. In addition, 5URNER cane pacarien ar 
tubes can be installed and removed without disturbing burner ond exhaust 
the furnace wall. The special shapes reduce costs of eee i 
+ dia: maintenance throughout the entire life of the furnace. 
~~ Armstrong’s Insulating Refractories are especially well 
. pol: suited to precise fabrication. Machined out of rectangu- 
and lar blocks which have been fired in advance, accurate 
tours shapes are possible because Armstrong’s Insulating Re- 
fractory materials are unusually strong and fine-grained. 
side, Included in Armstrong’s Insulating Refractory Line 
ment are five types of Insulating Fire Brick for temperatures 
! from 1600° to 2600° F. Armstrong’s engineers, drawing 
dn on more than 30 years’ experience with high-temperature 
pert: insulation problems, will be glad to check over your 


plans and offer practical suggestions to help you solve 
xture, your refractory problems most effectively. There is no 

















about obligation. For full information, write to Arm- , 
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permit progressive automatic and hand welding 


A “double production line’’—in a 30 ft. square space handles all of the progressive 
steps pf building up 2 sizes of large turbine gears simultaneously. 


Four C-F Positioners are grouped radially around one automatic welding machine— 
2 No. 12s (1,200 Ib. capacity) in diagonally opposite corners, 2 No. 140s (14,000 ib. 
capacity) in the other corners. With this arrangement, the single automatic welding 
machine can serve all 4 positioners and is used for all peripheral welds on the 
weldments. For this operation, the positioner rotates the tilted weldment under the 
electrode at any desired speed from 0 r.p.m. up. While the automatic welding 
machine is busy on one weldment, 3 welders are completing the hand welding opera- 
tions on the other 3 C-F Positioners, which under push button control, turn and tilt 
weldment to any desired position permitting all welds to be easily made “down hand”. 


CULLEN-FRIESTEDT CO. 


1314 S. Kilbourn Ave. Chicago 23, Ill. 














A “water break” on metal indi- 
cates tattletale grease. When you 
use Metso for cleaning metals, no- 
tice how the rinse water runs oil 
completely without a break. Metso 
cleaning baths remove the dirt. 
grease and oil, producing a chemi- 
cally clean surface which is then 
ready for plating or other finish- 
ing. Metso is adaptable to electro- 
cleaning, spray-type or soaker- 
tank cleaning. 






actres fexease 
O56. US PAT. OFF. 


Write us for copies of Bulletins: 
“Metso 99 Sodium Sesquisilicate — 
Industrial Alkali & Detergent” and 
“Metso Granular Sodium Metasili- 
cate — Its Properties & Uses.” 


Sodium Sesquisilicate U.S. Pat. 1948730, 2145749 
Sodium Metasilicate U.S. Pat. 1898707 


PHILADELPHIA QUARTZ CO. 
Dept. C, 125 S. Third St., Phila. 6 


MOTSO cércrrers 








of the finger ejects the part from the chug 
and the operation is then repeated og, 
new part. 

A working pressure of about 18 Jb ; 
used. The polishing wheel is of 7%-in, fe 
stock, dressed with No. 120 aluminuy 
oxide. The upper spindle speed is 24 
r.p.m. The speed of the part in its tu, 
being polished is 172 r.p.m. The drive j, 
by flexible shaft. Fixtures are mounted o 
Delta drill presses. 

Adjusting screws and sockets are th 
only work polished in this manner; ho,. 
ever, any cup-shaped part can be. polisha 
Production per machine runs 300 socks 
and 250 adjusting screws per hr. 


G. E. Stedman. Mod. Ind. Press, Vq,; 
Aug. 1945, pp. 24, % 





| Machinability of Steels 


| Condensed from “Mechanical Engineering’ 


| Bethlehem Steel for several years mak 
| short-time machining tests on a four-spindk 
| automatic machine as a control to ensure 
| satisfactory machinability of cold finished 

bars in screw machines. These tests used; 
| simple turning tool and a straight sik 
|“ ferming tool run individually. 

A coarse as-rolled grain size is considered 
best for machinability in normal and high 
sulfur types of low and medium carbo 
steels applied in the natural condition 
Within the range 0.05 to 0.359% sulphur, 


ing increased 1.43 s.f.m. for each 0.01% 
sulphur, based on a 1000-min. tool life, ani 


| it was found that the cutting speed for tum. 
| 
| 
| 


| 
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that the cutting speed for forming increased 
3.66 s. f.m. for each 0.01% sulphur, based 
on 100 pieces. 

After a comprehensive review of the 
results of short-time tests, they wer 
abandoned and a long-time test was adopted 
where the product from the automatic could 
be used as a saleable part. This part was 
a thread protector cap for sucker rods, 
which involved deep drilling, counterboring, 
tapping, and cutting off. The following 
relative machinability values are based on 
the number of parts produced each hou 
from 1.5-in. cold drawn bars with a machine 
efficiency of 75 to 80% and 18-4-1 high 
speed steel tools: 

















AISI * | Relative Machinability 
1111 82 
1112 | 100 
1113 | 132 
8740 ** 55 
$740 +s ** 73 
* Average Brinell of Bessemer stock 187; of 
steels, 223 
* Coarse grain; sulphur content not specified 


The appearance of the chips often 
veals quality characteristics in free machi 
ing steels, provided the tools are prop 
ground. The microstructure of the 
often gives a clue as to the cause of f 
machinability. Likewise, impact tests 
room temperature and 200 F are somet 
useful. 

A smooth machined surface is neces 
for parts involving high stresses and 
sistance to fatigue, since tool marks may 
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il = Wet 


FOR INDUSTRY 





Sheet, Wire, Tubing, Gauze 
and Fine Foils. 

Laboratory Wares of all de- 
scription; Stills, Retorts, 
Electrodes, and Special 
Process Equipment to order. 
Catalysts of the Platinum 
Metals; Oxides, Sponge, Black 
and Chlorides. Platinum and 
Palladium on Carriers. 
Palladium, Iridium, Osmium, 
Rhodium and Ruthenium. 





Sheet, Foil and Ribbon, pure 
and in alloy. Seamless Tubing. 
Laboratory Apparatus and 
Process Equipment. 

Karat Golds. Fine Gold 
Anodes. 





Fine, Sterling and Coin Sheet, 
Wire, Circles and Foil. 

Fine Silver Anodes. Rolled, 
Cast or in Shot Forms. 
Silver Brazing Alloys and 
Fluxes for every industrial 
requirement. 















Catalogue M-I7 on request 





THE 
American 
Platinum Works 


NEW JERSEY R. R. AVENUE 
NEWARK 5, N. J. 


Precious Metals Since 18175 


231 
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as focal points for stress concentrations 
which may initiate fatigue failures. The 
presence of high sulphur in steels minimizes 
the formation of a built-up layer. 

The effect of microstructure and hardness 
is very important in alloy steels, which 
generally do not have high sulphur. The 
proper combination is dependent on the 


type of machining to be done, so it is | 


impossible to furnish alloy steel in a condi- 

tion that will be optimum for all possible 
types of machining operations. 

G. P. Mech. Engineering, Vol. 67, 

Sept. 1945, pp. 


Witteman 


Gaseous Annealing 
Whiteheart Malleable 


Condensed from “Iron and Steel” 


Whiteheart malleable iron is any white 
cast iron that is intentionally decarburized 
during annealing. ‘For 200 years the iron 
has been made by the Reaumur process of 


packing the castings in iron ore mixtures. | 


But the gaseous process has meant a radical 
change. By the older process the thermal 
efficiency is low and the time cycle long, 
with accurate control never very likely. 
The most readily available sources of 


| the controlled CO/CO. and H:/H.O gas 








mixtures are produced by the partial com- 
bustion of fuel gases, such as city gas, coke 
oven gas, producer gas and carburetted 
water gas. These have maximum decarbur- 
izing power, and are completely reducing to 
iron. 

From experience gained in the annealing 
of hundreds of different types of castings, 
it has been found that best temperature for 
annealing in the gaseous process is around 
1050 C (1920 F), and it has been found 
for most castings that a height of stack of 
9 in. produces no appreciable distortion at 
that temperature. 

The rate at which carbon is removed is 
greatest initially, progressively less carbon 
being removed as time passes. To obtain the 
shortest cycle, it is necessary to operate at as 
high a temperature as possible, the tempera- 
ture being limited only by the tendency 
of the castings to distort or even “squat” 
or collapse under their own weight. This 
temperature is higher than is possible in 
the normal iron ore process. 

A summary of the advantages of the 
gaseous treatment as compared with the 
iron ore packing is as follows: The heating 
and cooling cycles are only a fraction of the 
times required in the packing process; the 
temperature can be 70 to 100 C (125 to 
180 F) higher in the gas process; the 
gaseous decarburizing medium never be- 
comes spent as it may do in the ore process 
— it has always the maximum decarburizing 
power; very little margin of safety need be 
allowed in assessing the time the castings 
are up to temperature. 

Data on annealing time related to section 
thickness in the gaseous process has been 
worked out and runs: 1/16-in. thick, 23 
hr.; Yg-in., 29 hr.; 3/16-in., 36 hr.; %4-in., 
51 hr.; %-in., 56 hr., and -in., 60 hr. 


—A. G. Robiette. Iron & Steel, 
Vol. 18, Aug. 1945, pp. 383-386. 
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BRICKSEAL 


REFRACTORY COATING 














WHEN 
COLD 


Brickseal becomes fiint 
hard as it cools — 
protects walls from 
damage. 





PPLIED LIKE PAINT—Brickseal, a com- 

bination of high fusion clays and 
metal oxides, protects refractories . . 
preserves brickwork . . . prevents crack- 
ing, spalling and flame abrasion. 

When heated, Brickseal deeply pene- 
trates the pores and joints of the bricks 
and forms a highly glazed ceramic coating 
for refractory walls. 

Brickseal is also used as a bonding 
material; it produces a tight brick-to-brick 
joint and welds the wall into one solid 
unit. Write for illustrated booklet; ask 
for a demonstration. 

Brickseal is semi-plas- 
tic when hot allowing 


it to expand and con- 
tract with the furnace 


WHEN 
HOT 





BRICKSEAL 


REFRACTORY COATING 
5800 $. Hoover St., Los Angeles, Calif. 
1029 Clinton $t., Hoboken, N. 4 
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PEACETIME PRODUCTS 











j 7 . o.8 ‘ 
War Materiel—cleaned and conditioned with products 


and processes developed by the ACP Laboratories and 
Technicians—was successfully preserved from rust and 
corrosion when shipped to war zones in every clime, from 
Arctic cold to the humid Tropics. 


These new or improved ACP products and methods are 
available to peacetime metal fabricators to speed pro- 
duction, lower costs and assure better and more durable 
paint finishes. 


210-A DEOXIDINE has a double action. It removes mill 
oil, drawing compounds and shop soil from the metal 


MANUFACTURERS OF 


AMBLER 


Office and Warehouse 
3665 Palmer Ave., Detroit, Mich. 


West Coast 
Leon Finch, Ltd., 728 E. 59th St. 
los Angeles, Cal. 
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AMERICAN CH Hien PAINT CO. 


+ AUTOMOBILES + TRUCKS + REFRIGERATORS 
* WASHING MACHINES + RADIOS + METAL 
HOUSEHOLD APPLIANCES > FARM IMPLE- 
MENTS AND COUNTLESS OTHER PRODUCTS 
CONSTRUCTED OF STEEL AND ALUMINUM 


REQUIRE THE UTMOST IN PAINT PROTECTION 


Assures Proper Cleaning and Conditioning 
NECESSARY FOR PAINT PERMANENCE 


and at the same time prepares the surface properly for 


finishing. 


No unusual equipment is required in this simple process. 
A three or four stage power washer constructed of mild 
steel (such as is used with alkalies) may be used. 


210-A DEOXIDINE process is simple, economical, ef- 
fective, and requires a minimum of labor and floor space. 
Our Technical Department will gladly assist you in mak- 
ing the most effective application of our products to your 
requirements. Write to Dept. G. 


INHIBITORS AND METAL WORKING CHEMICALS 


PENNA. 


Canadian Office and Factory 
Walkerville, Ontario 


DISTRIBUTORS 
Metropolitan New York Area 
Bricker & Andes, 318 Atlantic Ave. 
Brooklyn, N. Y. 


Eastern Ontorio and Quebec 
Van Camp Products & Sales Co. 
177 Parliament St., Toronto, Ont. 
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Structure of Hard Metals 


Condensed from “The Engineers’ Digest” 


Two characteristics are mainly responsi- 
ble for the outstanding abrasion resistance 
properties of hard metal alloys of the 
tungsten-carbide type with 60% of a low 
melting metal (cobalt). In practice, hard 
metal alloys when mechanically stressed 
undergo elastic deformation only, and the 
abrasive effect of other metallic materials 
on hard metal alloys is comparatively low. 

The life of hard-metal cutting tools with 
up to 109% cobalt content is hardly reduced. 
Addition of more cobalt shows a rapid 
decrease in life and tungsten-carbide alloys 
containing more than 109% cobalt suffer 
permanent deformation when mechanically 
stressed. 

Leaching experiments, by boiling thin 
sintered plates in hydrochloric acid, show 
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that with a cobalt content of less than 10% 
a strong network of firmly adhering tung- 
sten-carbide crystals is formed. With 20% 
cobalt, the alloy breaks down into small 
pieces. 

After removing the cobalt by leaching, 
the mechanical strength of hard metal alloy 
samples was determined. It was found that 
even after leaching, considerable strength 
is retained in the residual material and is 
of the same order as that of tungsten-car- 
bides sintered without a matrix metal. It 
appears that the cobalt plays primarily the 
part of an intermediate substance aiding 
the growth of the tungsten-carbide crystals 
into an interlocking network. 

Apart from the increasing cobalt content, 
the degree of completeness of the net work 


depends also on other factors, such as grain 
size of the tungsten-carbide and conditiog 
of manufacture and sintering. A gradwj 
transition from a complete solution in th 
cobalt matrix is indicated. 

Up to about 109% cobalt, the coefficien 
expansion alters little. After that it grady. 
ally increases with no sudden solution, No 
influence of porosity on the coefficient of 
expansion could be observed within th 
limits of accuracy of the measurements, 

Tests proved that the addition of cobal, 
by virtue of its properties in aiding th 
sintering process, reduces the sintering tem. 
perature required for optimum i 
strength from 1800 C for pure WC to 130) | 
C for alloy G2. Above 1600 C, alloy 
showed sudden reduction in strength due tp | 
increased diffusion and solution processes | 
causing a marked change in the lattic 
structure of the alloy, which increases jp 
volume. The addition of titanium carbide 
to the straight tungsten carbide-cobalet alloys 
raises the temperature required to achiev 
the greatest strength of the alloy. 

The temperature range for satisfactory 
sintering of multi-carbide alloys is consid. 
erably more critical than for straight tung. 
sten carbide-cobalt alloys. The sintering 
temperature of a carbide can be lowered 
only by metals able to undergo a solution 
process. Insoluble metals, such as copper, 
inhibit the sintering process. 


W. Dawiml & J. Hinuber. Kolloid Z., Vol. 1, 
Aug.-Sept. 1943, pp. 233-236; as abstracted 

in Engineers’ Digest (Am.), Vol. 2, 

Aug. 1945, pp. 407-409 


Testing Die Castings 
Condensed from “Die Casting” 


All product designers should have some 
knowledge of the physical and mechanical 
properties of die castings, even though the 
values are not often applied directly to 
design work. Such comparative properties 
do give helpful information when the type 
of alloy to be used for a certain type of 
service is being chosen. The testing condi- 
tions may never be precisely duplicated in 
producing commercial castings, but the tes 
gives some indication of what may be an- 
ticipated in sound castings. 

The designer should allow ample factors 
of safety as variations in casting and service 
are not predictable. Porosity particularly 
will affect the properties, therefore, the 
factor of safety may well depend in part 
upon the care exercised in avoiding porosity 
and in checking for porosity at critical 
sections. If any doubt exists and conditions 
permit, service tests should be made to 
guarantee that commercially procurable cast- 
ings will perform as required. 

Figures for Charpy impact strength, ten- 
sile strength, elongation, Brinell hardness, 
compressive strength, shear strength, elec- 
trical conductivity, specific gravity, thermal 
conductivity and coefficient of expansion 
are given for three of the most popular zinc 
die casting grades, nine aluminum alloys 
and one magnesium alloy. 
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e right, but “Sk 
“TESTING LIkE hundreds of other manufacturers, 


Pittsburgh Steel Foundry Corporation knows that 


can b 


t 
can’t be wrong: 


“one test is worth a thousand expert opinions.” 


mples from a melt 


By the time samp. s check- . A i » , 
get through the erescribes (in Quick, simplified and accurate, Riehle machines 


strength speed production by testing the physical 








properties of materials before manufacture, dur- 


ing processing and in the final product. 







Write for descriptive literature and prices on 
RIEHLE Impact Testers... also RIEHLE Hydraulic 
Testing Machines, Vickers Hardness Machines, 


Brinell Hardness Testers, Measuring Instruments. 






STEEL FOUNDRY ©” _— — 


® ° r ~ wasninct 
Seles Off aw vous + pnnanel mia as! 
8 


od 
and the most ™ 
facilities. PSF ~— , 
nary oF alloy stee!s, 
the goal of precision. 





From a recent advertisement of Pittsburgh Steel Foundry Corporation. 


UNIVERSAL 
TESTING 
MACHINES 


Division of American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 


NOVEMBER, 1945 1531 
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Postwar Improvements Must 
Co More Than Skin-Deep! 


The American public is going to expect wonderful things 
from American industry now that the war is over. These 


expectations go more than skin deep. Inside modern, 
“stream-lined” cases and cabinets must be greatly improved 
motors and mechanisms, home appliances will have to run 
quieter—wear longer—and require a minimum of repair and 
service. 

Meeting these performance requirements involves careful 
control of surface finish. The surface roughness of a ma- 
chined part affects its appearance, its resistance to wear, 
its fatigue strength, its fit with other parts, and in many 
other ways. 

The use of Profilometer equipment provides the most 
efficient and accurate method of controlling surface rough- 
ness. A staff of Profilometer Field Engineers is available 
to talk with you concerning the surface-finish control work 
in your plant. Our Field Engineer will call on you at your 
convenience and without obligation. Profilometer Catalog 
on request. 


Illustrated above—Profilometer setup for production meas- 
urement of roughness on sleeve-bearings and other inside- 
diameter parts. 


Profilometer is the registered trade-mark indicating 
Physicists Research Company’s brand of surface-rough- 
ness gaging instrument, 


PHYSICISTS RESEARCH COMPANY 


343 SOUTH MAIN STREET 





ANN ARBOR, MICHIGAN 





















Tensile strength is rarely a basis of 
sign, as die castings are usually not y 
in pure tension. In any case, it should 
remembered that the unit strength of a 
casting decreases with increasing sect) 
Consequently, it is expedient to use 
thinnest possible sections. Yield streg 
is not often given for die casting alloys, 
they usually do not have a well defi 
yield point or elastic modulus. 

The elongation in a tensile test is g 
sidered an index of ductility. Although 
is not directly applicable to design, 
elongation values indicate that the mates 
can be cold worked within limits withg 
fracture. Compressive strength can be 
plied directly in some design work. 
strength is not often measured, but it ¢ 
be applied directly in design calculations 
Toughness, as measured by the impact teg, 
is not applied directly but is a guide as » 
the ability of the alloy to resist shock. 

If low temperatures are to be encoun. 
tered in service, the probable drop of im. 
pact strength as the temperature decrease 
must be considered. Hardness figures, usy. 
ally Brinell, are of uncertain value to th 
designers. If wear or abrasion is a factor, 
some sort of direct test should be used 
rather than to rely on the general relation. 
ship between these properties and hardness, 

Except in unusual cases, creep is so slight 
as to be insignificant. However, if heay 
loads, especially in bending, are contem- 
plated, the designer should rely on his pre. 
vious experience or service tests or should 
use steel inserts along the tension side of 
the casting. 


| 


—Die Casting, Vol. 3, Aug. 195, 
pp. 22-24, 45-4 





Instruments for Stroboscopy 


Condensed from “The Engineers’ Digest’ 


A stroboscope developed on the principle 
of moving diaphragms has a slit-disc driven 
by a motor the speed of which is regulated 
between 600 and 3000 r.p.m. through a 
variable resistance forming part of the in- 
strument. An eddy-current brake gives fine 
speed control. i 

There are seven interchangeable slit-discs, 
and the highest frequency which can be 
observed is 1200 per sec. The instrument 
is intended mainly for the measurement ot 
rotating speeds and oscillating frequencies 

A handy instrument was developed in 
which the slit-disc is rotated by a hand 
crank. Coupled to the disc is a tachometer 
Speed is increased until a steady picture is 
attained, the pointer of the tachometer is 
stopped and the reading taken. 

In stroboscopes with revolving diaphragms 
it is difficult to obtain a sufficiently com 
stant speed for prolonged observations 
This may be overcome by using an oscillat- 
ing diaphragm, the natural frequency o 
which may be adjusted by varying the 
length of the spring of the oscillating sys 
tem. These instruments can be used also 
for producing short light-flashes. 

The glow-lamp is popular as a source 0! 
light for the purpose of stroboscopic meas- 
urements, or contivl of revolutions and fre 
quencies. It is cheap and may be operated 
in simple circuit arrangements. 

For a wide application, the flashing 
stroboscope must produce sharp and lumi 
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ECAUSE it provides the finest possible de- 

tail and, at the same time, has ample speed 
for light alloys at moderate voltages, Kodak’s 
Industrial X-ray Film, Type M—with or without 
lead foil screens—is logical first choice in the 
critical examination of aluminum castings. Type 
M’s unusually fine grain and remarkably high 
contrast give the finest detail and highest qual- 
ity obtainable. 

Kodak’s Type M meets the emphasis being 
placed on critical inspection and the requirements 
of an ever-widening range of kilovoltages by pro- 
viding the utmost in radiographic sensitivity. 


Kodak makes the four types of film 
needed in industrial radiography 

In addition to Type M . . . Kodak supplies: 
Kodak Industrial X-ray Film, Type K . . . for gamma 
and x-ray radiography of heavy steel parts, or of lighter 
parts at low x-ray voltages where high film speed is 
required. 
Kodak Industrial X-ray Film, Type A. . . most often used 
for light alloys at lower voltages and for million-volt 
radiography of thick steel and heavy alloy parts. 
Kodak Industrial X-ray Film, Type F . . . primarily for 
radiography, with calcium tungstate screens, of heavy 
steel parts. The fastest possible radiographic method, 


EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, N.Y. 





Characteristic Curve, Kodak Indus- 
trial X-ray Film, Type M, with direct 
x-ray exposure or with metallic screens. 
(Development: 8 minutes at 68° F., in 
Kodak Rapid X-ray Developer or 
Kodak Liquid X-ray Developer and 
Replenisher.) 
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- SEARCHERY 


INDUSTRIAL X-RAY 
to your profits! 


How does X-ray affect your 
profits? Plenty! 

Searchray discovers faulty cast- 
ings, plastic, rubber or ceramic 
components before they are com- 
bined into your equipment. You 
discard trouble before it appears, 
because Searchray permits you to 
look right into the heart cf the 
material. 

In addition to cutting costs from 
rejects, you produce an improved 
product with better service 
potentials, a definite advantage in 
competitive markets. 

Searchray is self-contained in 
one unit, it is shockproof, ray- 
proof—eliminating the expense of 
a lead lined room. Can be operated 
by unskilled employees. 

The Searchray 80 is easily port- 
able, and suited for the examina- 
tion of lighter metals, plastics and 
other light materials and parts. 

The Searchray 150 is designed 
for use with heavier parts where 
more penetrating X-rays are re- 
quired. Either unit makes radio- 
graphs for record or detailed study. 





orele 0 


Reg. U. S. Pat. Off. 


Electronic Products by 


NORTH AMERICAN PHILIPS COMPANY, INC. 





Searchray units are available in 80 and 
150 kvp sizes. Illustration shows the 
Searchray 150. 





Full information on the Search- 
ray line is yours for the asking. A 
letter, wire or telephone call will 
bring you this data. Or better yet, 
see the Searchray in actual opera- 
tion in our New York showroom, 
100 East 42nd Street. 





Dept. M-11 Executive Offices: 100 East 42nd Street, New York 17, N.Y. Factories in Dobbs Ferry, N. Y.; 
Mount Vernon, N. Y. (Metalix Division); Lewiston, Maine (Elmet Division). Represented in Canada by 


Philips Industries, Ltd., Sun Life Bidg., Montreal, Centre 2; in England by Philips Lamps, Ltd., Century House, 


Shaftesbury Avenue, London, W. C. 2. 











nous pictures for all motion processes unde 
consideration in industry. The definition gj 
the stroboscopic picture depends not 

on the duration but on the deviation in th 
timing of the flashes. The luminosity gf 
the flashes should be sufficient to alloy 
investigations in undarkened rooms. Th 
frequency of the flashes should be adjustable 
within wide limits. 

High pressure mercury-vapor lamps+ar 
exceptionally suitable stroboscopic sourgs 
of light. Special grid controlled discharge 
valves have been developed to control the 
lamps. The frequency can be set withing 
range of 6 to 200 cycles per sec. in om 
model and between 12 and 800 in another 

By using a synchronizing potential of 
several volts, the flashing frequency can he 
carried over an octave without adjustmem J 
to the instrument. To obtain higher flash. ff 
ing frequencies, the capacity of the cop. f 
denser must be reduced. 

The instrument can be built with two 
lamps connected in series, and may be used 
where better lighting is required. It permits 
checking whether two motion processes are 
in phase. For observation of large objects 
and for taking a sequence of stroboscopic 
pictures, there is a high capacity instrument 
which uses a high pressure mercury-vapor 
lamp of about 6 ats. pressure as the source 
of light. 

The most important auxiliary instruments 
used for stroboscopic measurements are 
those for synchronizing the flashing fre. 
quency with the object frequency. A handy 
instrument for producing individual flashes 
uses a spark gap as a source of light. 
Cathode-ray tubes can be used for examin- 
ing processes of higher frequencies than the 
5000 cycles per sec. of a stroboscope operat- 
ing with controlled discharge lamps. 


P. Drewell. Arch. fiir Technisches Messen, July 
1942, pp. 63-66: as abstracted in Engineers’ Digest 
(British), Vol. 6, July 1945, pp. 187-19. 


Duplicate Radiographs 
Condensed from “Industrial Radiograph) 


By the conventional method for making 
duplicate radiographs, two contact printing 
exposures were required, first making a 
positive of the original radiograph and then 
printing negatives from the positive. At the 
Boston Navy Yard for the past year a 
simpler method has been used, the dupli- 
cates having sharpness and sensitivity equal- 
ling the original negatives. 

The original negative is reproduced on a 
special film by a single contact printing 
exposure. It has been found particularly 
valuable for making copies of standards 
governing acceptance, repairability, or te 
jection of castings and weldments. 

Reproductions made by the conventional, 
or two step, process not only suffered by 
comparison with the original radiograph, 
showing considerable loss in sharpness of 
detail and sensitivity, but the operation was 
lengthy and tedious. 

The direct duplicating process is known 
as the light reversal process, and is 
on massive over-exposure of a special type 
film. Characteristic curves for various types 
of X-ray films are derived by plotting H 
& D density along the ordinate against 
logarithm of relative exposure time along 
the abscissa. 
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Buehler Optical Equipment 
for the Metallurgist 





Metalloscope B&L—MILS for visual 
observation and photography ... 
bright field work 


This equipment consists of a special inverted microscope 
and a photographic camera with suitable light source 
mounted on one rigid base. The inverted microscope is fitted 
with vertical illuminator having both plane glass and prism 
reflector. The mechanical stage is a regular feature. A wide 
range of objectives and eye pieces is available for both visual 
and photographic work. The camera plate opening is 5” x 7” 
with kits for 4” x 5” and 344” x 414”. Sufficient extension is 
provided for photographic magnifications according to ASTM 
standards of 25X to 2000X with objectives and eyepieces 
regularly listed. 

THE BUEHLER LINE of optical equipment for 
the metallurgist includes microscopes * spec- 


trographs © macro cameras ¢ magnifiers ° 
metallographs and other essential apparatus. 


ae 


228 NORTH LA SALLE ST, 


1945 





Wide Field Binocular Microscope— 
No. 2230 B&L—SKW-5 with reflector 


lamp 


Affords a wide field; realistic three-dimen- 
sional vision for the inspection of small 
parts. This piece of apparatus has unlimited 
use and should be a part of the equipment 
in every metallurgical laboratory. The com- 
plete outfit as illustrated consists of prism 
body; drum nosepiece; 3 objectives and 2 sets 
paired eyepieces to provide approximately 
7X to 45X or higher. Reflector lamp can be 
supplied as a separate item. 


Adotoh I Bushler 


CHICAGO 1, ILLINOIS 
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“ROCKWELL 


HARDNESS TESTER 

















UR 25 years’ experience in making 

the world’s leading hardness tester 
gave us the background and experience 
for designing and building the “TUKON” 
Tester, which is the world’s most micro- 
metric hardness tester and which is pri- 
marily intended for laboratory use. 


An Associate Company of 
American Chain & Cable 





WILSON 


MECHANICAL INSTRUMENT co. inc. 


TUKON TESTER 
a 


KNOCP HARDNESS NUMBERS 

















Om we undertook the development 
of this super sensitive hardness tester 
we learned things about hardness testing 
known to no one previously, and the build- 
ing of the “TUKON” Tester has schooled 
us to build the “ROCKWELL” Tester bet- 
ter than ever. 


365 Concord Avenue 
New York 54, N. Y. 
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For most types of X-ray film, East, 
types A, M and K, for example, the Ha) 
density appears to increase indefinitely yis 
increasing exposure time, and this type 
not adapted to the light reversal process 

However, “autho-positive” types shoy 
different characteristic curve and are Suite: 
Thus, Eastman F or Bluebrand films sho; 
a reversal point up to which H & D dens, 
increases with exposure time, as Ordinari) 
Beyond this point, the curve assume , 
downward course, further exposure meanin; 
decreasing densities. With F film, revery 
occurs at an H & D density slightly ab, 
3.5. 

The new process is best carried oy it 
sunlight, artificial light needing longer ». 
posure periods. The radiograph to be copig 
is placed in a contact printing frame again. 
an unexposed F or Bluebrand film, % 
latter backed by black paper. The fram 
is closed, thereby clamping the unexpoy 
film tightly against the radiograph. Afe 
exposure to light, the duplicate film is & 
veloped for 214 min. at 68 F, using stan. 
ard X-ray developing solution. Normal 
posure in bright sunlight is 25 sec. 

If resulting film is too dark, exposure ; 
increased; if too light, the time is & 








creased — just the opposite of ordinan 
photographic procedure. 
—S. D. Herbein & J. F. McKenna, Jr. jn 


Radiography, Vol. 4, Summer, 1945, p, ¥ 


Stressed Metals at Elevated 
Temperatures 


Condensed from “The Engineers’ Diges 


Determination of the high temperatur 
strength of steels by short time testing « 
room temperature is too simple to give: 
true account of the physical phenomena in. 
volved. Determination of the permissible 
working stress on the basis of long time tess 
of several thousand hours duration js 
essential. 

It was found that notched test pieces made 
of certain steels exhibit a greatly inferior 
strength under low stress or long time load } 
as compared to a notch free piece. This is | 
a clear indication of brittleness. ; 





It can} 
therefore be concluded that the behavior 
of steel under stress at elevated temperature 
is characterized by two strength values 
resistance to deformation and resistance to 
fracture. The former can be ascertained by 
a short-time test but the latter must bk } 
determined by a long time test. 

Since certain alloys of tin and cadmium 
exhibit intercrystalline fracture under long 
time load at room temperature, alloys of 
this type were employed for fundamental 
investigation. This permitted simplifia- 
tion of the testing equipment. . 

Tests conducted on an alloy composed of 
94% Sn and 6% Cd showed that in both 
the cold worked and the heat treated state, 
the strain characteristic of the notched piect 
intersects that of the notch-free piece as 0 
low alloyed steels stressed at temperatures 0! 
about 500 C. ‘ 

The time-to-rupture characteristics obtait- 
ed for a number of different notches show 
that irrespective of the shape of the notch, 
the time-to-rupture curve of the notch-free 
specimen approaches that of the notched # 
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McDANEL Combustion Tubes 
FIRED for High-Temperature Furnaces 


McDanel high temperature tubes are a synthetic 
product, the result of an exclusive process in which 
the ingredients combine to form natural Mullite 
crystals when fired at temperatures in excess of 
3100°F. This process gives a stronger, harder, more 
homogeneous structure with a low coefficient of 
expansion and high resistance to thermal shock. 


McDanel high temperature tubes are: 


¢ Dense, vitreous, and gas-tight 
* Straight and accurately sized 


* Smooth inside, easily cleaned 


Free from devitrification 


Not distorted at high temperatures 


Unconditionally guaranteed to withstand tem- 
peratures up to 2900°F., thus providing a wide 
margin of safety when used in Burrell Furnaces 
at temperatures up to 2650°F. 


NOVEMBER, 1945 


Burrell recommends these tubes as standard 
equipment for use in the determination of carbon 
and sulfur by the combustion method in iron 
and steel analysis. 


McDanel tubes are available from stock in the 
three types illustrated above, in diameters from 
34-inch I.D. to 134-inch I.D. Lengths from 24 to 
36 inches. Larger sizes supplied on special order. 


Complete information on McDanel high temperature 
combustion tubes is given in Burrell Bulletin 201. 
For your copy write to: Burrell Technical Supply 
Company, 1936-42 Fifth Avenue, Pittsburgh 19, Pa. 








BURRELL 
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_ Double Value 








for Advertisers 


JANUARY ISSUE “MATERIALS & METHODS” 


1. Annual Engineering Review 
2. Metal Show Preview 


This double-interest issue is an ideal 
one in which to launch your 1946 cam- 
paign or increase space already sched- 
uled . . . for this is the important 
pre-show number awaited by a host of 
readers and it is also the annual Engi- 
neering Review number which has a ref- 
erence value lasting through the year. 


CONTENTS OF THE JANUARY ANNUAL 
ENGINEERING REVIEW ISSUE 
15 FEATURE ARTICLES ¢ 64 PAGES 
* 

Materials and Their Selection 


Steels and Irons 

Non-ferrous Metals 
Non-metallic Materials 
Fabricated Metals and Parts 
Surface Coatings and Finishes 


Veer = 


Methods for Processing Materials 


6. Melting and Casting 
7. Rolling, Wire Drawing, Extrusion 
8. Forging and Forming 
9. Powder Metallurgy 
10. Machining and Grinding 
11. Heat Treating 
12. Welding, Joining and Fastening 
13. Cleaning and Finishing 
14. Testing and Inspection 
15. Instrumentation and Control 


formerly Metals and Alloys 
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the time-to-rupture is increased. With , 
greater depth of notch, the points of inte. 
section advance towards earlier time 
rupture points. A vee-notch causes a mop 
rapid downward slope of the time-to-ruptu, 
characteristic than one of blunter shape 
It is concluded that this is due to triaxig 
stresses in the interior of the material, 

Increase in the depth of the notch lead 
to reduction of area at the time of fractug 
if the time-to-rupture is increased by me 
ducing the loading of the bar. This 5 
because the occurrence of intercrystalline 
failure is accelerated by an increase in th 
triaxial stress. 

Tests with alloy steels show the physigl 
processes involved are identical with thog 
of the tin-cadmium alloys, excepting th 
presence of structural changes in the steed 
Therefore, it is deduced that the mechanisp 
of creep is qualitatively the same in even 
metal and that intercrystalline fractures-ma | 
happen in any metal. The main cause of | 
such fractures is the precipitation of qc. | 
bides, nitrides, or oxides, which cause ; 
weakening of the grain boundaries and 4 
blocking of the slip planes in the crystals 

It appears feasible to develop an efficien 
short time test. Long-time-rupture tess 
would be carried out on notched bars, with 
contraction and elongation measured in 
the usual manner. These data would be 
used to establish both the deformation-less. 
elongation and the elongation-with-defor. 
mation, the ratio of the two being a measure 
of the cohesive strength of the material. 


W. Siegfried. Tech. Rundschau Sulzer, No. | 
1945, pp. 43-79; as abstracted in Engineer: 
Digest (British), Vol. 6, June 1945, pp. 148-153 


Motion Study by Photoelectric Cell 


Condensed from “The Engineers’ Digest’ 


Photoelectric cells may be used for the 
study of small motions of relay armatures, 
contacts and other devices, in which the 
movement ranges from a few millimeters to 
some hundredths of a millimeter. A beam of 
light, made to pass between the armature 
and the poles of the electro-magnet, strikes 
the photo-electric cell. The cell current is 
passed to an amplifier which energizes the 
cathode ray oscillograph. 

An interrupter device sends synchronous 
impulses at the rate of 5 to 10 impulses per 
sec. to both the relay coil and the deflector 
coil of the oscillograph, producing a station- 
ary image on the screen of the cathode ray 
tube. The time basis can be adjusted to give 
the image of the beam of rays a fixed 
velocity. 

The photoelectric cell is a caesium vacuum 
cell. The amplifier is of the two-stage 
direct current type, and can also be used for 
making static measurements. Each valve has 
its own current supply, that of the first stage 
valve being stabilized by a neon glow 
lamp. Both cathode ray and moving-oil 
type oscillographs may be used in conjunc 
tion with the amplifier, the maximum out 
put of which is 75 ma. 

A rotary interruptor is now available 
with a maximum speed of 25 rev. per sé 
The speed of the time basis device can 
adjusted in steps so that 1 cm. can be 
equivalent to 10, 5, 2 or 1 ms. etc. 


—P. U. Knudsen. Ingenioren, Mar. 10, 1965, 
pp. E22-26; as abstracted in Engineers’ Diget 
(Am.), Vol. 2, Aug. 1945, pp. 399-4) 
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here’s the tieate 
“industrial” fad 
ever made 


° ‘ of) ar 
You're looking at an X-ray picture made by Roentget‘+7.4 AY 
fifty years ago, in the course of his feverish investigation" 


of the “new kind of rays” he had just discovered. In his 


epoch-making Communication (December 28. 1895). he 
speaks of “metal whose lack of homogeneity becomes 


noticeable by means of the X-rays.” 


Today. a half century later. the use of X-ray in in- 
dustry has grown to gigantic stature. While its early de- 
velopment lay largely in Medicine, the last two decades, 
and particularly the war period, have demonstrated its 
practical dollar-and-cents utility in industry. Cost-cutting, 
product-im provement, production-control ... these are the 
advantages it brings; advantages destined to be of tremen- 
dous importance to manufacturers in a highly competitive 
post-war market. *Courtesy, Otto Glasser, Ph.D., and 
Chorles C. Thomas, his publisher. 


The founding of the Picker-Waite organization, in 1879, antedated 
Roentgen’s discovery by fifteen years. This formative period, devoted 
to the development and production of high-tension electro-medical 
apparatus, provided ideal background for “conversion” to the new 
discovery. 

Over the years since then, this organization has been privileged to 
contribute to X-ray science many technical .advances and engineering 
“firsts.” For example. the pioneering principle of shockproof oil- 
immersion of transformer-and-tube in a common tank. This principle 
has since been universally applied to all heavy-duty industrial ap- 
paratus, making possible the safe, efficient operation of such giants 
as the Picker 250,000-volt Jib-Crane-mounted Tubehead, shown here. 


PICKER X-RAY CORPORATION 
300 Fourth Ave., New York 10, N. Y. 
WAITE MANUFACTURING DIVISION 
Cleveland 12, Ohio 


NOVEMBER, 1945 


" oog 


THE DISGOVERY OF X-RAY 


-" 


2% 


The Picker 250,000 volt Jib-Crane-; Kx » 
mounted Tubehead in position \ 7 
to radiograph a heavy casting. 
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Non-Ferrous Handbook 


HANDBOOK OF NON-FERROUS METAL- 
LURGY. VOL. I, PRINCIPLES AND PROC- 
ESSES. SECOND EDITION. By D. M. 
Liddel. Published by McGraw Hill Book 
Co., New York, 1945. Cloth, 534 by 834 
in., 656 pages. Price $6.50. 

This is a revision of the 1926 edition, 
planned to concentrate on reduction and 
refining of metals, #.e., process metallurgy, 
omitting consideration of working and 
utilization, #.¢., physical metallurgy. How- 
ever, some very archaic parts of the earlier 
edition have not been expurgated, result- 
ing in a curious hodge-podge of modern 
and backwoods information, the latter 
mostly on physical metallurgy. 

In the introduction, there is a paragraph 
on fatigue, citing an indefensible formula 
of Strohmeyer, put out in 1913, and stat- 
ing that such investigations were later 
“repeated’” by H. F. Moore. Without a 
break, that section then goes on, “All 
metals except bismuth and gallium expand 
on melting.” 

The data and plots on high temperature 
properties of metals are of 1924 and, as to 
aluminum alloys, the wrought ones “con- 
sist of duralumin and two newer com- 
binations described by Jeffries and Archer” 
(in 1924). A paragraph says that N.E. 
steels exist. The section on electric fur- 
naces pays nearly as much attention to the 
Krupp Kryptol furnace as to induction 
furnaces. 

This sloppy revision may unduly preju- 
dice the reader against believing that what 
is stated anywhere is up-to-date when it 
may really be quite modern and represen- 
tative of good practice. Seventeen experts 
wrote or revised the different chapters. 
Some of them, in describing equipment 
and materials, naturally put considerable 
emphasis on the particular ones marketed 
by their own firms, so the reader wonders 
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whether a completely unbiased presenta- 
tion is made. The chapters on thermom- 
etry and pyrometry and on applied electro- 
chemistry are immune from such criticism. 
On the whole, the principles and proc- 
esses are rather well described and illus- 
trated by sketches and photos. No chapter 
is anywhere near complete, but as a start- 
ing point for more extended study of its 
topic, most are adequate. The chapters 
cover drying, crushing and grinding, sam- 
pling, screening and sizing, classification 
and concentration, dewatering, metallurgi- 
cal fuels, thermometry and pyrometry, 
roasting and sintering, refractories, separa- 
tion of solids and liquids from gases, 
briquetting, power plant and accessories, 
materials of construction, plant layout, 
electric furnaces, applied electrochemistry. 
About 90% is as of 1926, 10% as of 
1945, perhaps 50% of other than histori- 
cal value. But that 50% could be useful 
to a good many readers. 
Vol. II is to deal with recovery of 
metals. 
—H. W. GILLETT 


Other New Books 


Practica, Desicn ror Arc Weivinc, Vor. 3. By 
Robert Kinkead. Published by Hobart Bros. Co., 
Troy, Ohio, 1945. Cloth, 8% x 11% in., 200 pages. 
Price $3.50; 3-volume set, Vols. 1, 2, 3—$10. This 
is the third and final volume of this discussion 
en welding design. In it the author has developed 
three different lines of thought of particular interest 
to welding designers and fabricators. There are 
60 design plates in all. The first 20 of these show 
in graphic form valuable hints on what not to do 
in designing for arc welding. The next 20 plates 
suggest the natural origin of many complex modern 
design principles. The final 20 plates show typical 
patents that have been granted in connection with 
the welding process. 








Facts ron Founokymen—Fuirta Epition, By E£, 6. 
Jarvis & H. O. Jarvis. Published by Niagara Fak: 
Smelting & Refining Corp., Buffalo 17, N. Y., 194, 
Cloth, 4% x 7 in., 80 pages. Price $1.00. This 
fifth edition aims to bring up-to-date informatio 
regarding the modern application of metals and 
alloys for specific purposes. It is intended to bh 
a foundryman’s handbook. Only the commonly used 
alloys and their uses are included. Such subjects 
as Aluminum, Brass, Bronzes, Copper Cast Iron, 
Lead, Muntz Metal, Nickel, Tin, Zinc and sever! 
others are discussed. There are also some table 
of valuable data on certain metals and alloys. 


“CoLtectep Papers ON METALLURGICAL ANALYSiIs 8) 
THe Sprecrrocrarn.” Edited by D. M. Smith. 
Published by the British Non-Ferrous Metals Re 
search Assn., 1945. Pages X 4-162. Price 2s. This 
contains 13 papers based on Association reports: 
Two on the processing and calibration of the 
photographic plate; four on the analysis of alumi- 
num and aluminum alloys; three on lead and led 
alloys; one on zinc alloys; two on copper alloys; 
and one on platinum. The book will be of interest 
to all engaged in the spectrographic analysis o 
non-ferrous metals. 


Diamonp Toot Patents ror Macs#ining Maras 
anp Non-Metatyic Susstances. By P. Grodsinshi 
and W. Jacobsohn. Published by Diamond Trading 
Co., Ltd., London, England, 1945. Paper, 7% 2% 
in., 16 pages. Price 1 s. 6 d. In compiling technicd 
and scientific data on the machining of metals and 
non-metallic materials with diamond tools, it ws 
necessary to collect much of the data from the 
patent literature of the main industrial countries. 
Such patent abstracts could not be restricted solely 
to those dealing directly with diamond tools. This 
was so because quite a number of other patent 
on hard cutting materials, etc. contained dat 
advantageously applicable to diamond tools. It was 
decided to make this material more widely accee 
sible by publishing it in this form, containing 
abstracts of certain British, American and Germs 
patents. It is of considerable value to those 
interested. 


Soipirication or Metrats. By Harry A. Schwart 
Published by American Foundrymen’s Association, 
Chicago 6, Ill., 1945. (Publicaton No. 4-l), 
Paper, 6 x 9 in., 78 pages. Price 50c. This is the 
third lecture in a series on this subject and we 
to have been formally presented at the 1945 AFA. 
convention, which was not held due to war condi- 
tions. The author, a recognized authority on this 
and other metallurgical subjects, has presented in 
this lecture a very fine review of the fundamentals 
of casting solidification. 
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(A) Universal Arc Spark Stand for all methods of sample handling such as Petrey, 

jig loaded, individual electrode, etc. 
(B) ARL DIETERT high resolution grating Spectrographic Unit (C) Muitisource Unit pro- 
vides controlled excitation for all types of analysis. 


CENTS 


Ferrous and non-ferrous metals can be 
analyzed spectrographically at a cost of 
only .15 per sample. Since several elements 
are usually determined in each sample - 
analyzed the cost is frequently less than 
.03 per element determined. Compare this 
with the costs of usual chemical methods 
of analysis which average about $1.08 per 
element or $10.80 per ten determinations! 
This means the actual saving of about 
$1.05 for every element determined. 


ONE DOES THE WORK OF TWELVE 


The ARL Dietert grating spectrograph 
makes this almost unbelievable savings in 
man-hours possible. And you'll get accurate 
analysis in minutes instead of hours. 


72 ELEMENTS SPEEDILY IDENTIFIED 
Qualitative spectrographic analysis is com- 
prehensive for 72 elements and can be 
speedily identified in a single exposure. 
Thus the presence of suspected or unsus- 
pected stray elements that may be harmful 
to the product are quickly detected. 


ARL DIETERT MATCHED EQUIPMENT 
Our line of matched spectrographic equip- 
ment is complete and includes such units 
as the AC or DC Arc Unit, High Voltage 
Spark Unit, Multisource Unit, Briquetting 
Press, Electrode Cutter, Sampling Equip- 


.ment, Developing Machines and Dryers, 


Comparator Densitometer, Electronic Volt- 
age Regulator and Calculating Boards, in- 
cluding the Dunn-Lowry type calculating 
unit. Write now for the Complete Story. 


A.R.L.* DIETERT 


amentals 


APPLIED RESEARCH LABORATORIES 
4336 SAN FERNANDO RD., GLENDALE 4, CALIF. 


ioDS | NOVEMBER, 1945 
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HARRY W. DIETERT CO, 
9330 ROSELAWN AVE., DETROIT 4, MICH. 













ROM the original design, through the tool 

and die shop, to completion of the upset or 
mechanical press forging under rigid labora- 
tory control—every operation in the production 
of Tube Turns steel forgings takes place within 
the Tube Turns plant. 

This is of vast importance to the industries 
using Tube Turns forgings. It means that all 
responsibility for completion and delivery of the 
finished product is centered in one organization. 
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No operation 
is ‘farmed out’ 
in producing 


TUBE TURNS 
Forgings for Srdlusty, 


Tube Turns engineers, tool and die men, plant 
personnel, and laboratory technicians ali know 
steel from every angle. They have the experience 
and the equipment to produce exactly what you 
want, in any desired quantity. 

You are invited to make full use of Tube Turns 
forging skills in the preparation of designs fot 
improvement of your product. Y our inquiries will 
receive prompt and complete attention. Write to 
TUBE TURNS (Inc.), Louisville 1, Kentucky. 
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Ferrous Metals ! 
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ALLOY IRONS 
kel Cast Iron Literature. \nternational 
wickel Co., Inc. (1-248) 


ALLOY STEELS 
High-Strength Steels. American Rolling 
Mill Co. (1-307 ) 
Low Alloy Steel. Bethlehem Steel atte 
(1-117) 
enum in Steel. Climax Molybdenum 
Molybd (1-296) 
Alloy Steels. Peter A, Frasse & Co. (1-220) 
High-Strength Steel. Great Lakes oa 
-2) 


(1-90) 
Molybdenum 
(1-145) 


Steels. 
Corp. of America. 


© Faigue of Metals. Nitralloy Corp. 


(1-185) 

A. R. Purdy Co., Inc. 
(1-194) 
National Emergency Steels. Joseph T. Ryer- 
son & Son, Inc. (1-204) 
Magnet Steels. Simonds Saw & Steel Co 


(1-209) 
Vanadium Alloys. ‘Vanadium Corp. of 
America. (1-243) 


High-Tensile Steel. Youngstown Sheet & 
Tube Co. (1-313) 


CARBON STEELS 


Free-Cutting Open Hearth Steels. 
Laughlin, Inc. (1-304) 
Steel Bar Planning Guide. La Salle Steel 
Co. (1-281) 


Bliss & 


HIGH-SPEED STEELS 


Mo-Max High-Speed Steels. Cleveland Twist 
Drill Co. (1-11) 
High-Speed Steel. Latrobe Electric Steel Co. 
(1-315) 

STAINLESS STEELS 


Stainless Steel Sheets. Eastern Stainless 
Steel Corp. (1-318) 
Stainless Steel. Electro Metallurgical Co 
(1-199) 

Stainless Clad Steel. Granite City Steel Co 
(1-256) 


Stainless Clad Steel. Ingersoll Steel & Disc 


Div., Borg Warner Corp. (1-104) 
Machining Stainless Steels. Rustless Iron 
& Steel Corp. (1-319) 


Stainless Strip Steels. Superior Steel Corp. 


(1-320) 
TOOL AND DIE STEELS 
Alloy Tool Steel. H. Boker & Co., Inc. 


(1-237) 
Tool Steels. Copperweld Steel Co. (1-228) 
Oil Hardening Tool Steel. Crucible Steel 


Co. of America. (1-306) 
Cutting Alloy. Jessop Steel Co. (1-310) 
IRON AND STEELS—GENERAL 
Standard Steel Analysis Chart. American 

Steel & Wire Co. (1-261 ) 





Non-Ferrous Metals 
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COPPER AND ITS ALLOYS 


Special Bronze. Ampco Metal, Inc. The 
Products, facilities and abilities of this com- 
®pany, producer of Ampco Metal, a special 
bronze alloy, are discussed in a 24-page, il- 
lustrated catalog. (2-302) 
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Manufacturers 
literature 


Beryllium-Copper Castings. Beryllium Corp. 
of Pennsylvania. Complete data on Berylco 
beryllium-copper castings that offer tough- 
ness, conductivity and corrosion resistance 
are presented in a 16-page, illustrated bul- 
letin. (2-303) 


Brass and Copper-Base Alloys. Bridgeport 
Brass Co. Technical data on the new cop- 
per-base alloys, as well as on standard brass 
alloys, are presented in a 128-page, illus- 
trated handbook. Please use company let 
ter-head when requesting this handbook. 
(2-305) 


Beryllium. Brush Beryllium Co. Compre- 
hensive information on the advantages and 
applications of beryllium, its alloys and 
compounds is presented in a 4-page, illus- 
trated bulletin. (2-306) 


Phosphor Bronze. Seymour Mfg. Co. Com- 
plete data on a variety of grades of phosphor 
bronzes, including sizes, specifications, temp- 
ers, tolerances, properties and uses, are pre- 
sented in an attractive, 8-page, illustrated 


bulletin. (2-304) 
Copper Alloy Rods for Screw Machine 
Products. American Brass Co. (2-171) 


Brass and Copper Terms. Chase Brass & 


Copper Co., Inc. (2-296) 
Copper and Brass. Copper & Brass Re- 
search Assn. (2-226) 


Beryllium Copper Wire. Little Falls Alloys, 
Inc. (2-263 ) 
High Strength Iron Castings. Meehanite 
Research Inst. (2-264) 
Phosphor Bronze. Phosphor Bronze Smelt- 
ing Co. (2-100) 
Weights and Data for Brass and Bronze 
Products. Revere Copper & Brass, Inc. 


(2-170) 

Phosphor Bronze. Riverside Metal Co. 
(2-297) 
Bronze Bushings and Bars. Shook Bronze 
Corp. (2-301) 


LIGHT METALS 


Magnesium Alloys. American Magnesium 
Corp. (2-218) 
Ingot Metal. Bohn Aluminum Co., Michi- 
igan Smelting & Refining Div. (2-204) 
Aluminum Alloy. National Bronze & Alu- 


minum Foundry Co. (2-187) 
Aluminum Sheet and Strip. Reynolds 
Metals Co. (2-268 ) 


Please Use the Coupon 
on Page 1545 


LOW-MELTING METALS 


Bismuth-Lead-Tin-Cadmium 
de Pasco Copper Corp. 


Alloy. Cerro 
(2-189) 


NOBLE METALS 


Precious Metals. General Plate Div., Metals 
& Controls Corp. Complete data on solid 
and laminated precious metals—gold, silver, 
platinum, and palladium—as well as on 
Truflex thermostat metals, are presented in 
an 88-page, illustrated catalog. Numerous 
graphs, tables and diagrams are included 

(2-307 ) 
SPECIAL METALS 


Molybdenum and Tungsten. American Elec- 
tro Metal Corp. (2-128) 
Facing Material. Callite Tungsten Corp. 
(2-299) 
Columbium. Fansteel Metallurgical Corp. 
(2-289) 
organ on rare 
Foote Mineral 


Foote-Prints’—a house 
metals, alloys and ores. 


Co. (2-267 ) 
Metal Powders. Charles Hardy, Inc. 
(2-162) 


Indium. Indium Corp. of America. (2-217) 
Metal Powders. Powder Metals & Alloys, 


Inc. (2-149) 
Hard Facing Alloys. Wall-Colmonoy Corp. 
(2-251) 


OTHER METALS 


Color-Branded Sintered Carbide Tips and 
Tools. Firth-Sterling Steel Co. (2-244) 





Non-Metallic Materials 











Molded Plastics. Chicago Molded Products 
Corp. Complete data on molded plastics, 
including a comparative physical properties 
chart, are presented in a 24-page, illustrated 
bulletin. (12-67) 


Silicone Varnish. Dow Corning Corp. The 
applications, properties and specifications of 
DC 996 silicone varnish, an electrical im- 
pregnating varnish for low temperature bak- 
ing, are presented in a 2-page bulletin. 
(12-63) 


Casting Resin. Durez Plastics & Chemicals, 
Inc. Complete data on a phenolic casting 
resin for dies, jigs, foundry patterns, etc. 
are presented in a 12-page, illustrated bul- 
letin. (12-64) 


Precision Cut Felt Parts. Felters Co. Com- 
plete data on precision cut felt parts, as well 
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as numerous tables and illustrations, are pre- 
sented in a 40-page manual. Four samples 
of SAE felts are included. (12-68) 


Coatings, Resins, Etc. Heresite & Chemical 
Co. This 42-page booklet describes and 
illustrates a variety of plastic coatings, syn- 
thetic compounds and molding compounds, 
and their many applications. (12-65) 


Laminated Plastics. Taylor Fibre Co. An 
attractive, 52-page catalog presents complete 
data on a variety of laminated plastics and 
plant facilities, and includes numerous illus- 
trations, tables and diagrams. (12-66) 
Molded Plastic Parts. American hissed 

Corp. (12-35) 
Plastic Pipe Seals and Thread Protectors. 

American Molded Products Co. (12-51) 


Gaskets and Sealing Materials. Armstrong 

Cork Co. (12-36) 
Plastics. Bakelite Corp. (12-26) 
Plastics. Boonton Molding Co. (12-52) 


Plastic Laminate. Continental Can Co. 


(12-8) 
Plastics. Continental-Diamond Fibre Co. 
(12-6) 
Glass Tubing. Corning Glass Works. 
(12-40) 
New Plastics. Dow Chemical Co., Plastics 
Div. (12-1) 
Plastic Data Book. Formica Insulation Co. 
(12-11) 
Plastics, Resins, Varnishes. Hercules Pow- 
der Co. (12-21) 
Synthetic Rubbers. Hycar Chemical Co. 
(12-61) 
Plastic Custom Molding. Imperial Molded 
Products Corp. (12-46) 
Plastic Sheets, Tubes and Rods. Mica In- 
sulator Co. (12-29) 
= Monsanto Chemical Co., Plastics 
(12-20) 
Molded Plastic Products. Plastic Manufac- 
turers, Inc. (12-48) 
Plastics. Richardson Co. (12-13) 


Corrosion-Resistant Materials and Equip- 
ment. U.S. Stoneware Co. (12-55) 
Hydraulic Packing Rings. Weatherhead Co. 


(12-34) 
Laminated Plastic. Westinghouse Electric 
Corp. (12-50) 


Engineering Design 


Tepes eee tr ee aeY 


ALLOY CASTINGS 


Heat Resisting Steel Castings. Chicago Steel 
Foundry Co. The many applications of 
Pyrasteel heat resisting steel castings are dis- 
cussed in a 16-page, illustrated bulletin. 


(3-599) 


Heat- and Corrosion-Resistant Castings. Al- 


loy Casting Co. (3-497) 
Alloy Castings. Duraloy Co. (3-375) 
Nickel-Chromium Castings. Electro Alloys 

Co. (3- 326) 
Steel Castings Chart. Empire Steel Cast- 

ings, Inc. (3-591) 


Alloy Steel Castings Reference Chart. Le- 
banon Steel Foundry. (3-526) 

Alloy Castings. Sterling Alloys, Inc. 
(3-380) 


CASTINGS—IRON, STEEL, 
NON-FERROUS, ETC. 


Magnesium Castings. Superior Bearing 
Bronze Co., Inc. Complete data on the ma- 
chining and finishing of magnesium castings 
are presented in an 8-page, illustrated bulle- 
tin. (3-603) 


Precision Castings. J]. R. Wood Products 
Corp. The new facilities of this company, 
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and the precision castings manufactured, are 
described and illustrated in an 8-page 


bulletin. (3-607 ) 
Heat Treated Aluminum Castings. Acme 
Aluminum Alloys, Inc. (3-290) 


Special Castings. Advance Foundry Co. 
(3-381) 
Castings. Baldwin Locomotive Works, 
Cramp Brass & Iron Foundries Div. 
(3-588 ) 
Acid-Resisting Alloy. Duriron Co., Inc. 
(3-191) 


Data on Brass and Bronze Castings. Ham- 


mond Brass Works. (3-194) 
Alloy Castings. Michiana Products Corp. 
(3-512) 
Cast Steel Breech Rings. Ohio Steel Foun- 
ry Co. (3-447) 
Rotary Blowers. Roots-Connersville Blower 
Corp. (3-229) 
Centrifugal Castings. Shenango-Penn Mold 
oO. (3-250) 
Steel Castings. Steel Founders’ Society of 
America. (3-569) 


DIE CASTINGS, PRECISION CASTINGS, ETC. 


Die Casting and Permanent Mold Casting. 

American Metal Co., Ltd. (3-542) 
Die Castings. New Jersey Zinc Co. (3-577) 
Die Castings. New Products Corp. (3-468 ) 
Aluminum Permanent Mold Castings. Per- 


mold Co. (3-584) 
FORGINGS 
Forgings. Wyman-Gordon Co. An attrac- 


tive, 64-page catalog profusely illustrates 
and describes the facilities of the many 
plants of this company for producing forg- 
ings. (3-606 ) 
Designing Impression Die Forgings. Drop 
Forging Assn. (3-378) 
Pressed and Forged Products. Lenape Hy- 
draulic Pressing & Forging Co. (3-211) 
Steel Forgings. National Forge & Ordnance 
Co. 


(3-576) 

Drop Forgings. National Lock Washer Co. 
(3-580) 

Ring Gaskets. Steel Improvement & Forge 
Co. (3-596) 
Brass and Bronze Forgings. Titan Metal 


Mfg. Co. (3-595) 


METAL PARTS 


Magnets. General Electric Co. Complete 
data on sintered-Alnico magnets (alumi- 
num-nickel-cobalt magnets) are presented 
in a 20-page, illustrated catalog, No. GEA- 
3682 B. Prices are included. (3-600) 


Welded Plate Products. National Annealing 
Box Co. A variety of welded products from 
open hearth, stainless alloy and clad steels 
are profusely illustrated and described in 
a 24-page bulletin. Specifications are in- 
cluded. (3-601) 


Needle Bearings. Torrington Co. The ap- 
plications, specifications, tolerances, design 
factors, etc. of a variety of needle bearings 
are all included in this 153-page, illustrated 
manual, No. 32. (3-605 ) 
Engineering Production. Borg-Warner Corp. 
(3-578) 
Oil-Retaining Bearings. Bound Brook Oil- 
Less Bearing Co. (3-564) 
Conduit Products. General Electric Co. 
( 


3-449 ) 
Electrical Contacts. Gibson Electric Co. ‘ 
(3-76) 
Safety Clamps. B. F. Goodrich Rubber Co. 
(3-566) 
oe i aca Instrument Specialties Co., 
(3-592) 
pad Bearings. Johnson Bronze Co. 
(3-574) 
Coiled Springs. Lee Spring Co., Inc. 
(3-560) 


Pressure Tanks. Lukens Steel Co. (3.59; 
Wear Resistant Precious Metal Parts, Pe 
mo, Inc. (345 
Eyelets, Ferrules, Etc. Waterbury Cp 
panies, Inc. (3-534 


POWDER METALLURGY 


(See also Sec. 2--Special Metais; Sec. 3—y,, 
Parts; and Sec. 8—Metal Powder Processing) 


Powder Metal Bearings and Parts. Chryg. 





Corp., Amplex Div. (3-473 
Parts from Powders. Henry L. Crowley | 
Co., Inc. (3-583 
Powdered Metal Parts. Keystone Cary 
Co. (3-412 
Powder Metallurgy Parts. Moraine Pry! 


ucts Div., General Motors Corp. (3-130) 
Powder Metallurgy. Powder Metallurp | 
Corp., Div. General Bronze Co. (3-44) | 


TUBING 


Tool Steel Tubing. Bissett Steel Co. Ty 
many applications of Bisco non-shrink, 9j,/ 
hardening tool steel tubing are descriy) 
and illustrated in an 8-page bulletin. 
(3-597) | 
Metal Wire and Seamless Tubing. Precisig 
Tube Co. This 8-page, illustrated bulle: 
discusses metal-shielded wire and accurate 
drawn seamless tubing, and includes speci. 
cations. (3-602 


Seamless Steel Tubes. Timken Steel & Tul 
Div., Timken Roller Bearing Co. The fn 
ishes and sizes of seamless steel tubes fy 
mechanical applications are included in thi 


8-page, illustrated bulletin. (3-604 
Seamless and Welded Tubes. Babcock § 
Wilcox Co. (3-589 
Round Steel Tubes. Baker Steel & Tube G 
(3-585 


Calumet & Hecla Co 


Spun End Tubes. 
Wolverine Tu 


solidated Copper Co., 


Div. (3-322 
Piping. Flori Pipe Co. (3-345 
Steel Analysis Chart. Globe Steel Tubes 

(3-485 


Plywood Tubing. Plymold Corp. (3-524 
Spring Tubing. Summerill Tubing Co. 
(3 
Tube Turns, Inc. 
(3-303 
Tubing, Fittings and Fabricated Pipim 
Youngstown Welding & Engineering G 
(3-581 


History of Piping. 


OTHER METAL FORMS 


Tool Steel Drill Rods. Carpenter Steel G 
The selection and heat treatment of thre 
types of tool steel drill rod, and complet 
tables of standard sizes, is discussed ini 
24-page, illustrated booklet. Prices are it: 


cluded. (3-598) | 
Zinc-Plated Steel. American Nickeloid 4 
(3-33 


Weldments. Graver Tank & Mfg. Co., In 
(3-495 


Magnet Steels. Indiana Steel Products G 


(3-340 

Steel Music Wire. Johnson Steel & Wit 
Co. (3351 
Special Rolled Shapes. ae 
5] 


Metal Spinnings. 
ning Co. 

Springs and Wire Forms. — an 
cer Steel Co. 


Milwaukee Metal Spit 
(3-586 


ee 
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ALLOYING AGENTS 
Aluminum Alloys. National a 
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yetallurgical Alloys. Titanium Alloy Mfg. 


Co. (4-251) 


AUXILIARIES 
“ntritugal Casting Machine. Centrifugal 
— Machine Co. _ (4-246) 
Crucible Furnaces. Crucible Manufacturers 
Assn. (4-213) 
Foundry Melting Procedures. Foundry Ser- 
vices, Inc. _ (4-179) 
Vetal Reclamation. Hardinge Co. (4-163) 
Die Casting Machine. ens —_ 
(4-2 ) 


REFINING AGENTS 
Hydride Process. Metal Hydrides, Inc. Com- 
plete data on the Hydride process and 
Hydrimet products are presented in an 
18-page, pocketsize booklet. (4-249) 
Metal Purifiers. American-British Chemical 
Supplies, Inc. (4-156) 
Exothermic Ferroalloys. Chromium Mining 
& Smelting Corp., Ltd. (4-242) 


MELTING FURNACES, MACHINES AND 
PARTS 
Induction Furnaces. Ajax Engineering Corp. 


(4-240) 
Dolomite Machine. Blaw-Knox Div. 

(4-245) 
Metal Melting Furnaces. Campbell-Hausfeld 

(4-119) 


Centrifugal Casting Machines. Centrifugal 
Machine & Engineering Co. (4-244) 

Rocking Electric Furnace. Detroit Electric 
Furnace Div., Kuhlman Electric Co. 


(4-188 ) 

Melting Furnace Accessories. Fisher Furnace 

Co. (4-220) 
Die Casting. H. L. Harvill Mfg. Co. 

(4-247) 

Precision Casting. Jelrus Co. (4-248 ) 


Die Casting Machines. Kux Machine Co. 
(4-228) 
Die Casting Machine. Lester-Phoenix, Inc. 
(4-229) 
Regenerative Furnace System. Morgan Con- 
struction Co. (4-72) 
Electric Melting Furnaces. Pittsburgh Lectro- 


melt Furnace Corp. (4-61) 
RAW MATERIALS 
Ingot Metals. Ajax Metal Co. (4-108) 


Bronze Casting Alloys. American Mangan- 


ese Bronze Co. (4-232) 
Duplex Malleable Iron. Jackson Iron & 
Steel Co (4-238) 





Heating © Heat Treatment 








ATMOSPHERES AND GENERATORS 
Atmospheric Control. American Gas Fur- 


nace Co, (5-418) 
50: in Magnesium Industry. Ansul Chemi- 
cal Co. (5-379) 
Anhydrous Ammonia. Armour Ammonia 


Works. (5-435) 
Bright Annealing of Metals. Lindberg Steel 

Treating Co. (5-576) 
Atmosphere Furnaces. Lithium Corp. 


: ; (5-566) 
Drying Air or Gases. Pittsburgh Lectro- 

dryer Corp. (5-500) 
AUXILIARIES 


Oil Coolers and Heat Transfer Equipment. 


Bell & Gossett Co. (5-476) 
Infra-Red Burners. Burdett Mfg. Co. 
(5-427) 
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Pressed Steel Pots. Eclipse Fuel Engineering 


Co. (5-352) 
Ovens. Gehnrich Oven Div., W. S. Rock- 
well Co. (5-639) 
Centrifugal Quenching Machine. Hannifin 
Mfg. Co. (5-632) 
Sub-Zero Machines for the Metal Industries. 
Kold-Hold Mfg. Co. (5-349) 
Chilling Units. Motor Products Corp., 
Deep-Freeze Div. (5-432) 


Butterfly Valves. R-S Products Corp. 
(5-493) 
Cooling Coils. Trane Co. (5-323) 


BATHS AND COMPOUNDS 


Isothermal Heat Treating. American Cyana- 
mid & Chemical Corp. (5-643) 
Bright Temper and Clean Quench Baths. 
A. F. Holden Co. (5-516) 
Salt Bath Quenching. E. F. Houghton & 
Co. (5-610) 
Steel Hardening Compound. Necamp Metal- 
lurgical Labs. (5-619) 

Carburization Check. Park Chemical Co. 
(5-351) 


BLOWERS AND COMPRESSORS 

Turbo Compressors. Spencer Turbine Co. 
(5-335) 

BURNERS 


Gas Burners. Bloom Engineering Co. 
(5-556) 

Superheat Burners. Selas Corp. of America. 
(5-394) 

HIGH FREQUENCY HEATING 

Induction Heating. Federal Telephone & 

Radio Corp. Megatherm electronic heat for 


the surface hardening, brazing, soldering 
and annealing of metals is discussed in an 


8-page, illustrated bulletin. (5-651) 
Induction Heating. Ajax Electrothermic 
Corp. (5-628) 


High Frequency Heating Equipment. Ecco 


High Frequency Corp. (5-581) 
Induction Generators. Induction Heating 
Corp. (5-618) 


High Frequency Heating. Lepel High Fre- 
quency Labs., Inc. (5-340) 
High Frequency Induction. Ohio Crankshaft 
Co. (5-512) 
Electronic Heating. Scientific Electric Co. 


(5-605 ) 
FURNACES 


Salt Baths in the Wire Industry. Ajax Elec- 
tric Co., Inc. The application of salt bath 
furnaces for wire annealing is discussed in 
an 8-page, illustrated reprint. (5-649) 


NO NO. 
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I should like a copy of each piece of Manufacturers’ Literature listed 
We request students to send their inquiries to the manufacturers 
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In this Manufacturers’ Literature 


INDEX, new bulletins are given 
complete reviews, and previously de- 
scribed older bulletins are merely 
listed in their proper places. 
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Industrial Furnaces. Dempsey Industrial 
Furnace Corp. A variety of oil- and gas- 
fired industrial furnaces for all heat treating 
needs are described and illustrated in a 4- 
page bulletin, No. 743. (5-650) 


Heat-Treating Furnaces. C. 1. Hayes, Inc. 
A complete line of “Certain Curtain” con- 
trolled-atmosphere electric heat-treating fur- 
naces is described in bulletin No. 108. Rec- 
ommended atmospheres are included. 
(5-652) 


Case Hardening. Surface Combustion Corp. 
This 4-page, illustrated bulletin, No. SC 
127, discusses case hardening in standard 
rated furnaces. A table of pot furnaces rec- 


ommendations is included. (5-654) 
Electric Pot Furnaces. American Electric 
Furnace Co. (5-97) 


Furnaces and Furnace Equipment. Amsler- 
Morton Co., Inc. (5-256) 
Blowerless Furnaces. Baker & Co., Inc. 
(5-574) 
Furnace Periodical. Chicago Flexible Shaft 
Co. (5-291) 
Controlled Atmosphere Furnace. Delaware 
Tool Steel Corp. (5-562) 
Bright Annealing Furnaces for Stainless 
Steel. Drever Co. (5-224) 
Bright Annealing. Electric Furnace Co. 


(5-44) 
Electric Furnaces. Harper Electric Furnace 
Corp. (5-557) 


Convection Tempering Furnace. Hevi-Duty 
Electric Co. (5-538) 
Heat Treating and Laboratory Furnaces. K. 
H. Huppert. (5-303) 
Aluminum and Magnesium Furnaces. Lind- 
berg Engineering Co. (5-421) 
Heat Treating Furnaces. Salem Engineering 
Co. (5-341) 
Tube Furnaces. Sentry Co. (5-510) 
Electric Salt Bath Furnaces. Upton Electric 
Furnace Div., Commerce Pattern Foundry 
& Machine Co. (5-295) 
Heat Treating Furnaces. Vulcan Corp. 
(5-243) 


Continued on Next Page 
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OVENS 


Electric Oven Furnaces. W.S. Rockwell Co. 
Standard electric oven furnaces for anneal- 
ing, heating, hardening, etc. are described 
and illustrated in a 4-page bulletin, No. 


413 E. (5-653) 
Foundry Ovens. Despatch Oven Co. 
(5-587) 


Infra-Red Equipment. Infra-Red Engineers 
& Designers. (5-401 ) 


PROCESSES 


High-Speed Direct Air-Gas Heat. American 
Gas Assn. (5-589) 
Portable Infra-Red Units. Fostoria Pressed 
Steel Corp. (5-600) 
Electric Heaters and Heating Devices. Gen- 
eral Electric Co. (5-601) 
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Refractory Coating. Brickseal Refractory 
Co. This 4-page, illustrated bulletin dis- 
cusses Brickseal refractory coating, applied 
with either spray gun or paint brush, that 
forms a highly-glazed monolithic protective 
coating over the entire refractory lining. 
(6-191) 


Refractory Lining. Ironton Fire Brick Co. 
A single-page, illustrated reprint discusses 
Ironton Caro-Line, a monolithic refractory 
lining for acid electric furnace sidewalls. 
(6-192) 
Fused Silica and Quartz Products. Amersil 
Co., Inc. (6-182) 
Refractory Concrete. Atlas Lumnite Cement 


Co. (6-188) 
Basic Refractories. Basic Refractories, Inc. 
(6-166) 


Refractory Skid Rails. Carborundum Co., 
Refractory Div. (6-160) 
Flux Resistant Refractory. Corhart Refrac- 
tories Co. (6-95) 
Steel Plant Cement. Electro Refractories & 
Alloys Corp. (6-149) 
Light-Weight Refractory. A. P. Green Fire- 


brick Co. (6-181) 
Ramming Mixtures. Harbison-Walker Re- 
fractories Co. (6-130) 


Fire Clays. Ulinois Clay Products Co. 


(6-174) 

Bonding Mortar. M. W. Kellogg Co. 
(6-177) 
Refractory Products. Laclede-Christy Clay 
Products Co. (6-119) 
Protective Refractory Coating. Geo. R. 
Mowat Co. (6-148) 
Brick Linings. Plibrico Jointless Firebrick 
Co. (6-124) 
Refractory Products. Charles Taylor Sons 
O. (6-77) 
Vitreous Silica Pipes, Fittings. Thermal 


Syndicate, Ltd. (6-50) 
Coating for Furnaces. Whitman Co. (6-190) 
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BRAZING AND SOLDERING 


Solders. Am. Smelting & Refining Co., Fed- 
erated Metals Div. This single-page leaflet 
describes and illustrates “S.T.” low-tin and 
tin-free solders for high-speed soldering, 
sheet metal work, etc. (7-401) 
Welding, Brazing Aluminum. Aluminum 
Co. of America. (7-192) 
Silver Brazing Alloy. Handy & Harman. 


(7-366) 
Silver and Gold Solders. D. E. Makepeace 
Co. (7-374) 
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Silver Flux. Scaife Co. (7-224) 


ELECTRIC ARC WELDING 


Welding Electrode Comparison Chart. Allis- 
Chalmers Mfg. Co. (7-377) 
Stainless Arc Welding Electrodes. Alloy 
Rods Co. (7-394) 
Electrodes. American Agile Corp. (7-233) 
Alloy Welding Electrodes. Arcos Corp. 


(7-390) 
Arc Welders, Cranes, £tc. WHarnischfeger 
Corp. (7-333) 
Welding Symbols Chart. Hobart Brothers 
Co. (7-318) 
Arc Welded Steel. Lincoln Electric Co. 
(7-396) 
Stainless Electrodes. McKay Co. (7-174) 
Hard Surfacing Electrodes. Rankin Mfg. 
Co. (7-368) 
Welding Stainless Steel. Republic Steel 
Corp. (7-143) 
Voltage Control. Superior Electric Co. 
(7-392) 


GAS WELDING 


Making Your Own Oxygen. Air Products, 
Inc. Complete data on how to make oxygen 
in your plant are presented in an 8-page, 


illustrated bulletin. (7-399) 


Gas Welding and Cutting Supplies. Air 
Reduction Sales Co. An up-to-date price 
list of Airco gas welding and cutting sup- 
plies and accessories is included in a 16- 
page, illustrated bulletin, No. 40. (7-400) 


Low Temperature Welding Alloys. Eutectic 


Welding Alloys, Inc. 7-223) 
Double-Strength Soldering Flux. Wolfe- 
Kote Co. (7-328) 


RESISTANCE WELDING 


Flash Welding. American Welding & Mfg. 
0. (7-378) 
Welding Electrodes and Alloys. P. R. Mal- 
lory & Co., Inc. (7-342) 
Resistance Welding Applications. Progres- 
sive Welder Co. (7-332) 
Spot Welder. Sciaky Brothers. (7-299) 


SUPPLIES 


Steel Welding Rod. American Manganese 
Steel Div., Am. Brake Shoe Co. (7-383) 
Welding Positioners. Cullen-Friestedt Co. 
(7-220) 

Measuring Surface Resistance of Sheet Alu- 
minum. Frederick Gumm Chemical Co., 
Inc. (7-384) 
Electrodes and Gas Welding Rods. Page 
Steel & Wire Div., Am. Chain & Cable 


oO. (7-386) 
Fluxes and Cleaners. Pure Chemical Co. 

(7-397) 

Overlay Electrodes. Sight Feed Generator 

Co. (7-389) 
Welding Electrodes. A. O. Smith Corp. 

(7-261) 


Fluxes for Welding, Brazing, Etc. Superior 
Flux Co. (7-341) 
Welding and Cutting Equipment. Victor 
Equipment Co. (7-287) 
Welding Electrodes. Welding Equipment & 
Supply Co. (7-344) 


THERMIT WELDING 


Fabrication and Repair by Welding. Metal 
& Thermit Corp. (7-375) 





Metal-Working 








FORMING 


Safety Blocks. Dow Chemical Co. Cast Dow- 
metal safety blocks for sheet metal forming 





presses are described and illustrated ip , 
4-page bulletin. (8-739 


Universal Hydraulic Press. Rodgers Hy. 
draulic, Inc. This 16-page bulletin describ 
and illustrates a portable hydraulic press, js 
many versatilities, capacities and specifig. 
tions, for pulling, pressing or lifting powe 
(8-749 

Colloidal Graphite. Acheson Colloids Com 
(8-286) f 
Pipe Bending Machine. American Pipe 
Bending Machine Co., Inc. ( 8-50] 
Hydraulic Presses. Anderson Brothers Miz 





Co. (8-279) 
Adjustable Bed Presses. E. W. Bliss Co, 
(8-218 
Carbide Mandrels. Carboloy Co., Inc. 
(8-597 
Machine Tool Bases. Central Boiler & Mf 
Co. (8-608) FP 
Drawing Compounds. Glyco Products Cp, 
Inc. (8-489) 
Non-Marring Hammer. Greene, Tweed & 
Co. (8-705 
Stretch-Forming Machine. Huftord Machine 
Works, Inc. (8-636) 
Soft Hammers. Industrial Products Sup. 
pliers. (8-446 
Hydraulic Presses. Johnson City Foundry 
& Machine Works. (8-673) 


Sheet Metal Facilities. Kirk & Blum Mfg 
Co. (8-333) 

Rotary Shears. Kling Brothers Engineering 
Works. ( 8-459) 

Vibration Control. Korfund Co., Inc. 


(8-676) 

Hydraulic Pumps. Lyon-Raymond Corp. 
(8-603 
Die-Less Duplicating. O’Neil-Irwin Mis 
Co. (8-659) 
Ground Stock, Die Blocks, Etc. Tool Craft 
Co. (8-609) 
Spring Stripping Units. Wales-Strippit 
Corp. (8-726) 
Vertical-Horizontal Press. Watson-Stillman 
0. (8-536) 
Punches and Dies. Wiedemann Machine 
Co. (8-617) 


FORGING 


Swaging. Standard Machinery Co. A com- 
mentary of a motion picture on swaging is 
presented in a 16-page, illustrated booklet 


(8-739) 
Hydraulic Presses. A. B. Farquhar Co., Led. 
(8-146) 
Forging Furnaces. George J. Hagan Co. 
(8-230) 
Forging Press. Hydraulic Press Mfg. Co. 
(8-688) 


MACHINING 


Contour and Skip Tooth Saw Charts. Cape- 
well Mfg. Co. This 2-page chart presents 
on one side various materials, teeth sizes 
and speed of contour saws, and on the other 
side similar data for skip tooth band saw 
blades. (8-731) 


Grinding Wheels. Cleveland Quarries Co, 
Sterling Grinding Wheel Div. A novel way 
of illustrating how to give the proper cate 
to grinding wheels is presented in a 12-page, 
pocket-size folder. (8-735) 


Radial Power Saws. De Walt Products 
Corp. Data on how to operate and mait- 
tain De Walt radial power saws are pit 
sented in an illustrated manual. (8-729) 


Wire Strippers. Ideal Commutator Dresset 
Co. A complete line of wire strippers sult 
able for each individual job are described 
and illustrated in a 4-page folder. Specifie 
tions are included. (8-732) 


Tubing Tools. Imperial Brass Mfg. Co. A 
handy tube-working tool selector is incu 
in this 8-page, pocket-size folder, No. 347, 
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illustrating a variety of tubing tools. Prices 
are included. (8-733) 


Lathes. R. K. Le Blond Machine Tool Co. 
An attractive, 92-page bulletin profusely il- 
justrates and describes a complete line of 
Jathes, and includes specifications. (8-738) 


Grinders and Lappers. Norton Co. This 8- 
ge folder profusely illustrates and de- 
scribes a variety of grinders and lappers for 
electric refrigeration and air conditioning 
equipment. (8-734) 
Taps, Dies, Etc. Threadwell Tap & Die Co. 
This one-page bulletin describes and illus- 
trates a variety of taps, dies and screw plates. 
(8-736) 


Drill Chucks. Wahlstrom Tool Div., Am. 
Machine & Foundry Co. Construction de- 
tails, applications and size ranges of fully- 
gutomatic drill chucks and tapping attach- 
ments are included in a 4-page, illustrated 
bulletin, No. 56. (8-737) 
Standard Marking System. Abrasive Co., 

Div. Simonds Saw & Steel Co. (8-261) 
Tool Holder Bits. Allegheny Ludlum Steel 


Corp. (8-637) 

Curved Tooth Files. American Swiss File 

& Tool Co. (8-700) 
Metal Sawing. W. O. Barnes Co., Inc. 

(8-715) 

Backstand Grinders. Behr-Manning Corp. 

(8-716) 

Oil Filters. Briggs Clarifier Co. (8-538) 


Coated Abrasives. Carborundum Co., Globar 


Div. (8-366) 
Metal Cutting Lubrication. Cities Service 
Oil Co. (8-225) 
Broaching Machines. Colonial Broach Co. 
(8-655 ) 
Gear Finishing Tools. Colonial Tool Co., 
Ltd. (8-684 ) 
Filters. Cuno Engineering Corp. (8-685) 


Boring Mill. Defiance Machine Works, Inc. 


(8-703) 

Thread Milling Cutters. Detroit Tap & Tool 

Co. (8-718) 
Grinding Wheels. Doall Service Co. 

(8-406 ) 


Back Spotfacer. Edlund Tool Co. (8-670) 
Cutting Lubricant. Filmite Oil Corp. 

(8-671) 

Grinders. Fox Grinders, Inc. (8-704) 

Milling Machines. Fray Machine Tool Co. 

(8-672) 

Cutting Tools. General Aircraft Equipment, 

Inc., Tool Div. (8-244) 

Portable Coolant Systems. Gray-Mills Co. 


(8-364) 

Screw Thread Fits. Greenfield Tap & Die 
orp. (8-606 ) 
Cutting Oil. Gulf Oil Corp. (8-141) 


Carbide Tool Grinders. Hammond Machin- 

ery Builders. (8-227) 
Metal-Cutting Tools. Haynes Stellite Co. 

(8-463 ) 

Filters. Johns-Manville Corp. (8-316) 

Milling Machines. Kearney & Trecker Corp. 


(8-674) 

Cemented Carbides. Kennametal Inc. 
(8-301) 

Spindle Machine. Kindt-Collins Co. 

(8-644) 

Power Feeder. James H. Knapp Co. 
(8-722) 

Broaches. LaPointe Machine Tool Co. 
(8-317) 
Tool Grinders and Fixtures. K. O. Lee Co. 
(8-630) 
Cutting Machines. Loma Machine Mfg. 
0., Inc. (8-677) 
Sawing and Filing. Mid-States Equipment 
Co (8-320) 


Grinding and Finishing. Minnesota Mining 
& Mfg. Co. (8-583) 
Drillers, Borers, Tappers. National Auto- 
matic Tool Co., Inc. (8-691) 
emt-Automatic Burring Machine. Pines 
Engineering Co., Inc. (8-183) 
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Thread Milling Cutters. Plan-O-Mill Corp. 
(8-698) 
Micrometers, Grinding Tools, Etc. Precision 


Equipment Co. (8-710) 
Metal Cutting Machine. Racine Tool & 
Machine Co. (8-389) 
Roll-Forged Drills. Republic Drill & Tool 
Co. (8-712) 
Surface Grinder Attachment. Strong Mfg. 
Co. (8-713) 
Soluble Cutting Oil. D. A. Stuart Oil Co., 
Ltd. (8-450) 
Drill Press Turret Head. Universal Engi- 
neering Co. (8-697 ) 
Flexible Shaft Equipment. Wyzenbeck & 
Staff, Inc. (8-727) 


METAL POWDER PROCESSING 
Metal-Powder Mixers. Patterson Foundry & 


Machine Co. (8-114) 
Mixers, Agitators, Etc. H. K. Porter Co., 
Inc. of Pittsburgh, Pa. (8-542) 


RIVETING AND FASTENING 


Screw Thread System, and Inserts. Aircraft 
Screw Products Co., Inc. (8-622) 
Locking System. Bardwell & McAlister, Inc. 
(8-407 ) 

Blind Riveting. Cherry Rivet Co. (8-328) 
Nails, Rivets and Screws. John Hassall, Inc. 


(8-438) 
Double Seaming Machine. Ross Machine 
Works. (8-693) 





Cleaning © Finishing 
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CLEANING 


Fabricated Metal Baskets, Trays, Etc. Stan- 
wood Corp. A complete line of fabricated 
metal baskets, trays, fixtures, carburizing 
boxes and retorts is profusely illustrated and 
described in a 12-page bulletin, No. 15. 


(9-575) 
Cleaning Machines. Alvey-Ferguson Co. 

(9-317) 
Dust Control. American Air Filter Co., Inc. 

(9-408 ) 


Blast Cleaning Equipment. American Foun- 
dry Equipment Co. (9-541) 
Metal Degreasing with Chlorinated Solvents. 
E. I. du Pont de Nemours & Co., Inc. 
Electrochemicals Dept. (9-509 ) 
Metal Core Brush. Fuller Brush Co., Indus- 


trial Div. (9-463) 

Cleaner and Degreaser. E. A. Gerlach Co. 

(9-565) 

Repairing Chipping Hammers. Ingersoll- 

Rand Co. (9-434) 
Metal Cleaning. Magnus Chemical Co. 

(9-282) 


Scale- and Rust-Removing Solution. Oakite 


Products, Inc. (9-376) 
Sodium Silicate. Philadelphia Quartz Co. 
(9-291) 

Vapor Degreasing. Phillips Mfg. Co. 
(9-567 ) 

Surface Peening. W.W. Sly Mfg. Co. 
(9-422) 
De-Burring and Finishing. Sturgis Products 
Co. (9-535) 
Abrasive Cleaning. Vapor Blast Mfg. Co. 
(9-166) 


CHEMICAL TREATMENTS 


Protective Coating for Aluminum. Enthone 
Co. Alumox, a chemical process for produc- 
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ing Corrosive-resisting coatings on aluminum 
and its alloys, is discussed in a 4-page, illus- 
trated bulletin. (9-572) 
Blackening Steel, Iron, Etc. Mitchell-Brad- 
ford Chemical Co. (9-566) 
Rust Preventives. Nox-Rust Chemical Corp. 
(9-561) 
Corrosion-Resistant Finish. Rheem Research 
Products, Inc. (9-518) 
Rust Inhibitor. Special Chemicals Corp. 
(9-547 ) 
Metal Finishes and Processes. Technic, Inc. 
(9-569) 


ELECTROPLATING 


Chromium Plating. Hartford Chrome Corp. 
This 8-page, illustrated booklet presents the 
results of a survey on the progress made in 
hard chromium plating, and lists the many 
post-war uses. (9-578) 
Electroplating. Hudson American Corp. 


(9-553) 

Cadmium Plating. Kelite Products, Inc. 
; ; (9-457) 
Zinc Stripper. MacDermid, Inc. (9-512) 


Corrosion-Resistant Metal Coating. Standard 
Steel Spring Co., Corronizing Div. 
(9-365) 


METALLIC COATINGS (NON- 
ELECTROLYTIC) 


Metallizing Gun. Metallizing Co. of Amer- 
ica. Bulletin No. F-1A, four pages, describes 
and illustrates the Model F Mogul metalliz- 
ing gun with tool post mounting for shaft 
work. Price is included. (9-573) 


Corrosion-Resistant Coatings. United Chro- 
mium, Inc. Unichrome Dip, a process for 
protecting zinc and cadmium against cor- 
rosion by dipping, is discussed in a 4-page, 
illustrated bulletin. (9-576) 


NON-METALLIC AND ORGANIC 
COATINGS 


Plastic Coatings. Aeroil Products Co. An 
interesting article on plastic coatings that 
protect carbide tipped tools is presented in 
a 4-page, illustrated reprint, bulletin No. 
292. (9-571) 


Oil-Like Coating for Iron or Steel. American 
Chemical Paint Co. Technical Data Sheet 
No. 11-5-3, four pages, discusses Peroline 
Nos. 1, 2 and 3—oil-like chemicals used to 
coat iron or steel products that are to be 
painted. (9-580) 
Rust-Inhibiting Wax Coatings. §. C. John- 

son & Son, Inc. (9-234) 
Rust Arresters. Smith Oil & Refining Co., 

Industrial Oils Div. (9-377) 
Spray Finish Machines. Spray Engineering 


Co. (9-182) 
PICKLING 
Corrosion Resistant Ceramics. Atlas Mineral 
Products Co. (9-72) 
Corrosion Resistant Equipment. Haveg 
Corp. (9-530) 
Chemicals in Metal Industry. Monsanto 
Chemical Co., Merrimac Div. (9-193) 


POLISHING 


Equipment for Surface Treatment of Metals. 
N. Ransohoff, Inc. This 60-page binder pre- 
sents a complete line of equipment for the 
surface treatment of metals. Numerous il- 
lustrations and specifications are included. 
(9-577) 

Coated Abrasives. Clover Mfg. Co. (9-550) 
Felt Wheels and Bobs. Divine Brothers Co. 
(9-537) 

Greaseless Abrasive Compound for Burring. 
Lea Mfg. Co. (9-142) 


1547 





Polishing Dust Collector. Leiman Brothers, 
Inc. (9-554) 


PROTECTIVE PACKING 


Protective Coating. Paisley Products, Inc. 
Technical Service Bulletin No. 14, four 
pages, discusses Dipwrap, a hot-dip protec- 
tive compound especially suited for cover- 
ing sharp cutting edges on chisels, drills, etc. 
Specifications are included. (9-574) 


Plastic Packaging. Pyroxylin Products, Inc. 


(9-568) 

Plastic Coating. Better Finishes & Coatings, 

“. (9-559) 
Case Liners. C. T. C. Industries, Inc. 

(9-557) 
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CONTROL INSTRUMENTS 


Indicating Meters, Etc. Fischer & Porter 
Co. Two new types of Rotasleeve meters 
for indicating and recording-controlling- 
totalizing are described and illustrated in a 
2-page bulletin, No. 83-A. Specifications 
are included. (10-685) 


Indicators, Recorders, Etc. Foxboro Co. 
Complete data on indicators, recorders and 
controllers for temperature, flow, pressure, 
liquid level, humidity, etc. are presented in 
an attractive, 48-page, illustrated bulletin, 


No. 95A. (10-691) 


Tools and Gages. Products Engineering Co. 
Specifications and prices are included in this 
4-page bulletin, No. 11, profusely illustrat- 
ing and describing a variety of machinists’ 
tools and gages. (10-687) 


Thermostats and Pressure Switches. United 
Electric Controls Co. A 12-page, illustrated 
catalog and price sheet, No. 4591-C, lists a 
complete line of thermostats and pressure 
switches. (10-688) 


Electronic Tubes. Westinghouse Electric 
Corp. A group of data sheets for each of a 
variety of electronic tubes, such as Pliotrons, 
Kenotrons, Phanotrons, Ignitrons, etc., are 
compiled into one loose-leaf bulletin. Illus- 
trations, diagrams and charts are included. 


(10-689) 

Micro Pressure Switches. Barber-Colman 

Co. (10-418) 
Pyrometer Accessory Manual. Bristol Co. 

(10-482) 

Temperature Controls. Brown Instrument 


0. (10-456) 
Thermoswitches, Etc. Fenwal, Inc. (10-668) 


Pyrometers. Illinois Testing Laboratories, 
Inc. (10-483 ) 
Optical Pyrometer. Leeds & Northrup Co. 
(10-578) 


Electrical Indicating Instruments. Marion 
Electrical Instrument Co. (10-669) 
Valve Positioner. Wheelco Instruments Co. 
(10-576) 


HARDNESS TESTING 


Equipment for Hardness Testing. Clark 
Instrument, Inc. (10-229) 
Hardness Testing Equipment. Tinius Olsen 
Testing Machine Co. (10-542) 

Magnetic Hardness Tester. Rubicon Co. 
(10-683 ) 


INSPECTION DEVICES 


Internal Comparator. Comtor Co. The gag- 
ing of precision holes with a shock-absorb- 
ing Comtorplug internal comparator is dis- 
cussed in an illustrated bulletin, No. 31. 
Sizes and prices are included. (10-690) 
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Snap Gages. Federal Products Corp. A com- 
plete line of dial indicator snap gages is 
described and illustrated in a 4-page bulle- 


tin. Specifications are included. (10-684) 
Automatic Electronic Gage. Autotron Co. 
(10-677 ) 

Surface Analyzer. Brush Development Co. 
(10-653) 

Quality Control with Gages. Continental 
Machines, Inc. (10-511) 


Identification of Steel. Dravo Corp. 


(10-271) 
Electronic Metal Identifier. Allen B. Du- 
Mont Laboratories, Inc. (10-479) 


Electric Gages. General Electric Co. 
(10-403 ) 

Powder Blower. Magnaflux Corp. (10-652) 

Testing Ball Bearings. Physicists Research 


Co. (10-682 ) 
Illuminated Magnifiers. E. W. Pike & Co. 
(10-345) 

Glass Surface Plate. George Scherr Co., Inc. 
(10-538) 

Wear Resistance Tester. Taber Instrument 
Co. (10-640) 


MECHANICAL TESTING 
Stress-Strain Recording. Baldwin-Southwark 


Div. (10-318) 
Dynamometers. W. C. Dillon & Co., Inc. 
(10-672) 


Impact Testers. Riehle Testing Machine 
Div., Am. Machine & Metals Inc. 
(10-437) 


METALLOGRAPHIC EQUIPMENT 


Optical Instruments. Bausch & Lomb Opti- 

cal Co. (10-357) 
Metallurgical Testing Apparatus. Buehler, 
Ltd. (10-80) 


RADIOGRAPHY 


X-Ray Diffraction. North American Philips 
Co., Inc. An interesting article on the basic 
theory, principles and applications of X-ray 
diffraction is presented in a 16-page, illus- 
trated reprint. (10-686) 
X-Ray Films. Ansco. (10-315) 
X-Ray Protection and Light Proofing. Bar- 

Ray Products (10-509) 
Industrial Radiography with Radium. Cana- 

dian Radium & Uranium Corp. 


Industrial X-Ray Units. General Electric 
X-Ray Corp. (10-324) 
Inspection Cabinet. Picker X-Ray Corp. 
( 10-614) 
SPECTROGRAPHY 
ic “saa Spectrograph. Harry W. Dietert 


0. (10-678) 
Universal Spectrophotometers. Wilkens- 
Anderson (10-180) 


LABORATORY AIDS 


Metallurgical Testing Equipment. Burrell 
Technical Supply Co. (10-413) 
Laboratory Apparatus. Precision Scientific 
Co. (10-440) 








Equipment and Machinery, 
General 








Roller Chain Belts. Baldwin Duckworth 
Div., Chain Belt Co. Baldwin-Rex roller 
chain belts are described and illustrated in 





Please Use the Coupon 
on Page 1545 


(10-261) 


















an 8-page folder. Specifications are indudg 
(11.373 


Oil Burning System. Peabody Engineer 
Corp. Complete data on the constant dj. 
ferential wide range oil burning system 
presented in a 4-page, illustrated bullet, 
No. 109. (11-37) f 


Refrigeration with Ammonia. Pennsylyagi, |) 
Salt Mfg. Co. Complete data on the mechs | 
ical equipment, properties of ammonia, ay | 
operating suggestions for refrigeration wig 
ammonia are presented in a 16-page, illy| 
trated folder, No. 551. (11-372) f7 
Air Motors. Bellows Co. (11-363) 7 
Chip Trucks. W.R. Carnes Co. (11-343) 
Mounted Wheels for Portable Tools. Chig.) 
go Wheel & Mfg. Co. (11-70) ) 
Magnetic Pulleys. Dings Magnetic Separaty | 


Co. (11-353 
Linograph Transfer Paper. Eastman Kod 
Co. (11-293) 


Lubricating System. Farval Corp. (11-364) 
Refrigeration and Air Conditioning Eguj 
ment. General Electric Co. (11-243) 
Adjustable Transformers. General Rad 
Co. (11-294) 
Air Cylinders and Air Valves. Gerotor Mx 
Corp. (11-366) 
Hydraulic Cylinder Calculator. Hanna kh. 
gineering Works. (11-354) 
Slip Clutch and Coupling. Hilliard Con, 


(11-321) 

Hydraulic Equipment. Hydraulic Machinen, 
Inc. (11-201) 
Pneumatic Tubes and Conveyors. Lams 
Corp. (11-192) 
Gearing in Machine Tools. Michigan > 
(11-369) 


Co. 
Heat Exchangers, Etc. National Carbon (, 
Inc., Carbon Products Div. (11-269 
Steam Condenser. Niagara Blower Co. 


(11-328) 

Dust Preventives. Parsons Engineering 
Corp. (11-233 
Water Softeners. Permutit Co. (11-75 
Air Processing Equipment. Peters-Dalton, 
In (11-218) 


C. 
Electron Tubes. Radio Corp. of Ameria, 
Electronic Apparatus Section. (11-355) 
Lubrication of Anti-Friction Bearings. Re 
liance Electric & Engineering Co. 
(11-356) 
Lubrication for Steam Turbines. Sinchit 
Refining Co., Inc. (11-197) 
High Vacuum Pumps. F. J. Stokes Machine 


Co. (11-361) 
High-Pressure Autoclaves. Struthers-Well 
orp. (11-322) 
Dust Collectors. Torit Mfg. Co. (11-370) 


Centrifugal Pumps. Worthington Pump & 
Machinery Corp. (11-55) 





Engineering Services 





















Engineering Services. Foster D. Snell, lo. 
An 8-page folder presents a brief r 

the engineering and research services 

by this company. (13-9) 


Tool Steels Training Text. Western Elect 
Co., Inc. This 148-page catalog presents 4 
comprehensive treatise on tool steels 4 

heat treating practices for use as a, training 
text. Numerous illustrations, dagas and 


charts are included. 134) 
Research for Industry. Battelle Memoria 
Institute. (13-5) 
Precision Manufacturing. W. H. Nichols 
& Sons. (13-46) 


Hardening Tool Steels. Perfection Tool # 
Metal Heat Treating Co. (13-7) 


Metal Treating. Wesley Steel ae 
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a Stnategicaly Located 


a DETROIT, CHICAGO, TOLEDO 
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= LATROBE 









Daeoendalle Metallurgical 


Oevice Latrobe service men are always glad if 


to render personal counsel on your, 
particular problems. 


® High Speed Steels 
* Die Steels 


* Tool Steels 


* Stainless 


* Red Arrow 
Cast Alloy for Metal- 


} 
ne Litwobe ELECTRIC STEEL COMPANY 


MAIN OFFICES and PLANT ~~ LATROBE PENNSYLVANIA 
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, Molybdenum is an economical preventive 
\. of temper brittleness in cast steel. 


\ 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 








MOLYBDIC OXIDE, BRIQUETTED OR CANNED: 
FERROMOLYBDENUMe“CALCIUM mOLYBDAIF 


pany 
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New induction heaters for forging, up- 
@iting or spinning speed the heating of 
bats or tubes from hours to seconds. Avail- 
ile from Ajax Electrothermic Corp., Ajax 
Park, Trenton 5, N. J., they are mounted 
vertically on a compact control cubicle. The 
work, held in a fast-loading holding cup, is 
thrust up into the heating coil by a pneu- 
matic ram. Power is applied and removed 
aitomatically when exact temperature is 


A= 
' 


feached. The ram then lowers the heated 
piece, which rolls to the forging machine on 





NNED: 
BDATF 


ay 


In the installation shown in the photo- 
graph at United Engineering & Foundry 
Go, three heaters are mounted on the 
control cubicle. Two of the heaters work 
While the third is being unloaded and re- 
Speed is one piece per min. for 
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Induction Heaters for Forging 


each heater, with 250-kw. motor-generator 
power source. Controls are simple to oper- 
ate, and automatically timed to the split 
second. 

Each piece gets exactly the same treat- 
ment—top heat at the end, tapering off 
toward the unworked portion. On the press 
a few seconds later, the metal flows smoothly 
to form the correct shape. Practically any 
differential heating pattern can be achieved 
by proper coil design. Scale is negligible, 
resulting in longer die life and less die 
cleaning. 

Simply by changing the heater taps and 
the time cycle, or by substituting relatively 
inexpensive heaters of different sizes, the 
same Ajax-Northrup equipment can quickly 
be converted to many different heating 
operations. 


Auto Bearing by Powder Metallurgy 


Powder metallurgy formed the basis for 
producing an engine bearing for main and 
connecting rod which had a spectacular 
record immediately before and during the 
war. Called ‘‘Durex-100”, they are being 
produced by the Moraine Products Div., 
General Motors Corp., Dayton, Ohio, and 





have been used in both gasoline and diesel 
engines. 

It is essentially a steel-backed lead-base 
babbitt-lined bearing, with an additional 
intermediate layer of a metallic sponge-like 
structure, or matrix, copper brazed to the 
steel back into which the babbitt is cast. 
This babbitt, which was specifically devel- 
oped for this bearing, is a corrosion resis- 
tant high-lead alloy. 

The matrix is formed on the steel in a 
continuous strip process by “sintering” a 
mixture of pure copper and nickel powders 
to the steel strip. During the sintering, 
these metallic powders form an alloy, pro- 
ducing the matrix structure. The thickness 
of this matrix is held to close limits by a 
subsequent passing of the strip through 
sizing rolls. 

After the forming of the matrix, the 
strip is passed through a special vacuum 
impregnating and casting machine, which 
fills all of the pores with babbitt, plus a 
sufficient excess layer over the matrix to 
allow final machining of the bearing to 
finished precision dimensions, holding a 
very thin overlay over the matrix surface 
in the finished bearing. The babbitt alloy 
is not only bonded chemically, but because 
of the porous nature of the matrix, it is 
held in place mechanically. 

The combination of this babbitt alloy 
with the sintered matrix produces a bearing 
having advantages that are not obtainable 
in other types of bearings, such as high- 
conformability, high imbedability, greater 
resistance to fatigue cracking, high resis- 
tance to corrosion, and a higher melting 
point. 










Pressure-Casting 


NDUCTION MELTING _..semeste 


some special motors for the tre 


new body presses of a major automg 

| manufacturer, engineers of the Rel 

| Electric & Engineering Co., Cleveland, 

IY | just perfected the pressure-casting of 
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are believed to be the largest alumigg 


*x rotors in the world. 
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I HIS unit (the larg- When, in 1933, Reliance pressi 


£ ies kind d the first aluminum rotors in diameters ab 
est of its kind ever made 12 in. for a-c. motors, it was thought 


for melting aluminum ultimate in size had been achieved. 


alloys) is powered with ever, an ingenious method of venti 
pressure-cast units permitted a nearly 100@) 


500 kilowatt three- increase in their size for application 
phase, 60-cycle alter- motors of correspondingly greater ho 


nating current, melts power. Now rotors of 30-in. diam. 
been so cast. 


over 2500 pounds of The pressure-casting process makes a 
aluminum alloy per piece assembly of rotor laminations 


hose ond dilews to cast cast aluminum windings, providing { 
ceptional ruggedness. In the photo, F 








































eee ingots up to 6000 Volosnhen, die casting supervisor, is sho 
BACK VIEWS pounds individual with — get pe a 
e 4 Pet ° rotors. e is holding a 4-in. rotor, 
weight. Tilting is ex- in a 114-h.p., 1800 r.p.m. motor. The 204 
Ay : actly around the pour- rotor, at the right, is used in motors of 20 
@ Ajax Tama-Wyatt Induc- ing spout and casting h.p., while the new 30-in. rotor will go is 
tion Furnaces are made in speed ts adjusted withi special-purpose 250 h.p., 360 r.p.m. motor 
a ‘ or a 7 for the new automotive presses. 
a wide range of sizes to meet close limits by hydraulic 
the demand for large volume rams with sensitive 
or small special lots of alu- pump control. @ An improved melting tank for ethy 
. ri A Ai cellulose dip compounds that maintaias 
minum alloy ingots. yax Temperature, of critical melt with a temperature variatioa » 
Tama Wyatt Furnaces can . 1 of less than 5 F is announced by tk 
ke ‘aenamed ania course, 15 8180 auto- Phillips Mfg. Co., 3405 Touhy Ave., Qhi 
: P . Y» matically regulated and | cago 45. It has a capacity of 15 gil. of 
without frequent interrup- there is no chance for | melted compounds. The melting tak i 
tions previously necessitated overheating the bath at | encased in an oil bath, providing for hea 
f ditioni Iti a A | convection. Additional unmelted ethyl ct 
or reconditioning melting any time during the | lulose is added in a separate screenedof 
channels. melting cycle. | section so that it will not enter the mek 


until the right consistency. 


AJAX ENGINEERING CORPORATION | New Tool Steel 


- BOX (418, TRENTON 7, N. J. From 25% to more than 200% fase 

—— ee | machinability is provided by a new tool ste! 
introduced by the Allegheny Ludlum Stel 
Corp., Brackenridge, Pa. Identified as “Du 
kirk EZ,” it is a free-machining steel tit 











is outside the usual tool steel specifications, 
with extraordinary possibilities in the fields 

of cold work applications and tool 
TAMA-WYATT — | machined parts, such as dies, gages, forming 
oO Associate Companies : pr pey eee bea ae a oe Fue acon Fara Use rolls, bushings, liners, and bodies for multi- 

USGA romindt soos meeiecieteas | ple-edge tipped tools 
(Continued on page 1556) 
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Now - -- a Complete Line of 
SMiTHway A. C. Welders 


The expanded line 
of SMITHway A.C. 
Welders includes 
three new models 
of 150-, 200-, and 
250-ampere capac- 
ity, in addition to 
the Heavy-Duty 
Models of 300-, 
400-, and 500-am- 
pere capacity. 
Write for complete 
specifications and 
prices. 


SMITHway 


Certified 


WELDING 
ELECTRODES 


EMBER, 


1945 


Weld tensile strengths of 50,000 

to 60,000 p.s.i. achieved with SMITH- 

way-developed, paper-coated electrodes made it possible, 
in 1918, to weld longitudinally automotive rear-axle 
housings—a tremendous step forward in the relatively 
primitive art of welding. 


Never-ending welding research in A. O. Smith laboratories and 
plants makes possible today the welding of 16 forging units to 
build up this 28-ft. Diesel crankshaft—saving up to 50,000 Ibs. 
of excess forging metal. 


— 


THE PROOF IS IN PRODUCTION 


Prior to World War I, welding electrodes were imported from 
England. When war brought shipping restrictions, A. O. Smith 
chemists and metallurgists developed a new and radically improved 
type of shielded arc electrode. They coated the bare wire with 
paper ... produced welds of high ductility with tensile strength 
equal to that of rolled steel plate. 

The SMITHway welding research and development that began 
in 1917 have never ended. They continue today in A. O. Smith labo- 
ratories...and in A. O. Smith plants, where more than 320,000 
SMITHway Electrodes are used in actual production every day. 
Millions more are used by other manufacturers. 

For detailed specifications on SMITHway Certified Electrodes 
and their application to specific welding jobs, send for the SMITH- 
way Welding Catalog. 


SMITHway WELDING ELECTRODES 
Mild Steel...High Tensile... Stainless Steel 


made by welders...for welders 


A.O. (Mii Corporation 
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IB|IERNARD [R|ICE’S |S|ONS 


i Beg 2 8 oe eS. Rk A eee 


MANUFACTURERS OF QUALITY METAL PRODUCTS SINCE 1867 


OFFICE: 325 FIFTH AVENUE, NEW YORK 16, N. Y. 
WORKS: 139-145 NORTH TENTH STREET, BROOKLYN 11, N. Y. 


EQUIPPED WITH 
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INDUSTRIAL GAS BURNERS 


division of Mid-Continent Metal Products Co. 
1960 N. Clybourn Ave., Chicago 14, Illinois 


| SEND FOR THE 
NATIONAL MANUAL 
2) =y A genuine aid to sound 


er) selection of gas burn- 
a | | fe ing equipment, 


National Proportional Mixer 
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NATIONAL HYPERBO BURNERS 


Conveyor-type shell furnace built hy Diamond 
Iron Works, Mabr Manufacturing Co. Division 


National Hyperbo Burners were selected for this 
huge modern furnace because of their unusual com- 
bination of efficiency and operating features. These 
sealed-in flame ports don’t burn-out or blow-off ! 

The amazing ignition stability of the Hyperbo and 
its exceptionally long turn-down range are backed 
by long service life. It is proof against reflected fur- 

nace heat and is positively sealed 
against either flame leakage or air 
infiltration. 

In this burner, the principle of 
surface impingement is employed 
for positive ignition and flame re- 
tention. All the gas-air mixture is 
made to scrub against the inner sur- 
face of a cylindrical refractory com- 

bustion tunnel. The tunnel rapidly becomes incan- 
descent, after which blow-off will not occur, even 
with gas-air mixture pressures in excess of 25” W.C. 

Single valve control of the gas-air mixture ratio in 
the aon furnace is provided by National Propor- 
tional Mixers. 

Complete engineering data on the Hyperbo Burner 
and other National Gas Burner products is given in 
the National Manual. Send for your copy. 


National Blast Line Burner 
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COMPANY, INCORPORATED CLARIFIERS 


YORK, PA., Main Office & Works ts 
NEW YORK, 127 East 42nd Street 
CHICAGO, 205 W. Wacker Drive 
SAN FRANCISCO, 501 Howard St. 
TORONTO, 200 Bay Street 


TUBE ROD AND COUNTER CURRENT 
BATCH MILLS CLASSIFIERS 
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This free-machining oil hardening 
possessing extraordinary properties, is priced 
to make it attractive to users of standard 
tool steels. Its free-cutting qualities make jr 
adaptable for tool steel parts turned out oq 
screw machines and turret lathes, wher 
fast machining is desirable. 

“Dunkirk EZ” will harden to about 65 
Rockwell C when oil quenched from 1459 
to 1550 F; may be tempered up to 500 F 
without softening under 60 Rockwell C; jg 
rather deep-hardening, which assures proper 
hardness even in large sections; undergoes 
very slight dimensional change in hex 
treatment; and possesses higher impact and 
transverse rupture strength than most other 
oil-hardening tool steels. Unusual resistance 
to wear and abrasion is an outstanding 
characteristic. 

For special application, such as brake dies, 
Dunkirk EZ can be supplied in the form 
of bars, blocks, rings, dies, etc. in the 
normalized condition at 250 to 275 Brinell, 
at which hardness good machinability jis 
still obtained. 


@ An aluminum pre-cleaner and deoxi- 
dizer, “Optimus,” is announced by Optimus 
Detergents Co., 136 Church St., Matawan, 
N. J. It permits the producing of low sur. 
face resistance on aluminum preparatory to 
spot welding. It provides: A smut-free sur- 
face, oxide removal using a cold solution, 
negligible weight loss, minimum machine 
adjustment and minimum handling. Shop 
dirt, cutting oil, grease and identification 
paint are easily and completely removed 
in the prescribed pre-cleaning operation. 
The aluminum is placed in condition for 
Alrok treatment, anodizing and painting. 


Large Strong Aluminum Alloy Forging 


The largest forging yet to be made of an 
aluminum alloy of super strength is an 
aircraft part forged from R303, made by 
Reynolds Metals Co., Richmond, Va. Use of 
strong aluminum alloys as forging stock 
heretofore has been considered impractical. 

The usual specified tensile strength for 
aluminum commonly used in forging ait- 
craft parts is 65,000 p.s.i., but R303 pro- 
vides a tensile as high as 85,000 pss.i., a 
increase of 30%. 





Use of R303 alloy in such forged patts 
allows for a reduction in the size of the pat 
in proportion to the increase, in 
There is also a reduction in weight, an all 
important factor in aircraft. The part i 
trated was forged on a 12,000-lb. hammer 
from 314-in. round stock. 

(More News on page 1560) 


MATERIALS & METH@DS 
Formerly METALS AND> 














XUM 


BG SERET 


¥ 





pa 


Ing 
of an 
$ an 
e by 
se of f 
stock | 
tical. 
| for 


pro- 
., a0 





wn 





— 











This is the story of how a stove manu- 
facturer used stud welding to save pro- 
duction time and cost —and obtain a 
better product 


NELSON Stud Welding is a means of 
automatically end-welding studs. Flux- 
filled studs in all diameters from 3/16” 
to 34” are welded in Jess than one sec- 
ond. The result is a stud completely 
fused to metal without distortion — 
equal in strength to studs secured by 
any other method. 





Formerly cast iron was used for the 
Feed Pipe. Now a black-iron pipe is 
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At right is a closeup of 
the complete assembly 
showing how stud sup- 
ports the Feed Pipe. 


used because of the stud welding, result- 
ing in faster production, and a better 
gas system with longer life for the pipe. 


Straight studs were welded to the 
34,” Dia. pipe and bent over after 
welding. 

The studs are applied with the 


better stove... faster! 





Nelson Stud Welding Gun, using a 
standard welding generator. The oper- 
ator inserts the stud into the gun chuck, 
locates the pointed end in position and 
pulls the trigger. The stud is welded 
instantly to the metal. The ease and 
flexibility of the equipment permits an 
operator to weld 500 to 1000 studs 
per day. Precision production units of 
one or more guns are available. 

There are many similar problems that 
can be answered by stud welding. Write 
today for Catalog and Price List. 


NELSON SPECIALTY WELDING EQUIPMENT CORP. 
Dept. H, 440 Peralta Ave., San Leandro, Calif. 


NELSON STUD WELDING 
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How stud welding helped produce 
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WHEN YOU 


CALL SALEM 


ABOUT HEATING FURNACES 


, WEATING EN 


When you “Call Salem”’, a heating engineer discusses 
your requirements and passes along useful information 
based on years of diversified heating experience. 


Then the Salem organization swings into action, 
preparing roughs and assembling test data. 


When this material is ready, the engineer confers 
with you on the progress to date. At this point, you have 
the opportunity of checking production flow details. 

When you have approved plans, a 
corps of draftsmen prepare working draw- 
ings and construction gets under way. 


This close co-operation and planning 

+ between your organization and Salem’s 

engineers give you the result you want--- 

an efficient and economical heating equip- 
ment installation. 


SALEM 





SALEM, OHIO 





GINEER QYTLINES 











| 
ENGINEERING COMPANY @m 
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Salem Engineering Company - originate 
“Engineered Heat,” and builders of the worlds | 
rotary forge furnace. 













Write for Salem’s new 16 page, illustrated booklet, « Engines 
Heat,” complete with easy-to-use heating and tempera 
charts and illustrations of the many sizes and types of hea 
furnaces made by Salem. 
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NEW NEEDS ARISE FOR POMET PARTS 


Yesterday Pomet was turning out parts for the B-29. Today 
Pomet parts are being made for products such as the 
“Laundromat,” the automatic washer of the future, designed 
and manufactured by Westinghouse. 


Pomet Powder Metallurgy's contribution to the smooth 
Operation of this machine was the steel clutch spider illus- 
trated above. This is a good example of the type of compli- 
cated small parts that Pomet can make for peace-time 
manufacturers. 


This new Pomet part would present unusual production 


CLOSE TOLERANCES 
WITHOUT MACHINING 


HIGH DENSITY 


difficulties to a machine shop. It is made with blind end 
splines on one side and blind end key ways on the other. It 
is now being produced at a rapid rate and to close tolerances 
by Pomet Powder Metallurgy methods. 


If your requirements include complicated small parts of 
brass, bronze, steel or other metals, see what Pomet can do. 
If you need special characteristics to order such as ductility, 
wear resistance, hardness or others, and if you want precision 
on a volume basis, we would appreciate the opportunity to 
quote on your specifications and blueprints. 


DUCTILITY OR HARDNESS 
COMBINED MATERIALS 
WEAR RESISTANCE 


sy hPOWDER METALLURGY CORPORATION 
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A SUBSIDIARY OF GENERAL 


30-46 Greenpoint Avenue 
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BRONZE CORPORATION 
Long Island City 1, N.Y. 
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This 





LIGHTWEIGHT INSULATING BRICK 
does “*T)ouble Duty’’ 


in Furnace Walls 





CONVENIENT 13*2 x9” SIZE—EASY TO HANDLE 











“INSULATION 


" Coating —Seals and insulates 


_ lation where larger size units 
‘may be required. 

- Concrete — Monolithic casta- 
ble insulation with high insulat- 
ing value. 


> Granutes — Loose-fill, efficient 
a a oe ama ace 


Fite. 0-FLAKE 





Bae 


REDUCES WALL JOINTS 65% 


Protects furnace steelwork and plating from ex- 
cessive heat with a strong resilient cushion which 


absorbs expansion stresses. 


KEEPS HEAT INSIDE FURNACE WALLS 
Excellent insulation — a 4!/2 inch thickness being 
equivalent in heat flow resistance to more than 
29 inches of fire brick. 

Find out how quickly THERM-O-FLAKE Brick 
will pay back theip.cost in reduced furnace heat 
losses. For specific data, indicate type of furnace 


and approx. operating temperatures in writing to: 


Therm-Oflake prick 


FOR HOT FACE TEMPERATURES UP TO 
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Titrometer for Acidity Determinatigg 


A new titrometer that accurately dete. 
mines the free and combined acidity gf 
material in either aqueous or non-aqueoy 
highly colored or opaque solutions is ap, 
nounced by Precision Scientific Co., 175) 
N. Springfield Ave., Chicago 47. It elimi 
nates the uncertain and inadequate cole 
indicators. 

Used originally for determining the acid. 
ity of highly complex mixtures of lubricg. 
ing oils, it has been found adapted to a hog 
of other substances, such as detergents, fats, 





polymers, rubber, waxes, greases, and com- 
mon solvents. 

The operation is similar to that of th 
pH determination. The a.c. electrometer al- 
lows use of any electrode system in aqueous 
or non-aqueous solutions. The calome- 
glass electrode is readable to within 0.02 pH 
units. Meter scales and potentiometer cit- 
cuits give a range of —1.65 to +1.65 volts, 
readable to 0.5 millivolts. 

The instrument is continuously indicat 
ing, which requires less manipulation by 
the operator. Two titrations can proceed 
simultaneously, and the two diverse electrode 
systems may be left permanently set up. 
No batteries or transformers are required. 
The instrument is also an aid in identifying 
the acidic constituents of the mixture. 





Manganese Alloy 


A war metal now available for peac | 
uses is a manganese alloy that can be hot 
or cold formed into intricate shapes and 
then hardened to a remarkable degree by 
a low temperature aging treatment. Called 
No. 720, and made by Driver-Harris Co, 
Harrison, N. J., it differs from many pre 
cipitation hardening alloys in that uniform 
hardening response does not involve critical 
control of chemical analysis, fabricating 
technique or heat treatment. 

The high hardness of the heat treated 
alloy is accompanied by high tensile and 
fatigue strengths. It has a high ratio o 
yield strength and proportional limit o 
tensile strength. It is applicable io springs 
diaphragms and other engineered product. 

The composition is 60% copper, 20% 
nickel and 20% manganese, silvery in colot 
with attractive finish when polished. Its 
corrosion resistant. In hardening there at 


(Continued on page 1564) 
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Widely varied are the applications for Republic 

. ft ENDURO Stainless Steel in the processing in- 

lation ety dustries. These gelatin tanks are but one ex- 

; : ample. Other applications include: mixers, 

r deter. : ' kettles, evaporators, condensers, filters, valves, 
dity of 2 tubing and drums. 
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are A smooth, sanitary surface—free from tiny pores off quickly with a minimum of effort. And no 

which carry contaminating materials between matter how many times it is cleaned, ENDURO 
batches—is an inherent quality of long-lasting retains its hard, lustrous surface—because it is 
Republic ENDURO Stainless Steel. solid stainless steel all the way through. 
Moreover, ENDURO does not contaminate For further information about these and other 

"peace pir , money-saving reasons for using Republic 

' Sie ff 1 : . 

=o yarn mere uae SS ee eee ee ENDURO Stainless Steel, write today to: 

es and purity of most chemical or pharmaceutical prod- 

_ ucts, and is not affected by them. REPUBLIC STEEL CORPORATION 

F P ‘ Alloy Steel Division + Massillon, Ohio 

: ENDURO is easy to keep clean, too. With warm = gaygpat OFFICES © «© CLEVELAND 1, OHIO 

ation soapy water, sticky or greasy substances come Export Department: Chrysler Building, New York 17, N. ¥. 
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“gel HAS SUPERLATIVE — 
BEARING PROPERTIES 







*GEAR BLANKS» : @ “600” has been successfully used for over 14 years as 

the solution to many extremely difficult bearing problems. 
RINGS * It is a true bearing metal and—an entirely different one. 
it has a structure made up of two types of crystals — soft 
and hard. The hard crystals are elastically and uniformly 
embedded in a matrix of soft crystals. The hard crystals 
absorb the pressure in the bearing, diminish the friction, 
and cause a better distribution of lubricating oil between 
bearing surfaces. 






* SPINDLES * SEAL 





Many thousands of auto and truck transmissions have their 
reverse idler gears running on shafts of “600.” A large 
quantity of it has been very successfully used for pump 
* BEARING RINGS * WORM GEARS * rods and other purposes where lubrication may be neg- 
lected. It is ideal for propellor shafts in power boats —and 


—~ ee + CONNECTING RODS « literally hundreds of other tough applications. 

The corrosion resisting properties of “600” are particularly - 
valuable. “600” forgings are being increasingly used for 
bulkhead door latches and fittings on naval vessels where 


* CAMS * ee strength and resistance to abrasion and corrosion are of 
ay 


paramount importance. 


* BUSHINGS * 













* DRAWN RODS * Here's What on Electric Switch Manufacturer Says: 


“The Y%' diameter “600” rod is used to make bushings for 


THRUST WASHERS « EXTRUDED clapper switches, the life of which is approximately twenty mil- 


lion operations. The bushing is used in the pin hole of the lever 
which is attached to the base by means of a pivot pin. When 


— 
a = SHAPES « closing the circuit these switches are subject to a terrific jolt, and 
a > 





» 


we are obtaining especially good results since using Mueller 

Brass Co. “600” bearing material. This material is also used on 

- » smaller switches where, instead of severe jolts, there is a sliding 

* GEARS BEARING action both on the outside and the inside of a plunger. This 


L plunger works up, and dawn on a pin while the outside must 
+ SEAL \ RINGS « slide in and out of a bracket with very little clearance.” 

£ N “600” BEARING ALLOY CONTAINS NO TIN YET HAS 
RINGS * 9 @ * DRIVE SUPERLATIVE BEARING PROPERTIES —-AN ADDED 
~ REASON FOR ITS ADOPTION AND INCREASED USE AT 


* PROPELLER SH SHAFTS * . THIS CRITICAL PERIOD. 


ns Write us if you have a bearing problem or for additional 
* SUPERCHARGER SHAFTS * CAMS « information. 












MUELLER BRASS CO. 


PORT HURON,MICHIGAN 






* DRAWN RODS * EXTRUDED SHAPES « 
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Industrial Service 


V J DAY marked the end of war projects at Brake Shoe’s 
“@ full-sized Experimental Foundry in Mahwah, N. J. 
The film of wartime restrictions has been removed, and we are 
ready to tackle the stiffest research and development problems 
on iron castings for any industrial purpose. 


What the Experimental Foundry Is 


A pilot plant that is more than a pilot plant, Brake Shoe’s 
Experimental Foundry is fully equipped to produce and heat- 
treat castings up to 2,000 pounds. It contains induction fur- 
naces, horizontal and vertical centrifugal casting machines, and 
the latest equipment for solving foundry production problems. 
tis actually just one unit in a research group that includes sand 
testing laboratory, creep test laboratory, engineering and me- 
chanical laboratories in addition to standard chemical and 
metallurgical instruments. 


Brake Shoe 






~ 


Brake Shoe’s Experimental Foundry 








Do You Have a Problem 
that concerns 


— low orhigh tensile strength 

— heat desistant irons 

— close tolerance castings 

— pressure castings 

— corrosion resistant irons 

— dies or molds 

_ special-purpose alloys 
If you have, we invite you to outline the 
problem or the condition that is to be met, 
and submit it to our research engineers. 





BRAKE SHOE AND CASTINGS DIVISION 


230 PARK AVE., NEW YORK 17, N. Y. 


SPECIALISTS IN THE PRODUCTION CF ABSCO-MEEHANITE CASTINGS 
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Announcement 


a oe 


Bowser, Inc., and Kold-Hold Manu- 


facturing Company are pleased to 


announce that the sub-zero industrial 
equipment formerly manufactured by 
the Kold-Hold Manufacturing Com- 
pany will, in the future, be manufac- 
tured and sold exclusively by Bowser, 


Inc. 


The Kold-Hold Manufacturing Com- 
pany will devote its entire facilities to 
the manufacture of Evaporator Plates 


and Cabinet Liners. 


Gar 


KOLD-HOLD MANUFACTURING CO. 


LANSING, MICH. 


BOWSER, INC. 
WOODSIDE, L. L., N. Y. 
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no critical limits that must be held to assure 
uniformity. 

After fabrication into desired shape, 
hardening involves only heating betwee, 
500 and 900 F, with no appreciable drop 
in hardness after several days of continuoyg 
heating. By heating to 1050 to 1200 F, the 
alloy retufns to its original hardness. Alten 
nate softening and hardening may be gm 
peated any number of times. 

Distortion during heat treatment is negle | 
gible. It can be silver soldered and theg 
hardened, the strength of brazes being in 
creased by the hardening treatment. Clog | 
tolerances can be held on wire and strip 
for control of spring properties. 


@ It requires about 260 times as mud 
nickel as it does boron to get the same 
degree of hardness in a given quantity of 
steel, states a Government report. A copy 
may be obtained free by writing for Re 
port of Investigations 3816, “Effects of 
Boron in Steel,” to the Bureau of Mines, 
Department of the Interior, Washington 25, 


Induction Heating Coils with Inserts 


A master coil with removable inserts 
which practically eliminates the problems 
of coil changing in setting up thermoni¢ 
equipment for various induction heating 
applications is being sponsored by the In 
duction Heating Corp., 389 Lafayette St, 
New York. The inserts can be changed in 
seconds, and will accommodate diameters 
from \-in. to 3-in., in small increments, 

The basic master coil consists of a rugged, 
water-cooled inductor block, machined t 
take inserts which go to make up the actual 
coil. Used with a “Thermonic” output trans 
former, this gives a single-turn inductot 
block of variable inside diameters. The in- 
serts can be of any desired thickness, thus 
making the-coils capable of heating axial 





bands of various widths to produce the 
many heat patterns possible with induction 
heating. 

The insert is held in place by easily-se 
movable screws, and when installed, obtains 


(Continued on page 1568) 
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to get 4 times the service 
ade of steel? 


HE ANSWER to this question may soon affect your 
life . . . and your pocketbook . . . in a big way. 
Because there is a remarkable discovery that will 
enable you to get up to ¢ times the service for 
every dollar spent on items made of steel! From 
washing machines, automobiles, hardware, tools, wire 
fencing, screens—dozens of products whose life was 
formerly cut short by rust. 


This remarkable discovery is CORRONIZING, 
a new patented process of plating steel with a tissue- 
thin “armor” that far outlasts other rust-protection 
coatings. 


Actual use in the war, in every kind of climate, 
gives proof to that statement. Now, America’s more 
progressive manufacturers and retailers will be able 
to bring you many articles with the sensational ad- 

vantages of “Corronized” steel. New model automo- 
biles, always famous for progress, will be among 
the first to bring you these advantages. 


So, if you want utmost dependability, lasting 
beauty and safety in things made of steel, wisely 
inquire whether they are made of “Corronized” steel. 
If they are, you'll be the winner in years of service 
... by as much as 4 tor! 


Standard Steel Spring Co. 


ORIGINATORS OF 


CORRONIZING 


(OBRONIZED 


Quick Facts for a For Enduring 
Manufacturing and Sales Executives pr a Bretechiee 


Do not confuse CORRONIZING with other metal coatings. Against Rust 


This patented process provides a permanent alloy “armor” 
with 5 layers of defense against corrosion! It becomes part 
of the steel base .. . can be worked in any manner. Permits 
using lighter materials by prolonging steel’s period of great- 

est strength. Write for samples and complete information. 


STANDARD STEEL SPRING COMPANY 
CORAOPOLIS, PENNSYLVANIA 
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16 Spot Welds in One Operation 
| 300 Assemblies an Hour...with 





PHOTOGRAPHY COURTESY OF PROGRESSIVE WELDER CO. 


MALLORY Spot Welding Tips 





ULTIPLE spot welding speeds production of reinforced metal 
box ends, as this modern welder fastens two channels to a 
flat plate in one operation—and produces 300 assemblies an hour! 





Two channels are placed in a jig, with the flat steel plate on top. 
The jig then moves under a battery of 16 water-cooled Standard 
Mallory Spot Welding Tips, which fasten both channels to the plate 
simultaneously, eight welds per channel. With two jigs shuttling 
back and forth, assemblies are completed at the rate of one every 
12 seconds. —— 














Maximum production is assured by the use of standard spot weld- Useful Handbook — 
ing tips made of Mallory 3* Metal. These alloy tips avoid excess 


ea «eu Gale : C let anual on resistance 
mushrooming’, joining thousands of steel parts with sound welds ee ee ee me 


a seid J ‘ E welding methods, machines and 
at a minimum of down time for dressing. Both tips and holders are materials is the improved, re- 
efficiently water cooled, to lengthen tip life and improve weld quality. vised and expanded Mallory Re- 

; : ? . sistance Welding Data Book (3rd 
Mallory provides a complete line of standard spot welding tips and Edition). Free to those using re- 
water-cooled holders, in addition to manufacturing all special types {| sistance welding, when requested 
of seam welding wheels, flash, butt and projection welding dies for on company letterhead. Price to 
specific applications. These electrodes are used for the resistance students, libraries and educational 


. institutions: $2.50 per copy, post- 
welding of metal products of carbon, alloy and stainless steels, paid. "aad Fees ae. aie 


plated metals and aluminum. 160 pages. 








Write today for free catalogs describing Mallory electrodes and 
holders. Mallory metallurgists and engineers will gladly help you 
with any specific resistance welding problem. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 













In the United Kingdom, Made and Sold by 
Mallory Metallurgical Products, Ltd., London. 
* Registered trademark of P. R. Mallory & Co., Inc., for copper ailays. 


P.R. MALLORY & CO. inc LNvelalelelde! 


L L 0 R Resistance Welding Electrodes 
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| wherein castings of “40-E” with wall thicknesses vary- 











FRONTIER 
ALLOY 


"40-E” 


& 


& 














Due to its extremely fine grain structure, Frontier “40-E” 
Alloy shows marked resistance to hydrostatic pressure. 
Proof of this characteristic is substantiated by tests 


Shock Resistance—Tests have proved its 
exceptional ability to withstand explosive 
shock and standard impact shock. 


Corrosion Resistance—Excellent, not only 
in standard corrosion tests but also under 
stress. 


ing from 4” to 1” withstood pressures up to 400 lbs. 
per square inch. No evidence of porosity or cracking 
appeared. This, by many, is considered an outstanding 
property, in view of the many other metallurgical ad- 
vantages of Frontier “40-E”. 


ENGINEERING DATA ON REQUEST 


— The Frontier Alloy Data Book brings perti- 
nent engineering and metallurgical facts on 
the physical properties of “40-E". In writing 


High Yield Strength—A dominant factor 
where distortion or misalignment of parts 
would make the assembly inoperable. 


Machineability—Far superior to the usual 
sand cast aluminum alloys and machined 
parts have a high lustre. 


Pressure Tightness—The fine grain of the 
for your free copy, please state company alloy enables it to withstand high pressures. 


name, your title, and address. 
Y No Heat Treatment—Physical properties 


are obtained by natural aging at room 
areas to meet the increasing demand for temperatures. 


Frontier “40-E” Alloy. Details on request. 


O09 00006 


Licensing franchises now available in certain 





Specifications — Army-Navy Aeronautical Spec. AN-A-17; U.S. Navy Bureau of Typical Physical Properties — tensile strength, 35,000 
Ships Spec. 46A-1 (INT), Class 1; A. S.T. M. Spec. B26-42T, Alloy ZG-41, S.A.E. 310. psi.; yield strength, 25,000 psi.; elongation, 5% in 2”. 


FRONTIER BRONZE CORPORATION 
4874 PACKARD ROAD re 
NIAGARA FALLS, NEW YORK 
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UR Metal Cleaning 


A 
<<” Operation 


Take your pencil and 
check your operation 


Matte etching of aluminum before finishing 


OPTIMUS Cleaner No. 210 cleans and etches aluminum surface in one operation, 
saving pre-cleaning. Results in a high-grade matte finish. By varying degree of 
temperature and time character of etching can be governed. 


Cleaning magnesium prior to anodizing 


Electro-cleaning with OPTIMUS Cleaner No. 221 completely removes ali chrome 
pickle, identification paint and grease, prior to chromic acid dip and anodizing. 


Complete cleaning insures proper action of anodizing solution and longer salt spray . 


test life. 


Soak and electro-clean prior to plating 

OPTIMUS Cleaner No. 1A10 handles a wide variety of metals. Cleans steel and 
non-ferrous metals by either soak or electro-clean, or combination of both. Ideal 
all-around material for job shop or plating department having a wide variety of 
metals to clean before plating. 

Cleaning die-castings prior to plating 

OPTIMUS Cleaner No. 101A is ideal as a soak cleaner to treat polished die castings 


before plating. It cleans completely and leaves a bright surface. Can also be used 
as an electro-cleaner on the same application. 








Surface preparation of aluminum before welding, anodizing, painting | 


OPTIMUS Aluminum Pre-Cleaner easily and completely removes shop dirt, cutting oil, 
grease and identification paint. OPTIMUS Aluminum Deoxidizers remove oxide in a 
cold solution leaving surface smut-free. The weight loss is negligible and the sur- 
face resistance low. It completely conditions for Alrok, anodizing, painting and 
spot welding. 


Cleaning die-castings prior to protective coating 


A dip in a solution of OPTIMUS Cleaner No. 221 thoroughly cleans and imparts a 
slight etch to surface so that protective finishes can be better bonded to surface. 
Cleans and etches in one operation. 


Welding flux and welding or brazing scale removal 

OPTIMUS Deoxidant No. 3 removes most flux, welding and brazing scales in from 
5 to 15 minutes leaving little or no smut. No annoying or corroding fumes. Simply 
deoxidize and follow with quick hot water rinse. 

Removing lint, grease, oil and dirt from machinery 

A 5 to 15 minute soak in a solution of OPTIMUS Solvent No. 2 and Stoddard 
Solvent followed by a rinse and a 5 minute alkaline cleaning in a solution of 
OPTIMUS Cleaner No. 1A10 followed by hot water rinse and steaming, gives ideal 
results on very dirty work. 


these the kind of results you seek in YOUR metal cleaning operations? If so, check 
the operation (or operations) in which you are interested and write today for full 


details as to how similar results and savings can be made in your piant. 





OPTIMUS DETERGENTS COMPANY 


136 CHURCH STREET, MATAWAN, N. J. 
ENGINEERS AND MANUFACTURERS 














its cooling by thermal conduction from the 
master coil. The inserts may be used ip 
multiples, thus offering the flexibility o 
many different coils of unusual contour, 

It lends itself to the experimental wog 
that is involved in designing a production 
coil for a given application. The ugy! 
method is to simulate the rugged single-turp 
inductor with copper tubing coils for the 
preliminary tests; this method often lead; 
to erroneous results due to the difficulty ip 
forming the tubing to the exact contour of 
the parts, or to control the eccentricity o 
circular inductors. 

By using “Thermonic” master coils, the 
procedure is to simply choose the inserg 
that apparently are best suited for the appli. 
cation, and quickly determine the size anj 
shape which give the desired results, 4 
production coil can then be fabricated fo). 
lowing the dimensions of the master coil 
making it available for further experimenn| 
work. 





Clarifier for Oils and Coolants 


An oil clarifier said to remove 9§ tp 
98% of all chips, abrasives and other solid 
contaminations from oils and coolants used 
in machine tool operations is introduced by 
Honan-Crane Corp., 590 Wabash Ave, 
Lebanon, Ind. Clarification is accomplished 
by multiple tubes covered with closely wov- 
en cotton filter tubing. 

The cycle of operation is automatic, ex 
cept for short periods for removal of a 
cumulated abrasives from the cotton tubing 
or to replace tubing. Makers of these T-type 
clarifiers claim elimination of skin infe- 
tions, better finish on products, longer tool 
life, less time for grinding tools, etc. The 
clarifiers are built in two models. 





Die Casting Machines 


New die casting machines are announce 
by two companies: H. L. “Red” Harvill 
Mfg. Co., P. O. Box 335-P, Vernon, Gi. 
and Hydraulic Press Mfg. Co., Mount Gi- 
lead, Ohio. 

In the case of Harvill, an entirely new 
line has been developed, including four 
basic machines. One of these is the HDA 
series of automatic air operated machines 
for casting zinc, tin and lead alloys, thes 
machines departing from the conventioml 
“gooseneck” injection method. The Har 
vill machine has a metal feeding device that 
feeds a continuous stream of the molten 
alloy into a horizontal injection chamber. 





Injection of the metal into the die caviy 
is accomplished by an air operated ma 
capable of 1410 p.s.i. on the metal in dh 
die cavity during the period of metal soli¢ 
ification. A finer degree of. surface finish a¢ 

(Continued on page 1572) 
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@ This new PAGE book is so informa- 
tive, so complete and so easy to use, 
that we prophesy in many shops it 
will soon become dog-eared from 
constant use. 

Twenty-eight different classes of 
production welding are listed. Op- 
posite each is the recommended 
electrodeorgasrod. Complete speci- 
fications and welding characteris- 
tics cf each electrode and rod are 
tabulated for quick reference and 
easy reading. 

You can get copies of this book 
from your PAGE distributor. Or, if 
you prefer, write to the PAGE factory 
at Monessen, Pa. Ask for DH-821. 





Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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Revealing the crystal structure of aluminum alloys, the 
Metallograph is used as a control on the physical 
properties of the metal. 


Metallographic studies of aluminum alloy structure 
supplement the other tests on physical properties, and 
aid in maintaining the high quality of Red-X and other 
National Brand aluminum alloys. 


May we tell you more about the quality, as well as 
performance and economy advantages of these alloys? 


THE NATIONAL SMELTING COMPANY 


6720 GRANT AVENUE . o * . CLEVELAND 5, OHIO 


NATIONAL || SMELTING 
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TO MULTIPLY 
THE RANGE OF YOUR 


PYROMETER INSTRUMENTS 


ENGELHARD manufactures a complete range of assembled 
thermocouples consisting of thermo-elements with insulators, 
protection tubes, terminal heads, couplings and various 
accessories. Thermo-elements may be platinum vs. 90% 
platinum 10% Rhodium, Reclaiming Platinum vs. Platinum 
Rhodium, Chromel vs. Alumel, Iron vs. Constantan and 


Copper vs. Constantan. 


Selection Is Important 


ENGELHARD assembled Thermocouples insure maximum 
efficiency from their pyrometer instruments because each is 
made up from selected individual parts, chosen because of 


their ability to meet the requirements of a specific application. 


Whether the atmosphere encountered is reducing, oxidizing 
or corrosive—the maximum temperatures likely to be en- 
countered, probable quick changes in temperatures, how 
often the thermocouple will be removed or the lead wires 
disconnected—these are only a few of the main points in 


successful thermocouple selection. 


Take your Thermocouple problems to Engelhard! 


90 CHESTNUT ST.. NEWARK, NEW JERSEY 














a closer maintenance of dimensional tole, 
ances is accomplished due to the intima 
contact of the metal with the die face agj 
the effect of packing the metal into the dip 
while it is in a semi-molten condition, 

The horizontal ram method employed js 
more consistent as to pressure exerted on the 
metal, therefore producing castings of 
greater consistency, and is also mechani 
more dependable and less subject to maip. 
tenance difficulties. 

The sizes available will accommodate , 
die ranging from a horizontal dimension of 
12 in. to 24 in., having a vertical dimensigg 
of 8 in. for the smallest size. Die thickneg 
may vary from 14 in. in the smallest size » 
22 in. in the large machine. HD-2A1 yjjj 
cast 6.1 Ib. of zinc-base alloy, the HD.3Aj 
will handle 12.7 Ib. of zinc alloy, and th 
large HD-4A1 is capable of casting 21.2 Ih 
All three sizes will cast this amount unde 
normal conditions at a rate of 400 shox 
per hr., reauiring from 1.85 cu. ft. of air g 
150 p.s.i. to maintain this production rate 


Controls are so designed as to alloy | 


either semi-automatic operation with the 
operator controlling the injection of the 
metal and the ejection of the casting, and 
the machine automatically performing the 
other functions, or the machine may be 
operated fully automatic, in which case 4 
single operator can service as many as three 
machines simultaneously in operation. 

The new machine, shown in the photo 
graph, made by Hydraulic Press Mfg. Co, 
is called “one of the world’s largest” high 
pressure die casting machines. It is designed 
to cast 14.88 lb. of aluminum alloy per 
“shot” at an injection pressure of 25,000 
p.s.i., the casting volume being 15444 @ 
in. 

The maker claims that it is possible that 
aluminum castings weighing 30 Ib. or more 
can be produced by this machine. Both mold 
clamp and injection plunger are actuated 
by direct hydraulic means. The machine is 
powered by two HPM “Hydropower” radial 
pumps, directly connected through flexible 
couplings to a 100-h.p. double-end-shaft 
motor. 


Universal Industrial Ovens 


New “mass-produced” universal industrial 
ovens for all baking and drying processes 
up to 500 F are announced by the Despatch 
Oven Co., Minneapolis. They speed baking 


by as much as 50%, are self-contained, and | 


require only a lead-in of gas or electricity 
for complete installation. These “RS” ovens 
are made in sizes from 2 by 2 by 3 ft. 
4\4 by 6 by 9 ft. 

A special loading dolly and shelf arrange 
ment permits easy loading and maximum 
use. Upright position also means easief 
loading plus floor space saving. Automatic 
controls and quick starting make the oven 
readily adaptable from one type of oper 
tion to another. 

These ovens are in use on radio and radat, 
coil and armature drying and baking, at 
bon brittlement and aluminum aging, bak- 
ing a variety of synthetic finishes, japaas, 
varnishes, lacquers, enamels, and all kinds 
of dehydrating and drying. 


(More News on page 1576) 
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THIS NEW PROCESS, developed and 
patented by Du Pont and available 
without license or royalty to manufac- 
turers in the United States, assures 
quick, positive removal of oxide scale 
from metals such as: 


Alloy Steels — Bimetallic sheet and 
strip—Brazed and Welded articles— 
Cast Iron and Steel—Chrome-Nickel 
Steels—Chrome Steel—Cobalt-Nickel 
Steel—Composite Sheet—High-Speed 
Tool Steels—Copper—Inconel— 
Nickel—N ichrome—Monel. 
The process uses a simple arrangement 
of equipment and chemicals to produce 
clean, bright metal surfaces free of 
scale and smut. Treatment can be car- 
ried out on finished articles or during 
processing into stocks. Different grades 
may be treated simultaneously. 
Complete information can be obtained from 
Electrochemicals Department, 


E. I. du Pont de Nemours & Co. (Inc.), 
Wilmington 98, Delaware 


DU PONT 


CHEMICALS and PROCESSES ¢- 


for METAL TREATING 


NOVEMBER, 1945 





Check these many special features: 
, DESCALES UNIFORMLY—on all surfaces. 


, NO ATTACK OF BASE METAL—eliminates pickling 
losses. 


, NO PITTING—reaction stops when scale is com- 
pletely reduced. 


, NO HYDROGEN EMBRITTLEMENT 


, OPERATES AT SAFE TEMPERATURE — well below 
transition point of steels. 


\ USES LOW-COST EQUIPMENT—ordinary low-car- 
bon steel tanks can be used. 


\ DESCALES AT HIGH SPEED—in substantially less 
time than most other commercial methods. 


\ ECONOMICAL—handles large volume of work in 
small space. No electricity required. 


sopiuM HYDRIDES 
egcaLinG PROCESS 
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Civilian 
Use... 


* NITRALLOY — HARDEST STEEL SURFACE KNOWN 


NITRALLOY 
CORPORATION 


230 PARK AVENUE 
NEW YORK 17, N. Y. 


Priorities are off. Nitralloy is available again 
—in any quantities—to fight wear and fatigue 
in civilian metal products. 

The endurance, the selling features, that 
Nitralloy can impart to peacetime machines 
is indicated in the performance of Nitralloy 
in war. In army tanks, Nitrided Nitralloy 
parts operated against each other in sand, 
moist atmosphere and heat—without lubrica- 
tion—and stood up. Engines with cylinder 
barrels, reduction gears and other vital parts 
of Nitralloy carried bombers the equivalent 
of eight and ten times around the earth, 
without overhaul. . 


Companies Licensed by The Nitralloy Corporation Met-Lab, Inc 
Watervliet, N.Y 
Beaver Falls, Pa 


Allegheny Ludlum Steel Corp 
The Babcock & Wilcox Tube Co 
Bethlehem Stee! Co 
Carnegie-illinois Steel Corp 
Copperweld Steel Co 
Crucible Steel Co. of America 
Firth-Sterling Steel Co 
Republic Steel Corporation 
The Timken Roller Bearing Co 
Rotary Electric Steel Co 
Vanadium-Alloys Stee! Co 
Atlas Steel Limited 


THE 


Commercial Steel Treating Corp 
Englehard & Kenny 


The Lakeside Steel Improvement Co 


Lindberg Steel Treating Co 
Link-Belt Co 


New York, N.Y 
McKeesport, Pa 


Welland, Ontario 


Operating & Accredited Nitriding Agents 


North Arlington, N. J 


Philadelphia, Pa 


With an approximate Vickers-Brinell 
value of 900 to 1100—with its ability to retain 
hardness at temperatures up to 750° F.— 
Nitralloy merits the investigation of design 
engineers for extra life and reliability in 
bearings, cams, pump parts, shafts, gears . . . 
any application where wear is a factor. 

Nitralloy licensees and warehouses can 
supply your needs today. For details on how 
you may apply Nitrided Nitralloy to best 
advantage, write on your business letterhead 
for booklets “Nitralloy,” “Hardness,” 
“Fatigue of Metals” or “Wear.” 


New England Metallurgical Corp 

Pittsburgh Commercial Heat Treating Co 

Bethlehem, Pa 
Chicago, Ill 
Warren, O 


Queen City Steel Treating Co 
Rex & Erb 
The Salkover Metal Processing Co., Inc 


Wesley Steel Treating Co 
N. A. Woodworth Co 


Cleveland, O 

Canton, O 
Detroit, Mich 
Pittsburgh, Pa 


Milwaukee Steel Foundry Div 
Grede Foundries, Inc 


Detroit, Mich 
Warehouse & Stock 


Cleveland, O 
Chicago, Ill 


A. Milne & Co 
Joseph T. Ryerson & Son, Inc 
Edgcomb Steel Company 
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Philadelphia 
Boston, Mos 


at 
Cincinnati 
Lansdale, Po 


0 


Long Island City, N.’ 
Milwaukee, Wis 
Ferndale, Mich 
Ontario Research Foundation Toronto, Ontario, Co 


Manufacturers of Nitralloy Steel Castings 


Milwaukee, Wis 


New York, N.’ 


Philadelphio, Pe 
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Glass Cloth and glass mat with melamine resin have stepped 

up “insulating efficiency, increased mechanical strength, pro- 
duced a laminated material on an entirely new level of quality 
for many purposes: 


These new materials retain the machinability and workability 
that always adapted laminated material to mass production: 
They mean better insulated electrical devices at low produc- 
tion costs. 


The Formica Insulation Company * 4669 Spring Grove Avenue * Cincinnati 32, Ohio 
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HIGH VA 


Write — Vacuum Equipment Division 






With the 
D. P. |. Reference Manual... 


“HIGH-VACUUM EQUIPMENT” 


... you can have, at your finger tips, 
the latest equipment information in 
the field of vacuum technology. 


N™ equipment progresses 
through the laboratory 


stages and into production... 
Major improvements are con- 
stantly being made in present 
equipment. The D.P.I. loose- 
leaf manual — “High -Vacuum 
Equipment’ — gives you a com- 
prehensive picture of the field 
today and offers a plan to keep 
you abreast of the most recent 
developments. Whenever new or 
improved equipment is available, 
catalog pages, such as you see il- 
lustrated here, are printed, cover- 
ing the subject in all its technical 
details. Punched, ready for in- 
sertion, they are then forwarded 
to all those who have previously 
received manuals. The D.P.I. 
Reference Manual — “High -Vac- 
uum Equipment”—is furnished 
free upon request. 


DISTILLATION PRODUCTS, INC. 


ROCHESTER 13, N. Y. 


PUP, TOR ms. 255 


> nom Gauet, TIPE VGA 


ay 
FRAC A re 


iM EQUIPMENT 

































Platinum Thermocouple 


All patent rights to a new ples 
thermocouple, providing practical ap 
curate results in measuring molteg 
temperatures, have been acquired 
Brown Instrument Co., Wayne & By 
Aves., Philadelphia, division of 
apolis-Honeywell Regulator Co. The; 
covering manufacture and sale, weg 
quired from the Rustless Iron & 

The’ thermocouple, referred to 
metalfurgical field as a revolutiong 
vance in steel processing, is a device! 
when used in conjunction with q@ 
Electronik Recorder, measures — wil 
sec. the*temperature of molten g 
when the steel is covered with 
device makes it possible to im 
quality and uniformity of stainless § 

The thermocouple has two basi 
an immersion head, comprising a p 
and platinum-rhodium thermocouple® 
cased in a fused silica tube mounted] 
block of graphite, and a handle whid 
12-ft. insulated pipe containing wire 
ing to the Brown Electronik Recorder, 

In operation the immersion head ig 
ipulated through the furnace door, whe 
is dipped into the steel bath. The ¢ 
tip of the silica tube, containing p 
thermocouple wires, is immersed in ¢ 
itself. A rugged graphite block proteag 
sensitive silica tube against deterion 
slag, mechanical shock, etc. S 

The entire operation takes only 4 
Temperature is recorded *automati 
a recorder, designed expressly for this) 
plication. The recorder, tomar 
mounted near the furnace, within’ es 
visibility, is one of the new Eleq 
series. It employs a large scale for dis 
reading. The chart rotates at the rate of a 
revolution in 4 min., and only daz 
reading. 





Plants and Slants ‘ 


The new research laboratory of H 
stall Co., Pittsburgh will be window 
Workers will have brilliant illuminaio® 
on their tables and tools from poweti 
fluorescent fixtures recessed into the acu? 
tic ceiling. Beneath the asphalk tile floors 
wrought iron piping forms a radiant heatiay 
system. All interior walls will be of s4 
glaze ceramic buff tile. There will be a 
conditioning and air cleansing. There wi 
be electric induction and salt bath furnace 
sub-zero testing apparatus, supersonic testy 
devices, dilatometers for equilibrium 
gram studies, and various standard testitl 
equipment. 







yrw> 





The Dow Chemical Co. plans a $15,000 
000 expansion program at Freeport, Tes 
to help take up the slack in production ® ; 
employment caused by the cancellation ¢ : 
war orders for magnesium. Plastics will kf = 
manufactured in the Freeport district. | 



















A $5,000,000 postwar research and 
¢ 
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ELI-COIL Screw Thread Inserts are precision-shaped 

helical coils of stainless steel or phosphor bronze wire. 
sy are inserted in standard ‘NC and ‘NF’ threads. They have 
© principal functions: 1. To protect tapped threads against 
eor and abrasion; 2. To restore worn or stripped tapped 
reads in any material. 


During the war, almost the entire output of Heli-Coil Inserts was 

‘allocated to aircraft engine production and maintenance. Now, 

they are available for your peacetime products! We have no 
re econversion problem, can therefore promise prompt delivery 
minatiatto help your reconversion. 


Ne AaCOUr” 











Mrs ink of all the places where YOU can use stronger, more dur- 
heatiny Oble tapped threads. Then write today for detailed information. 


ENGINEERING REPRESENTATIVES: 


NEW ENGLAND KANSAS CITY LOS ANGELES 

Donald McClain Pacific Airmotive J. S. Wise 

6 Pioneer Circle 1628 McGee St. Room 925 

Manchester, Conn. Kansas City 8, Mo. Pacific Mutual Bidg. 
523 West 6th St. 
Los Angeles, Collif. 


mm THE ANTi.¢ 
ri) Ry, 
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U. S. and Foreign Patents Issued and Pending 
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NEW CATALOG 
OFFERS AIDS TO 
LOWER COSTS 





Use It To Select Power Equipment 
For Your Plating Or Anodizing Shop 





Here is a catalog written by engi- 
neers—for engineers—yet it has data, 
tables and illustrations so complete 
that all engaged in the electroplating 
or anodizing industries will find it 
useful. 

It tells a comprehensive story about 
G-E Copper-oxide rectifiers and con- 
trols—their characteristics, construc- 
tion, applications. 

A feature of the catalog is a sec- 
tion which explains how G-E auto- 
matic power equipment will accurately 
maintain constant tank voltage from 
no load to full load and provide smooth 
on load steady adjustment of d-c 
power over the equipment’s entire 
output voltage range. 

If you’re interested in taking ad- 
vantage of the efficiency, flexibility 
and low operating costs which modern 
G-E plating and anodizing equipment 
offer, send for a copy of this new 
catalog today! 


JUST CLIP AND MAIL THIS COUPON 


General Electric Company 
Section,A1 151-112, Appliance and Merchandise ve 
Bridgeport, Conn. 


Gentlemen: 
Please send me a free copy of your new catalog, | 
publication number 52-52. a 
Name..... 
. Address ....... = 
ac 
— ~ | SS Sa RRR Or StalOc.scmcat | 


—— 
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Because a spark would make things go 








——< -.. FUEL HOSES PS 4 
Mea Neminuimn Sfienweat 





Non-sparking Alcoa Aluminum armored 
hose can be safely dropped or dragged on 
steel boat decks or docks. No sparks, no 
“booms” where highly volatile gasolines 
and naphthas are being pumped. 

Light weight, flexibility, durability, re- 
sistance to corrosion, and ability to with- 
stand hydrostatic pressures ... these 
are the other requirements of fueling 


hoses readily met by Alcoa Aluminum 


oy: ' ALUMINU 


armoring. 

Do all these properties of Aleoa Alumi- 
num wire and rod, plus being non-mag- 
netic and having high electrical conduc- 
tivity, suggest an application in your 
products? Alcoa engineers will gladly give 
you the benefit of their experience in deter- 
mining the facts. Write ALUMINUM COMPANY 
or America, 2162 Gulf Building, Pitts- 
burgh 19, Pennsylvania. 
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SOME “FALLS BRAND” COPPER ALLOYS | =," a= 


and pilot plant equipment will be buil » 
Brackenridge, Pa., to intensify studies gf 
Copper Alumin um 20/80 the structure, melting, processing and furthe 

development of high alloy steels. Ar 


s Leechburg, Pa., will be built a cold 
Copper Aluminum 40/60 Ts for thei und dlieee- al 


° The laboratory building will cost $ 
Copper Aluminum 50/50 000, and will have complete air-conditi 
and machines for the electrostatic 





Copper Calcium 90/10 et olf duet 
Copper Chromium 95/5 Construction is well begun on a $ 
é 000 program at the Electro-Alloys F 

Copper Iron 70/30 Elyria, Ohio, comprising an alloy f 
office building and employees’ building. 

Copper lron 90/10 new foundry will be four times the size, 
the present one. Equipment will i 

Copper Iron 95/5 three induction and three electric arc 


ing furnaces, sand conditioning and 


° dling machines, 15 molding machines, mold 
Copper Magnesium 90/ 10 and core ovens, sandslinger, heat i 


furnaces, centrifugal casting machines and 


Copper Nickel Aluminum 25/25/50 ce neuen vad ome 
h nd corrosion resistant all i 
Copper Nickel Shot 50/50 eat and corrosion resistant alloy casting, 





R. H. Khuen, formerly sales 


Copper Nickel Shot 70/30 of Chrysler Corp.’s powdered metal division, 
has formed his own company of engineering 
Copper Nickel 85/15 consultants to assist manufacturers apply 
powder metallurgy to the design of postwar 


products, chiefly concerning self-lubricating 
Copper Phosphor 85/15 . bearings, machine parts and filter phases 


Offices will be in the Grosse Pointe Bank 
Copper Phosphor 90/10 Bidg., 279 Rivard Blvd., Grosse Pointe 30, 
Mich. 








Copper Shot 
The Norton Co., Worcester, Mass., ha 
Copper Silicon Aluminum 25/25/50 established a separate plant for the produe 
tion of Norbide products. Molding and 
one finishing are now centralized in buildings 
Copper Silicon 70/30 formerly occupied by the Whitney Envelope 
oye Co. Making of boron carbide itself con 
Copper Silicon 80/20 tinues at the N. Chippawa plant. 
Copper Silicon 85/15 A two-year reconversion and expansion 
— program, costing $16,000,000, is underway | 
Copper Silicon 90/10 at the Edward G. Budd Mfg. Co. plants ia | 


Philadelphia and Detroit. Stainless steel 


o9 teen 8 railroad car production has started without | 
This partial list is but a few of the many alloys we make. Each is for the waiting for completion of the expansia | 


specific purpose of adding quantities of high melting point metals to | program. 


standard alloys. : 
a The Reynolds Metals Co. will build an | 
aluminum plant on the outskirts of Mexico 


































City in behalf of the company’s new sub | 
J sidiary, Reynolds Internacional de Mexia, 
There's a o S.A. It will be in operation by mid-1946, 
Tel rd and will produce aluminum sheet and 
Falls Brand Alloy >, ar aluminum, tin and lead foil for the Mexican 
P naene and Latin American market. Later the com- 

t's Bujfjato : : 
, | pany will produce more aluminum products. 

For Every Foundry Use. Riverside 

7812-3-4 Olin Industries, Inc., has consolidated 





all of its brass mill business into an int 
grated division designated as Western Bras 
Mills. Included are mills at East Alona 
and New Haven, Conn. 

The Phelps Dodge Copper Products Ce 
is erecting a $4,500,000 rod, wire and @ 
plant at Fort Wayne, Ind., occupying 
acres, atid: will employ several 
persons. 





“NIAGARA FALLS $ 
REFINING CORPORATION 


America’s Largest Producers’ of Allo ys 
BUFFALO 17, NEW YORK 
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theiMETALLURGISTS 


You have done an especially fine job in war. Much of our success in 
victory is the result of your untiring efforts in metal technology. 
Civilization in general and our country in particular owe you a vote of 
thanks and appreciation for your outstanding accomplishments. 








. 





The future peace and success of this country will present many new 
metallurgical problems, most of which you will have to solve. This will 
not only require the same skill and determination put forth in the war 
effort, but also more efficient, more modern, more dependable equip- 
ment than ever before. ’ 


The “Precision” line of apparatus for the Metallurgical Laboratory is 


6 hel aoe modern and up-to-date, involving many features never before available to 
=~ a the laboratory technicians, features that make the job of testing metal | 
£ com more simplified and efficient. | 
ac | “Precision” experienced engineering and research departments are con- 
mae | stantly working with men in the metallurgical field to develop new meth- 
— ods and greater efficiency, and we can assure you any new features or 


equipment of any value are added immediately to ‘‘Precision’s” line. 


| DEPEND UPON” PRECISION" FOR THE LATEST AND MOST 
EFFICIENT EQUIPMENT 





PRECISION SCIENTIFIC CO. 
1750 No. SPRINGFIELD AVENUE 
CHICAGO 47 LLINOIS 
















Please send me catalog 850 which describes your 
complete line of metallurgical equipment. 





L] Please send me complete information on your new economy press. 





+ contains COMPS” CB. 0.snessenssenvnssisstscuss beuedansarnne demnedesentibaiibnstin +++ +0004 
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AVE WEIGHT 
” 10s STRENGTH 


THINK OF STAMPINGS FIRST! 


x 


GREATER VALUES at lower cost! Mass production is the answer — stampings and stamped 


assemblies are essential in mass production. 


UNDER POSTWAR CONDITIONS, every industry must face the fact that every 
economy in manufacture is imperative. When you plan a new product or an improved version 
of your present product consult with pressed metal experts in your vicinity before you begin 


designing. 


FOR LOW COST per piece, for interchangeability; for minimum weight with maximum 
strength, for impact resistance, density, uniform appearance of high quality, whatever the 


metal — “Think of Stampings First!’ 


PRESSED METAL INSTITUTE 


829 UNION COMMERCE BUILDING, CLEVELAND 14, OHIO 


The Pressed Metal Institute is a nationwide association of leading pressed metal manufacturers, organized 
to advance the art and to assist other industries to take full advantage of latest stamping methods and 
techniques. If you are not affiliated and make stampings, write for particulars of membership today! 


i 
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PLAN FOR RE-CONVERSION WITH... 


“ENGINEERED SERVICE” 


Many manufacturers have gained valu- Many die cast parts formerly purchased 


able experience in the production of war-time can now be made better and cheaper under 


materials, far removed from their regular peace- your personal supervision in your own plant 


time line of merchandise retecanen will change ee ee 
their plans for future production. 


Include i - i lans, of 
The Reed-Prentice Die Casting machine ee ee 


has played its part in these changes by .offer- 
ing new possibilities for precision casting of casting information on die design and con- 


aluminum, magnesium, brass, zinc, tin and lead. struction; die casting machine selection, etc. 


Reed-Prentice “Engineered Service” for die 


CONSULT REED-PRENTICE "ENGINEERED SERVICE’ TODAY.. ABOUT TOMORROW’S PROBLEMS 


Die Casting Machines for aluminum, 
magnesium or brass alloys 
Model 1%2G Model 3G 

Size of die plate 28 x 29” 30 x 30° 
Maximum die 

thickness 18” 
Die opens 10” 16” 
Die locking pressure 130 tons 400 tons 
Weight 12,500 Ibs. 24,200 Ibs. 





e..2% x kek ke + *x * * x * x x iigale PRENTICE CORP 
WORCESTER MASS. U.S.A. 
NEW YORK OFFICE: 75 West St., NewYork 6, N. Y. ae) fe) 2 
CLEVELAND OFFICE: 1213 W. 3rd. St., Cleveland 13, Ohio 
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Weld It Automatically 
on Ransome Positioners 
or Turning Rolls 


Whatever the weight or diameter of 
your circular or cylindrical work up to 
75 tons and 14 ft., there’s a Ransome 
Positioner or Turning Roll Unit for 
rotating it at the right speed that will 
give you all the time-material-labor- 
saving benefits of automatic welding. 
Stronger, smoother welds...as much 
as 50% faster production. Investigate 
Ransome Positioners and Turning 
Rolls—today. Bulletin 210 gives all 
the facts. 





Subsidiary of 
WORTHINGTON 


Pump and Machinery Corporation 





Power Plant Equipment Turbines & Turbo-Gen- 

erator Sets * Diesel & Gos Engines * Pumps & 

Compressors ® Air Conditioning & Refrigerating 

Equipment, Construction & Mining Machinery 

© Power Transmission Equipment * Locomotive 

Feedwater Heoters * Welding Positioning Equip- 
ment® Liquid Meters 


24R5-18 
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MACHINERY COMPANY 


Dunelien, New Jersey 































Gunnison Homes, Inc., U. S. Steel 
sidiary, will construct a million dollar pli 
at New Albany, Ind., for production 
prefabricated homes on a production jj 
basis. It cam produce 1,650 houses per 
operating on an 8-hr. day. 





The Cooper Alloy Foundry Co., N 
N. J., has established a sub-division d 
exclusively to precision casting of g 
intricate parts. 





A new company has been formed to m 
precision gages, including tungsten carbj 
plugs, rings and built-up gages. It is cal 
Sturdy Tool & Gage Co., 14520 Shaeh 
Rd., Detroit 27. It is headed by Al Robj 
son, founder of the Lincoln Park Tool & 
Gage Co., a Michigan concern. 





The Firth-Sterling Steel Co. will add mop 
melting and rolling units to its mill faci. 
ties and expand its research and metallurg. 
cal departments. 





The Pittsburgh Steel Foundry Corp, 
Glassport, Pa., has bought the Fort Pig 
Steel Casting Co., McKeesport, Pa., hence. 
forth being able to make steel castings from 
1 to 100,000 Ib. weight. 





The United Tube Corp. of Ohio 
opened a new plant at 2134 W. 53rd §& 
Cleveland. Production of mechanical sted 
and alloy irrigation tubing is already unde 


way. + 


rr 


News of Engineers 


John Howe Hall resigned as assistant 
metallurgist at General Steel Castings Co. 
on Oct. 1 to resume consulting practice, in 
which capacity he will still be retained by 7 
General. : 





Edward Edmunds was recently appointed § 
chief metallurgist, Ajax Electric Co., Phila 
delphia. 


Ps | 





William L. Rudin, formerly with Univer- 
sal Castings Corp., is now research metal 
lurgical engineer for G & W _ Electric 
Specialty Co., Chicago 19. Mr. Rudin is 
member of A.S.M., A.F.A. and A.1.M.ME, 
and received his B.S. in metallurgical 
engineering from the University of Illinois 








Cyril Stanley Smith has resigned as tt 
search metallurgist for the American Brass 
Co., Waterbury, Conn., to accept appoint 
ment as professor of metallurgy and head 
of the newly formed Institute for the Study 
of Metals at the University of Chicago. Mt. 
Smith has been on leave of absence from 
the brass company for war work since eatly 
1942, at first as research supervisor for the 
War Metallurgy Committee of the National 
Research Council, and since April, 19%, 
with the Los Alamos atomic bomb projet 
near Santa Fe, N. M. He will not take 
residence in Chicago for a few monthi 


(Continued on page 1590) 
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Niagara Falls couldn't 
fill this can in 2 years 





Imagine a can towering 7 miles into the 
stratosphere, with a base broad enough 
to cover downtown Pittsburgh—a con- 
tainer of such gigantic capacity that all 
the water roaring over Niagara Falls in 
2 years couldn’t fill it. 

The billions of square feet of material 
required to build such a can represent 
the annual tin plate capacity of Weirton 
Steel Company, the largest independent 
producer of tin plate in the world. 

This large demand for Weirton tin 
plate, like the extensive market for 


WEIRTO 


Weirton, West Virginia 


Weirton’s many other products, is the 
natural result of Weirton Steel Com- 
pany’s rigid control of quality in all 
manufacturing operations. 

Weirton has the facilities for quality. 
Its management, with constant empha- 
sis on advanced steel making practice, 
has been an international factor in pro- 
gressive industrial thinking. And, its 
completely integrated steel mill is an 
outstanding example of what modern 
equipment can mean in maintaining 
strict product standards. 


STEEL CO. 


Sales Offices in Principal Cities 


DIVISION OF MATIONAL STEEL CORPORATION 
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POROSITY FREE WELDS 


WITH 
TOT eis 


ELECTRODES | 













ALL POSITION WELDING 








EASY SLAG REMOVAL 


SOFT HOMOGENEOUS DEPOSIT 


LOW SPATTER LOSS 





WITHSTANDS HYDROSTATIC PRESSURE ) NO POROSITY 





CUPRO-ARE “C’ — A NEW PHOSPHOR BRONZE 
ELECTRODE FOR ALL POSITION WELDING OF BRASS, OY 
BRONZE, COPPER, CAST IRON AND STEEL. 


The manufacturers of the famous line of Arcaloy Stainless 
Steel, Tool-Arc Tool Steel and Nickel-Arc electrodes have 
introduced to the Bronze welding field an entirely new O ( 
heavily coated extruded electrode—Cupro-Arc “C”, U 


In addition to the superior characteristics listed above, 
Cupro-Arc produces a smooth flowing arc which eliminates 
the erratic arc action previously characterized by Bronze 
electrodes, Cupro-Arc is designed especially for use in the O. 
downhand, vertical or overhead positions with reverse 
polarity D.C. current, Prove it by trial with Cupro-Arc. 





Obtain full information from your local Alloy Rods Co. 
distributor, or write York, Penna. for bulletin CAC-1145. 


YORK, | 
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ACCOLOY 


Heat and Corrosion Resistant | 
.j and Stainless Steel Castings 
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CUP-SAUCER-SPOON cast in 
ONE PIECE by an 
ACCOLOY APPRENTICE 


We are proud of our ‘men who have taken the special 
ACCOLOY APPRENTICESHIP course conducted by Alloy 
Casting Company and the University of Illinois. 


The CUP-SAUCER and SPOON, cast in one piece from 
three patterns is an exhibit from one of our apprentices who 
has successfully passed his elementary test. (Ask the average 
foundryman how it is molded. A good one can tell you.) 


ACCOLOY APPRENTICES do not stop with molding. 
They are given a broad fundamental education in the arts 
and sciences relating to the manufacture of HEAT RE- 
SISTING and STAINLESS STEEL castings and the many 
industries in which these castings are used. 


Our ENGINEERING-METALLURGICAL and 
RESEARCH departments are available to you at 
all times in the solution of your ALLOY prob- 
lems. We welcome difficult and unusual problems. 
Call your nearest ACCOLOY engineer. 


ALLOY CASTING COMPANY 


CHAMPAIGN, ILL. 
Tel. 6-2568 Arthur L. LoMasters, Vice-Pres. 





HICAGO PITTSBURGH MILWAUKEE MINNEAPOLIS 
F J. Statal A. 0. Sutherland JE. Silbermann J. HW. Mase 
2N. Michigan " 515 Oliver Bldg. 68 N Broadway 517 N. Third St. 
Deleware 4430 : - Tel: Atlantic 9364 T sdway 7868 Tel: Atlantic 2644 


EVELAND BIRMINGHAM ST, LOU HOUSTON 

: WER. . Riddell Enginering Co. Robert R. Stephens M Co Standard Brass & Mia. Co. 
veland Railway Bldg. 241 Marti Bidg. 3615 Oby¢ Street 2018 Franklin St. 
cl: Prospect 1940 : F Tel: 4-0551 , Tel: Newstead 5952 Tel: Preston 1123 
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Be 
FROM LIFE SAVERS TO POROUS BEARINGS 





Stokes serves Industry in a variety of ways. 

It is our good fortune to have grown up with the machine age, 
assisting in some measure in the industrial development of America 
during the past half century. 

Over the years we have had the privilege of working with some of 
the country’s foremost scientists, engineers and manufacturers in 
developing new and better products and production methods. We 
have contributed our own skills in engineering original equipment. 
Stokes engineers pioneered equipment for making the popular 
“candy mint with a hole in it” —a development which demon- 
strated it was practical to make cored pieces on a Tablet Machine, 
and led to production by modern powder metallurgy of porous 
bearings, iron gears, cams, piston rings, and countless other vital 


























needs of industry. 

We, likewise, pioneered new high vacuum processing methods and 
equipment to make available absolute pressures within the micron 
and submicron range. Evaporation of metals and metallic salts, and 
impregnation of light metals are important recent applications of 
this process. In other fields, too, Stokes equipment is well known 
and widely used . . . for molding thermo-setting plastics, for. 
manufacturing pharmaceuticals, in the field of electronics, nuclear 
physics and other industries. 

It shall be our continuing endeavor to serve Industry well. We 
look toward the future with hope of rendering even greater serviee 
in the years to come. F. J. STOKES MACHINE CO., 5972 Tabor 
Road, Phila. 20, Pa. 








Pioneering in Automatic Compression Molding 
of Plastics, Powder Metals Compacting, Dry-Pressed Cera- 
mics, High Vacuum Processing, Desiccation from the Frozen State, 
Water Distillation, Pharmaceutical Technique and Equipment. 
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PLAN WITH 


MAKES BETTER PRODUCTS POSSIBLE 


Plymetl combines the light weight and rigidity of plywood with the strength 
of metal. Through 25 years of performance, Plymetl! has proved its versatility, 
durability and dependability. When the War created shortages in supplies of 
critical metals Plymet! received still greater attention and wider use. Here 
Plymetl’s performance in military equipment proved its worth as a basic struc- 
tural material. For many applications Plymetl is unsurpassed. Where your 
product design requires a flat smooth surfaced material of unusual strength 
and light weight, a material unaffected by moisture and mold and fungi — 
and rust resistant--SPECIFY PLYMETL. A few of the more widely used 
types of Plymetl are described and diagramed below. 


's 
He PLYMETL VE and EVE—A ply- 
wood plaque with zinc-coated steel 
sheet permanently bonded by an exclusive 
Haskelite method to one (VE) or both 
faces (EVE). Plymetl panels may be ob- 
tained in a range of thicknesses and sizes 
to suit specific applications. Simple wood- 
or-metal working tools will fabricate Ply- 
metl. 
als 
7s PLYMETL VU and UVU —A ply- 
wood plaque with aluminum sheet 
permanently bonded to one (VU) or both 
faces (UVU). The great strength and 
light weight factors of plywood are com- 
bined with the light weight of aluminum. 
Plymetl may be formed to certain curva- 
tures. 


als 
~*<> PLYMETL ESE—A panel of in- 
sulating material with metal sheet 
permanently bonded to both faces (ESE). 
Other types of core materials may be 
used to make varied kinds of Plymetl. 
To these cores, metal faces of monel 
metai, porcelain enamel steel, and stain- 
less steel can be bonded. A core material 
may be faced with one type of metal on 
one side and another type on the other 
side. On all Plymetl panels, the metal 
faces provide an ideal surface for finish- 

ing. 





Write for complete data on Plymeti, and 
bulletin SC45 which gives details on 
other types of Haskelite materials. Let 
Plymet! and Haskelite engineers help you 
design and build products that look bet- 
ter . . . sell better . . . and perform 
better. 


HASKELITE 


DEPT. MA-3, GRAND RAPIDS 2, MICH. 


New York Chicago Detroit St. Louis Cleveland 
Canada: Railway & Power Engineering Corporation, Ltd. 











/ SOLVE YOUR PIPING 


PROBLEMS with HAVEG 
PLASTIC CHEMICAL PIPING 


MADE IN LONG LENGTHS 


HAVEG Chemical Pipe lines are quickly in- 
stalled with a minimum number of joints. 
In standard sizes 1” to and including 12” 
HAVEG piping is furnished in ten foot 
lengths. Joints are easily handled since con- 
nections are of a simple split flange design 
which is quickly assembled and assures a posi- 
tive leak proof. joint. 








45 LATERAL 


A TOUGH non-brittle PLASTIC 


HAVEG chemical piping is made of asbestos fibres 
bonded together with a synthetic resin under heat 
and pressure. HAVEG piping is strong, tough and 
resilient. It requires no special handling as it is C 
not brittle. It is chemical resistant THROUGH- . 
OUT ITS ENTIRE MASS, therefore surface 45 a22terr 
scratches or even deep gouges do not impair its 

chemical resistance. Should cracks or breaks occur, they are readily 
mended, on the job, with HAVEG repairing cement. HAVEG piping 
is unaffected by rapid temperature changes and can be used continu- 
ously at temperatures as high as 265° F (130° C). 


An READILY CUT AND FITTED ‘‘on the job” 


HAVEG piping is supplied in standard 10 foot 

lengths complete with connections, expansion 

joints, fittings and valves where chemical pipe lines 

A can be blueprinted before installation. Where lines 

{= cannot be planned in advance, or for some other 

SCELL reason it is desirable to erect lines as installation 

of tanks, towers and other equipment proceeds, 

HAVEG is readily cut and fitted “on the job.” HAVEG is readily 

cut by using a band, circular or hack saw. It is conveniently ma- 

chined about the same as brass, using high speed and slow feed. It 
may be machined dry, not requiring lubricants or water. 


HAVEG bulletin F-25 gives complete data on how to specify, erect 
and service HAVEG piping. 


Send FOR TECHNICAL BULLETIN 


HAVEG chemical piping is made in standard sizes 2” to and includ- 
ing 12”. The illustrations shown here are from the piping section of 
bulletin F-25, which gives complete engineering data on HAVEG pipe, 
valves, fittings, pumps and other accessories. You can design com- 
plete installations from this data. Send today for Bulletin F-25. 


Cc 


HN-1-45 


"ox 
HAVEG CORPORATION 
SE N 


NEWARK 25, DELAWARE 


FACTORY — MARSHALLTON, DELAWARE 





DETROIT 11 
2832 E. Grand Bivd 


CHICAGO 11 
1201 Palmolive Building 


CLEVELAND 14 
550 Leader Building 


601 W. Fifth St 








LOS ANGELES 13 
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pending reorganization of the work at § 
Fe. 





Three men have joined the engines.) 
staff of Progressive Welder Co., Detroit )) 
P. D. De Leo has become developmen » 
gineer, 1. A. Crawford research engine 
and E. Y. Bunting machine design engine 
Mr. De Leo has been with Carnegie-Ilin. 
Steel Co. and Federal Machine & Wej, 
Co. Mr. Crawford was with Westingho, 
Electric Corp., and has written several te 
nical articles on resistance welding, y 
Bunting has been with Federal Machine, 
Welder Co. for over nine years. 








Walter R. Breeler has succeeded Cha, 
Spittall, retired, as general manager of 4, 
Allegheny Ludlum Steel Corp.’s plan , 
Dunkirk, N. Y., having been assiu, 
general manager. He is a holder of my 
patents on steels and their processes, i) 
served on war technical committees of % 
American Iron & Steel Institute for ty’ 
steel, shells, machine gun and bullet am) 
steel. 





H. J.. French has resigned as assim) 
director for Raw Materials and Facilitis 
Steel Div., WPB, and has resumed his dutix 
as assistant manager, Development & 
search Div., International Nickel Co,, In 
at New York. He joined WPB in Februn 
1942, when he became chief of the men! 
lurgical section. 





Harry G. Howell, one of the anatiog 
foremost forging specialists, is the oa 
vice president of Tube Turns, Inc., Loui 
ville, Ky., in charge-of production. He hs 
been with General Motors for 22 years. 








A. S. Henderson has been appoint! 
professor of metallurgy of the New Mezic 
School of Mines, Socorro, N. M. He isz 
authority on high purity metal powdes 
He has been with General Motors and wit 
Battelle Memorial Institute. 





W. R. Shimer, metallurgical engineer sf 
charge of sheet, strip and tin mill produm 
Bethlehem Steel Co., has retired after 3 
years with the company. He is succeed! 
by Felix F. Aloi, assistant metallurgical e- 
gineer. Mr. Shimer originated and dev: 
oped many metallurgical advances. In 1911) 
he helped institute the metallographic & 
partment, nucleus of the present metallu: | 
gical department. He has been active in: 
half dozen technical societies. Mr. Alo 
joined Bethlehem in 1932 as a chemist. 





Paul R. Cutter has joined Hansoo-Vu 
Winkle-Munning Co., Matawan, N. J,# 
an electrochemist. He was previously asst 
tant chief chemist of Consolidated-Vult 


Aircraft Corp. 





Frank E. Walling, acting manager, Lews 
Foundry & Machine Div., Blaw-Knox @ 
has been promoted to president and genet! 
manager of the division. Previous to joinidt 
Lewis in 1941 he was with the Lukens a 
Carnegie-Illinois steel companies. 





Peer Nielsen has been made vice-preside! 
and general superintendent in charge °F 
(Continued on page 1594) 
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ENGINEERING = agi | Aon rele) 1ele], aes 
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BELLEVUE | FOUNDRY 
INDUSTRIAL % a ; EQUIPMENT 
FURNACE i if COMPANY 
pi pa Dies - lee , Since 1922 

Since “te = 











nation 
the nes 


“|g MORE THAN THIRTY Ne ee rue 
wae! “S FURNACE MANUFACTURERS” (i oneeenmma giao 


He is uf ' 
pow of oil and gas-fired furnaces and ovens a 


and wi] use Spencer Turbos for air power on their 
equipment. 

ole The beginning dates of Spencer Turbo 

after 3 use by a few manufacturers are indicated 

succeede: ‘ A 

rgical e on the illustration. Some users have used 


d di exact volume and pressure you need. You 
“ oL Spencers for a quarter of a century or more. 
. in . 


wl can mount it anywhere without special 
“ There are good reasons: foundations. The discharge can be ar- 


ctive in The Spencer Turbo is a simple two ranged for any one of four positions. It will 
Mr. bearing direct-connected unit with wide serve you well for a lifetime. 


mist. 
clearances. Peripheral speeds are low, effi- 
” Vit . . . 
N 1s ciencies high at all loads and pressures are 


usly * automatically maintained without surges. 
ted-Vulte 


There's a QUIET Spencer Turbo of the 


Spencer Turbos are described in the fol- 
lowing bulletins. Why not bring your files 
up-to-date — now? 

Quiet operation, low maintenance and 
ae , . Technical Bulletin . No. 126 Four Bearing . . . No. 110 
- reliability in continuous service are the re- les Och 2s a TOPE, Wea'Oalps . . . So. 132 


Knox (0 sulting characteristics. Gas Boosters . . . No. 109 Foundries 
nd genet 


oii THE SPENCER TURBINE COMPANY * HARTFORD 6, CONN. 
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Looming on the horizon—the largest die forging 
press in the world, now in process of installation at 
Wyman-Gordon. When this press is completed at 
the end of this year, magnesium and high strength 
aluminum alloy forgings larger than any yet made 
will be available. This press will be operated by 
Wyman-Gordon Products Corporation, a wholly 
owned subsidiary of Wyman-Gordon Company for 
the account of Reconstruction Finance Corporation 


WYMAN 





ii Me FISTA om, 


I 


i. 


- GORDON 


PRODUCTS CORPORATION 


WORCESTER, MASSACHUSETTS, U.S. A. 


ete NUNC ha] TWA <a 
rane. 
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which owns the press, and will be available » 
aircraft manufacturers in particular and to industry 
generally for experimentation in and for the d/ 
velopment and production of light metal forging 
This means to our aircraft industry reduced weigh 
which, in turn, means increased payload mi 
greater performance for American planes ... Aus 
for industry in general—complete range of mo 
nesium and aluminum forgings. 
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Here’s Strength and 
Toughness to Take the Place of MASS 


N-A-X HIGH-TENSILE steel ties in with the 
modern trend in the nation’s automotiv, 
industry away from mass toward lighgér, 


more efficient designs. 


Its great inherent strength and ee ae 
made practical by the exceptionél forma- 
bility of this fine-grained stgel—can be 
applied to cut down deadweight or increase 
strength in a score of augomotive parts. 
Frames, wheels, spring sygpensions, torque 
arms, engine supportg’ body parts and 


bumpers are exampleg of automotive parts 


GREAT 


GREAT STEEL 


GREAT LAKES 


NOVEMBER. 
be 5. 


FROM" 


*Formability, too 


that can benefit by the outstanding prop- 
erties of N-A-X HIGH-TENSILE steel. 


Let’s boil it down to this: Where reduced 
mass and weight are desirable, N-A-X HIGH- 
TENSILE can cut them down without sacri- 
fice of strength. Where increased strength 
and durability are demanded, N-A-X HIGH- 
TENSILE can do the job using the same 
sections. And where strength combined 
with exceptional cold-formability is the 
primary goal, as in the case of bumpers, 
N-A-X HIGH-TENSILE is Outstanding. 


LAKES STEEL 


Corporation 


N-A-X ALLOY DIVISION - 


DETROIT 18, MICHIGAN 
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UNIT OF NATIONAL STEEL CORPORATION @ 
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asuiry Soe WITHSTAND SUDDEN STRAINS 


Investigation of Aluminum Bronze Alloys is warranted by foundrymen and designers where 
metal parts are subjected to either recurrent stresses or compressive forces and resistance to 
fatigue is sought; where the ability to withstand high temperatures or, where a high degree 
of corrosion resistance to many chemicals may be a significant factor in materia! selection. 
Supplied by Ajax in alloyed compositions of copper, aluminum and iron, as well as special 
alloys containing nickel and mang , @ complete selection of Aluminum Bronzes is 
available to meet all existing specifications as listed by Non-Ferrous Ingot Metals Institute, 
ASTM and the Federal Government. Ajax, in adhering to its policy pioneered in the very 
infancy of the non-ferrous metal industry, exercises the closest scientific control over the 
production of these alloys. Metal men may look to Ajax with tinued confidence not only 
for supply of highest quality Aluminum Alloy ingots, but also for practical technical know-how 
on correct foundry practice for producing better castings with fewer rejects. 
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PHILADELPHIA 23, PA. 


ASSOCIATE COMPANIES 





AJAX ELECTRIC CO. @ AJAX ELECTROTHERMIC CORP, @ AJAX ELECTRIC FURNACE CO. @ AJAX ENGINEERING CO. 

















BOSSERT for Stampings! 


LARGE AND Bossert maintains a staff of skilled engineers 

SMALL and designers and has solved many problems 

for its customers over the past thirty years. 

. It has served the leading concerns in such 

HEAVY AND industries as the automotive, refrigerator, elec- 

LIGHT METAL tric washing and drying machines, electric 

STAMPINGS power equipment, oil burning furnaces, water 

© heater, tractor, concrete mixer, garment press- 

ing machine, radio, rayon yarn, business 

DEEP machine, industrial filters, domestic sinks, 

DRAWING railway supplies, gasoline curb pumps, air- 

° planes, fire extinguisher, dairy, automotive 
WELDING accessories, and many others. 


Our capacity for deep drawing is 54” diame- 
ter x 18” deep, or 39” x 72” x 12”, in all 
metals, and up to 7/16” gauge. OVER 200,000 
SQUARE FEET OF FLOOR SPACE! 


THE BOSSERT COMPANY, INC. 
UTICA, NEW YORK 


Established 1896 
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operations of the Kaiser Steel Plant » 
Fontana, Cal. Until recently he was ' 
superintendent of the government 
steel plant at Geneva, Utah. Frank Bac 
general superintendent during the 
construction of the Kaiser Steel Plant, 
mains as such in charge of new const 





C. S. Hegel has been made ma 
the special steels dept., Chicago plant, J 
T. Ryerson & Son, Inc. He majored 
metallurgy at Purdue University. 3 


e 








Dr. Eugene Lieber has joined the 
Rust Chemical Corp. as technical di 
of manufacturing activities, having 
with Standard Oil Co. of New Jersey, 
will deal with rust preventatives, etc. 





Edward Van der Pyl has been ap 
superintendent of the Norbide plant 
Norton Co., Worcester, Mass. He has 
with Norton Co. for 30 years, and for 
last few has been specializing in d 
ment work on Norbide and diamond 
ucts. 





Stanley P. Watkins has been made map 
ager of the market development division, 
Rustless Iron & Steel Corp. He studigl 
metallurgy at Carnegie “Tech”, and joing 
Rustless in 1931 as a metallographist, 
1939 he received an award from the Wir 
Assn. “for meritorius contributions to th 
advancement of the industry.” 





Harley C. Lee has rejoined Basic Refrac. 
tories, Inc. as vice president and technial 
director, having been in charge of th 
technical department of the company’ 
former subsidiary, Basic Magnesium, Inc. 





Briefs on Associations, 


Promotions and Education | 


The 27th National Metal Exposition wil 
be held in Cleveland’s Public Auditorium 
Feb. 4 to Feb. 8, 1946. Originally scheduled 
for October, 1945, the event was moved 
back to February to avoid heavy post-wat 
transportation. The exposition will be held 
in conjunction with the National Meu 
Congress. Cooperating with the Americ 
Society for Metals will be the American 
Welding Society, the metals divisions 0 | 
the American Institute of Mining & Met: 
lurgical Engineers and the American Indus 
trial Radium & X-Ray Society. 


A new organization has been formed to 
sponsor research and development of te 
pearlitic malleable iron known as Z-med 
It is called the Z-Metals Research Institue 
1060 Broad St., Newark 2, N. J. Member 
of the Institute comprise Z-Metals, lw. 
who own the patents on the metals, a 
several of its licensees. Battelle Memoria 
Institute will continue research work @ 
these metals. The president is Duncaa® 
Forbes. 


A magnesium baseball bat was pr at 
by the Magnesium Assn. to “Dixie” W: 
star hitter of the Dodgers, at Ebbets 


(Continued on page 1598) 
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Refrac- 
hoial Airplane propeller § 
of the hub in forged and 
mpanys ) machined condition. 
Inc | Photos courtesy 

; ' Canton Drop Forge 

Company. 
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A request written on your 
firm's letterhead will bring 
a 72 page booklet entitled, 
"Evaluating The Forgeabil- 
ity of Steels". It lists the 
recommended forging tem- 
perature for 68 steels. 
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TIMKEN ALLOY STEEL 


| that provide dependable service must be made 
from steel that is free from internal defects and be possessed of the 


proper physical and mechanical properties. 


Timken Alloy Steels meet those demands. One out of five employees 
spends his full time using the most modern laboratory and inspection facili- 
ties to check and recheck every step of each heat of Timken Alloy Steel 
to be sure it is free of harmful defects and that it will meet your specifica- 


tions for chemical analysis, grain size and hardenability. 


Timken Alloy Steels are made in open hearth and electric furnace grades in 
a wide range of chemical analyses to meet all kinds of service conditions. 
Use "forging quality" Timken Alloy Steels to give your products the 
extra sales advantages of long life and dependable service. Steel and 
Tube Division, The Timken Roller Bearing Company, Canton 6, Ohio. 
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quench-cracked by conventional 


heat treatment ? 


The “interrupted” salt quench which solved it 


can well be used for today’s jobs, too ! 


Call it martempering, austempering, or 
modifications of either — Houghton’s 
Mar-Temp Salt provides the answer to 
distortion and residual strains set up by 


too severe a quench. 


The “interrupted” quench has its definite 
place in processing of metals for con- 
sumer goods. It can be mechanized in 
modern salt bath furnaces. The Houghton 


salt developed for it is pure, stable, fluid, 


HOUGHTON 


easily removed from the work, and pos- 
sesses a rapid quenching speed through 


the critical zone. 


For heating to austenitizing temperature 
and for quenching the safe, modern way, 
use Houghton’s Liquid Salt Baths. Ask 
the Houghton Man, or write E. F, 
HOUGHTON & CO., 303 W. Lehigh 
Ave., Philadelphia 33, Pa. and all prin- 


cipal cities in the U. S. and Canada. 


PRODUCTS 


for metal working 


MATERIALS 


/... when fuzes, A.P. sho 


and rocket tubes were distorted and 


LO PP AN AIOE COT ATT, RR ee I ne tl a 





M BTAO \ 


Formerly METALS AND Aus 














Wma: ew hh 


| 


“id 


; Me 











; at Production of high-quality Apex Alloys demand 
‘>’ ‘@xacting control of chemical composition. Through 
the means of a complete and modern spectro- 
graphic laboratory with its variety of equipment; 
spectrographs, densitometers, and accessories, 
Apex knows the exact analysis of alloys at 
a time when corrections can still be made. This 
is a further assurance of quality in the 
Ingot . . . another example of Apex Research 
‘Leadership Back of Every Ingot. 


ELTING 


Company * Chicago 12, Illinois 
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If you make or require small 
intricate machine parts in ferrous or 
non-ferrous metal . . not over !/5 lb. 
in weight . . not over 6 in. in any | 
dimension . . not over 25¢ in cost.. 














Perhaps the lost wax method 
of precision casting would 
| be advantageous ... . 








Consult 


BAKER CASTING 


126 West 46th Street, New York 19, N. Y. 


———E——— 





























-High Temperature Electric 
Heat Treating Furnaces 
1500° to 2650° F. 


Are you getting 
proper temperature 


UNIFORMITY? 


Harper Custom-Built Furnaces are | 
proving satisfactory under modern | 
exacting heat treating require- | 
ments. They provide extreme tem- | 
perature uniformity throughout the 
heating chamber plus precision 
control essential for today’s high- | 
grade alloys. 





Harper Engineering will solve your 
heat treating problems with a fur- | 
nace built to meet your specific | 
needs. 


HARPER 


ELECTRIC FURNACE CORP. 
1461 BUFFALO AVENUE 
NIAGARA FALLS, N. Y. 

Incorporated 1924 
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Brooklyn, on Sept. 23. With it against the 
“Phillies” he almost knocked one ball ove 
the left field fence. Previously this seasog 
he had broken 36 bats. He said of the 
magnesium bat, made by the White Mey] 
Rolling & Smelting Corp., Brooklyn: “This 
bat has everything. It does not sting, and 
hits a true ball.” 


The Pressed Metal Institute bas adopted 
an emblem for use in advertising and direg 
mail. It incorporates the slogan, “Advang 
with Stampings.” The emblem, itself ¢ 
stamping, will serve to coordinate individual 
company advertising in the interests of 
pressed metal industry—and the Institue, 
The Institute has completed the organization: 
of ten national working committees and ten 
parallel committees in each district. 


The Metal Powder Assn., 420 Lexington 
Ave., New York 17, has just opened mem. 
bership to fabricators, suppliers and others, 
Present membership consists of 22 producers ° 
of metal powders. The association has 
adopted five new tentative standards cover. 
ing tests for metal powders. They are avail. 
able in printed form. 


Immediate selling is necessary to break 
down the public’s attitude of “don't by 
now but wait until the new things bave been 
thoroughly tried.” That was the gist of « 
talk by H. B. Brown, merchandise manager, 
Philco, before the Eastern Enameler’s Club 
at Philadelphia in late September. 


A new organization, National Patent 
Council, Inc., 578 Broadway, Gary, Ind, 
has been formed by a nationwide group of 
smaller manufacturers, representing 28 
classes of industries, to launch a counter- 
offensive against widely publicized attacks 
on the U. S. patent system. 


Gifts totaling $500,000 have been ten- 
dered the Massachusetts Institute of Tecb- 
nology for establishing a gas turbine labora. 
tory. 


The Society of the Plastics Industry, Inc. 
has just issued a classification of plastics 
molding materials characterized as one of 
the foremost steps yet taken in the field. 
Charts show mechanical, electrical, optical, 
thermal, chemical and aging properties of 
both thermosetting and thermoplastic ma- 
terials. 








— 


Possibilities of magnesium will be se 
forth in a series of 14 educational programs 
conducted by Hills-McCanna Co., Chicago, 
the Chicago division, Dow Chemical Co. and 
Revere Copper & Brass, Inc. The programs 
will be presented before societies and indus- 
trial plants. 


The American Standards Assn., 70 E 
Forty-fifth St., New York 17, has issued a 
20-page pamphlet on “American Standard 
Graphical Symbols for Use on Drawings in 
Mechanical Engineering.” 


A complete 16-mm. film on “Swaging” 
is available under auspices of the Standard 
Machinery Co., Providence 7, R. I. 


An industrial motion picture, “Goldes 
Horizons,” has just been produced by Amp 
co Metal, Inc., Milwaukee. It is a 16-mm. 
film in color, with narration and sound, 
and shows the development of copper-bas 
alloys from the first discovery of coppet. 


(Continued on page 1602) 
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By conventional methods, how many operations do you think would be 











up £ required in producing this cam? eee 
unter | In our plant it is shaped, complete to final dimensions, in one operation! 
‘ 
am So you can readily see the advantage of powder metallurgy, from 
n ten- the production standpoint alone. Other advantages not so obvious from 
Nye | the illustration, but just as real, are: 
a e 

Be | Controlled precision to extremely close tolerances, 
lastics | even on long runs. 
ne of 
- field. Controlled ductility, hardness, porosity, to meet highly 
_— specialized requirements. 
r Special alloys and mixtures of metals or metallic and 
bo ie non-metallic substances, not obtainable otherwise. 
grams 
19 Many post-war products now on drawing boards tain similar results in your product? Give us an idea 
one will be more efficient in performance, more econom- of the shape, size and function of the part; we'll soon 
indus- r 

ical in production, because of the cooperation of our tell you whether it can—or should be made in pow- 
70 E engineers and production technicians. Why not let dered metal, and work out a schedule of deliveries 
— these specialists in powder metallurgy help you ob- to fit in with your requirements. Write us today! 
ngs in 
aging” 
indard 
solden 
Amp- 
6-mm. 
sound, 
or-bast 
er. 
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For Treating metals at high lemperatu kes 








NORTON 
TUBES,CORES ond MUFFLES 





Norton ALUNDUM Tubes have been successfully used in electric 
furnaces of the metal resistor type at temperatures up to 1600°C. These 
are made of fused alumina ceramically bonded and are porous. 


Norton ALUNDUM Cores efficiently meet all requirements for 
wire-resistance electric furnaces. ALUNDUM cores have high heat con- 
ductivity but do not become electrical conductors even at the highest 
temperatures. 


Norton CRYSTOLON Muffles give excellent service in furnaces 
heated by oil, coal or gas and in electric heat-treating and laboratory 
furnaces. These silicon carbide muffles are very durable and bring 
furnace and work up to temperature quickly. 


Norton ALUNDUM Cement is recommended for embedding the 
resistance wire used with refractory tubes, cores or muffles. 


NORTON COMPANY e Worcester 6, Mass. 





Norton i+ Refractories 
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tridited parts are easily dried in a few seconds, 
may be handled, assembled, packed or shipped 


Automatic or manual immersion . .. in 
racks or in bulk . . . for 15 to 69 seconds... 


gives lasting Iridite protection. 
é 


Sales 
Profits 


Builds 


by Whipping Corrosion on 


Zinc, Cadmium, Galvanized 


Send for FREE Test Panel 


ERE is a fast, sure way to head 

off corrosion on zinc die cast, 
zinc or cadmium plated, or galvan- 
ized surfaces. Use Iridite—as a 
paint base or final finish—to make 
your product better looking, longer 
lasting and much more salable. 

You Be the Judge 
Send for free test panel, half of it . 
protected by Iridite and test both 
halves in your laboratory. See for 
yourself how Iridite whips corro- 
sion . . . how the Iridite treatment 
does not alter dimensions of deli-. 
cately articulated parts . . . how 
Iridited parts may be cold-worked 
without chipping, flaking or peeling. 
New Uses 

Vast new fields are constantly being 
opened for Iridite. Many large paint 
manufacturers have approved it as 
a highly efficient paint base. As a 


final finish, Iridite is available in a 
wide choice of attractive colors. Be- 
cause of Iridite’s excellent qualities 
as a paint base, all colors can be 
clear-lacquered for even greater 
durability, greater sales appeal. 


Production Speeded 


Iridite goes on with a quick dip of 
15 to 60 seconds, is easily dried, per- 
mits immediate handling, assem- 
bling, packing or shipping. What’s 
more,Iridite keeps production mov- 
ing, maintains automatic machine 
cycles, needs no special personnel 
or equipment. Find out whether or 
not Iridite is the ideal finishing 
touch for your product. Write to- 
day for your test panel. Address 
Rheem Research Products, Inc., 
14911 Standard Oil Bldg., St. Paul 
and Franklin Streets, Baltimore 2, 
Maryland. 





RHEEM RESEARCH 


PRODUCTS, INC. 


ITE 


_Standard Oil Bidg., Baltimore 2, Md. 








Brancher—570 Lexington Ave., New York 22; 20 E. Jackson Bivd., Chieago 4; 2411 Sichel St., Los Angeles 
31. Distributors in: Waterbury; Grand Rapids; Detroit; Cleveland; Los Angeles; Long Island City; St. Louis. 


NOVEMBER, 1945 


* Reg. U.S. Par. Off. 


Gentlemen: 
treated zinc plate for laboratory testing and full 
information and operating details. 





“MAIL COUPON TODAY-——== 


Rueem Researcu Propucts, Inc. 
14911 Standard Oil Building 
Baltimore 2, Maryland 





3 WAYS TO 
BUILD PROFITS 
WITH IRIDITE 


1 As a final finish, Iridite is 
available in a variety of 
attractive colors. 


2 Asa paint base, Iridite holds 
paint or clear lacquer 
firmly, even on newly gal- 
vanized surfaces. 


To reduce costs, consider us- 

ing galvanized, plus Iri- 
dite, in place of more ex- 
pensive metals. 


SS > 


SEND FOR TEST PANEL 


Please send me a free panel of Iridite- 
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Entirely new development in 
wire coating that gives better 
than two to three times the 
rust resistance of tin. Smooth, 
satin finish that acts as a 
lubricant, reducing tool wear. 
Will not flake or peel. Used 
successfully where extreme acid 
or gasoline fume conditions ex- 
ist. Coating does not affect 
physical properties. Solders 
better than tin. 


A major wire development ... 
a better coating than tin ... can 
be substituted for tin. No gov- 
ernment restrictions. Sizes 


.003” to .08”. 


JOHNSON STEEL & WIRE Co.1Nnc 


WORCESTER I, MASSACHUSETTS 


NEW YORK AKRON CHICAGO LOS ANGELES 





Our Sewwéices: Flame Hardening, Aerocasing, 


Heat Treating, Bar Stock Treating and Straightening, 
Normalizing, Nitriding, Chapmanizing, Pack or Gas 
Carburizing, Sand Blasting, Tensile and Bend Tests. 


* Competent metallurgists at your service. 
* Our loading and unloading facilities are exceptionol. 


THE LAKE 


Av 


SIDE STEEL | 


MPROVEMENT CO 


8 Laxesic r 














Dr. Zay Jeffries, vice-president in charge 
of General Electric Co.’s chemical 
ment, has received the 1946 award of the 
John Fritz medal for “leadership in th 
solution of problems affecting the prody:. 
tion, conservation, substitution and scientif, 
appraisal of metals and alloys.” The medq 
was established in 1902, and is oftem 
ferred to as “the highest award in engine. 
ing.” It is awarded by the American Ing}. 
tute of Mining and Metallurgical Engineer, 


Sidney D. Kirkpatrick, editor of Chemica 
& Metallurgical Engineering, will recein 
in November the Chemical Industry Med 
for 1945, awarded by the American section 
Society of Chemical Industry. He wy 
chosen because of “leadership, executive 
competence, and contributions to the ad. 
vancement of chemical engineering and 
research.” 





House Organ Notes 


Presteel Press, Worcester Pressed Steel Co, 
September, 1945. 


Eli Whitney was a Worcester, Mass. 
inventor—born in Spencer. He invented 
the cotton gin and developed the modetn 
method of mass production. He was award- 
ed a U. S. contract for producing 10,000 
muskets for the Civil War. He undertook 
an entirely new manufacturing principle— 
to produce 10,000 duplicates of 20 differen 
parts—all so alike that any one would fr 
and assemble with any other. He had firs 
to design and build every one of his new 
types of jigs, fixtures, tools, gages and 
machines. Competitors ridiculed his ide 
and predicted his failure—but they had w 
change their tune. He eventually was given 
more and bigger contracts. 


La Plant-Choate Topics, La Plant-Choate 
Mfg. Co., Inc., September, 1945. 





A new use for bulldozers is working 
sawdust piles. Often as much as 20,000 tons 
of sawdust gathers in a mountain at a lum- 
ber mill. The dozer is used to level it off 
There is enough sawdusf in such a pile to 
make a million gallons of alcohol. We also 
make wood sugar, phenols, plastics, proteins 
and yeast. We have Hitler to thank for 
these new chemical miracles. He banished 
one of the leading chemists of Germany 
in 1939, Erwin Schaefer, who brought to 
the U. S. A. his formulae for converting 
wood into sugar. 


Aluminum Bulletin, Aluminum Assn., Vol 
1, No. 1. 


States this new 8-page publication: 
“Herewith is the inaugural issue of The 
Aluminum Bulletin, established to promote 
the general welfare of the aluminum indus 
try, of the members of it, and all others 
affected by it, and to increase the usefulnes 
of the industry to the general public.” kt 
says: “Only two years before, the toul 
production of primary ingot aluminum ia 
the U. S. was 74,176,000 Ib.; in 1939 # 
was 327,090,000 Ib., and by 1943 output 
had zoomed to a rate of over 2,100,000,000 


(Continued on page 1606) 
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KIRK & BLUM Dez Control 








SPEEDS PRODUCTION... CUTS COSTS 


cf LIMA LOCOMOTIVE WORKS 


The primary objective of this installation 
was control of dust from a large elevated 
shakeout. After thoroughly analyzing the 
problem, Kirk & Blum Engineers designed 
asystern embodying the following features: 
The hood was special, in that a total room 
enclosure was provided for the inside of the 
shakeout and the top of the shakeout was 
served by the‘ ‘cross draft”’ 
method of exhaust, damp- 
er controlled so that the 
volume of air handled can 
be adjusted to suit re- 
quirements. 

Two large Roto - Clones 
were installed to serve the 
shakeout and sand han- 
dling systems. A special 
installation, using a small 


“W"’ Roto - Clone, 


was 








made for the Muller. Dust from several 
other sand handling and transfer points is 
also controlled in the complete system. 
The entire end of the foundry is benefited 
by improved ventilation. 

Minimum interference with foundry pro- 
duction was achieved by strategic location 
of equipment, following close analysis of 
crane clearances and 
working areas. This instal- 
lation is just one more ex- 
ample of how Kirk & Blum 
Engineers plan efficient, 
economical dust and fume 
control systems to meet 
particular plant needs. 
For details, write: The 
Kirk & Blum Mfg. Co., 
2852 Spring Grove Avenue, 
Cincinnati 25, Ohio. 


TAK“ fLUMmM — 


AN ORGANIZATION OF 


ENGINEERS AND MECHANICS 
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[irHaLoys 


for copper, for tin bronzes and silicon bronzes 


Better Castings... 





Increased Output 


with Same Equipment... Same Crew 


...are being obtained by foundrymen who 
are using Lithium for ladle treatment... be- 
cause Lithium degasifies and deoxidizes thor- 
oughly, eliminates porosity and gas cavities, 
scavenges slag and oxides, improves fluidity 


and thus often permits lowering pouring- 


temperatures. 


And the use of Lithium does not upset your 
normal foundry procedure. A small amount 
of Lithium, compounded with the same metal 
as your casting, is added to the melt a few 
minutes before pouring — that is all. 


Lithium does its job by combining with 
hydrogen, nitrogen, oxides, sulphides and 
other non-metallic impurities. The com- 
pounds so formed are of non-metallic nature 
and have low specific gravity. They are in- 
soluble in the metal and flux out quickly. 
Thus your castings are improved by Lithium 
but do not retain any appreciable quantity 
of it. 


* * 


Write LITHALOYS CORPORATION, recog- 
nized authority on Lithium, for information. 


LITHALOYS CORPORATION 


444 MADISON AVENUE, NEW YORK 22, N. Y. 


1945 
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the answer: 


A combination of tubular beams per- 
\.forated to effect maximum uniformi- 
ty of cooling strong to carry 
sustained loading and with suspen- 
sion link engagement holes above the 
. neutral axis to reduce stress on 
lower half of beams. 


the result: 









Highly satisfied user-service life 
when recently inspected — four 
times the original equipment 
and in customer’s words, “Still 
--in perfect condition”. 





District Engineering Offices 


St. Louis, Mo. Detroit 
ouisville Philadelphia Houston 
-ortland, Ore. Buffalo Chicago 
New York City Cleveland Pittsburgh 
_ Milwaukee Springfield, Mass, 
‘ Indianapolis 


- Jayton 


STERLINGS ALLOYS, Jac. 
 /wosuen, / MASS. 
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Ib., or 1% times the total world production 
before the war.” 


Bendix Radio Engineer, Bendix Radio Div., 
Bendix Aviation Corp., October, 1945. 


“Flight testing of aircraft radios during 
World War I was fraught with surprising 
silences and sounds. At one time, Frank 
King, who was in charge of the Naval Radio 
Laboratory, tried earnestly to get clear 
speech from a plane flown by a British 
officer over Hampton Roads, Va. The re- 
sults were baffling until the Britisher finally 
said, ‘Y’know, old chap, I cawn’t quite get 
your accent’—the first words that King had 
understood during the tests.” 


G. M. Folks, General Motors Corp., Sep- 
tember, 1945. 


The automobile makers, with cooperation 
of various automotive societies, have devised 
cars that can be driven easily by returned 
veterans who have lost arms and legs. For 
those with both legs gone, the car has a 
hand starter, an automatic clutch which 
operates when the motor is speeded up by 
use of the hand throttle lever; also power 
brakes operated with finger tip ease; also 
a hand switch for dimming lights on the 
highway. Men with arms off below the 
elbow can steer with a swivel knob on the 
steering wheel especially designed for arti- 
ficial hands, such men operating accelerator, 
brake and clutch with their feet in the usual 
way. 

The Flori-Piper, Flori Pipe Co., September, 
1945. 


Lloyd George was addressing a meeting 
in South Wales when the chairman, think- 
ing to be witty at the chancellor's expense, 
remarked to the audience that he was a 
little disappointed in Lloyd George’s ap- 
pearance. “I had heard so much about 
Mr. Lloyd George,” he said, “that I naturally 
expected to meet a big man in every sense; 
but, as you can see for yourselves, he is very 
small in stature.” Many an orator would 
have been grievously upset by such an 
unfortunate beginning to the proceedings, 
but not so Lloyd George. “I am grieved 
to find,” he said, with mock seriousness, 
“that your chairman is disappointed in my 
size, but this is owing to the way you 
have here of measuring a man. In North 
Wales we measure a man from his chin up, 
but you evidently measure him from his 
chin down!” 


Wheels, American Car & Foundry Co., 
September, 1945. 


This is a new publication, and in Vol 1, 
No. 3 there is an interesting piece about 
the Illinois Central, for whom Abraham 
Lincoln was attorney and the scene of the 
hero of the long-lived railroad ballad, 
“Casey Jones.”” In 1850, when the I. C. 
was under construction, Illinois was being 
opened up as a boom state because of 
luxurious crops of grain, shocks of wheat, 
baskets brimming with corn, vegetables 
piled high—a land of peace and plenty. 
The first locomotive burned wood; its head- 
light whale or coal oil. Ite had two drive 
wheels and two small pilot wheels on each 
side, its most conspicuous feature being a 
balloon-shaped smokestack 5 or 6 ft. high. 


(Continued on page 1610) 

















It goes without saying that tena- | 
cious paint adhesion ... volume | 
output...low unit cost... smooth 
flowing production ...many other 
desirable factors, depend in an 
important degree on proper sur- 
face preparation before apply- 
ing paint, lacquer, enamel or other 
organic finish to die cast parts. 


Comprehensively covering this im- 
portant pre-finishing surface con- 
ditioning procedure is a specially 
prepared Oakite digest, “Pro- 
duction Cleaning of Die Castings.” 
It should prove extremely valu- 
able to all metal finishers, users 
and producers of die castings. 


Case-History Data FREE! 


Discussed in the Digest are tai- 
lored-to-fit, tested Oakite tech- 
niques and materials for cleaning 
such surfaces as zinc, magnesium, 
alumimum and copper. alloys. 
Page after page gives you prac- 
tical case-history data that can 
help you put your finishing work 
on a fast, low-cost basis. Your re- 
quest for the digest involves no 
obligation, Ask us to send you a 
postpaid copy TODAY! 


OAKITE PRODUCTS, INC. | 
28A Thames St., New York 6, N.Y. \ 
Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE & 
Dpectalized cleaning 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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385 TON HYDRAULIC STRETCHING | 
AND DETWISTING MACHINE 




















HYDROPRESS . inc. 


ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
STRETCHERS - PUMPS - ACCUMULATORS |? 


570 TERM AVENUE 9+ NEW YORK «+ N.YII 
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7-5 mn @royalige)i(-vo Clue li aa 
Solution Pots in 


@ Standard Round Containers 


“ Con TROLLED QUALITY?” That means thorough laboratory 
analysis and inspection throughout every step of produc- 
tion. And that’s why FanriTe Heat Treating Solution 
Pots—and all FAHRITE castings—stand up longer under 
sustained elevated temperatures. 

Standard patterns are also available for making many 
other FAHRITE Heat Treating Solution Pots in the grade 
exactly suited to your particular operating conditions. 

Why not investigate FAHRITE’s advantages for this and 
other applications in your plant? Complete information 
sent upon request. 


Ohio Steel Foundry Co. 


SPRINGFIELD, OHIO 
Plants: Lima and Springfield, Ohio 





STRENES, 


THE ONE DIE 
METAL THAT 
NEVER VARIES 





Why . . . because there is only one 
source .. . The Advance Foundry Co., 
Dayton, Ohio, where Strenes metal is 
poured by the very experts who orig- 
inally devetoped it. Hence it has a uni- 
form metallurgical structure after each 
and every melt. There are no licensee 
foundries. 

Drawing and forming dies made 
from ''Strenes"’ cuts machining time 35 
to 50% because they are cast to 
shape, usually to 1/16”. They deliver 
several times the usual number of 
stampings between redressings. 

Used by practically all builders of 
cars, trucks, tractors, farm implements, 
refrigerators, stoves, grave vaults, etc. 
because of these distinct advantages. 
Names on request. No charge for first 
(get acquainted) casting if not satis- 
factory. 

The 


ADVANCE FOUNDRY COMPANY 


100 PARNELL ST. DAYTON 3, OHIO 


FOR DRAWING AND FORMING DIES 





1610 





It was sometimes stalled for hours in snow- 
drifts. On-time arrivals were few; derail- 
ments were many. Cars were entirely of 
wood, smaller than today’s average street 
car. Each had four sets of wheels, two at 
each end. Few cars had springs, and every 
bump of the rough, unballasted track was 
immediately transmitted to passengers. Seats 
were hard, low-backed and uncomfortable. 
There were no vestibules and passengers 
stayed put. The old link-and-pin coupling 
caused much slack between cars, jarring 
backbones of riders. Sometimes couplings 
broke, with disastrous consequences. 


Obmite News, Ohmite Mfg. Co., August, 
1945. 


With a new 204-passenger airplane now 
under construction, helium will be used in 
the huge tires instead of air, thereby saving 
154 Ib., thus increasing payload and revenue. 











Meetings and Expositions 


SOCIETY FOR EXPERIMENTAL STRESS 
ANALYSIS, annual meeting. New 
York, N. Y. November 26-28, 
1945. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, annual meeting. 
New York, N. Y¥. November 
26-30, 1945. 

ELECTRON MICROSCOPE SOCIETY, 
annual meeting. Princeton, N. J. 
November 30-December 1, 1945. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
Electric Furnace Steel Committee, 
annual meeting. Cleveland, Ohio. 
December 2-5, 1945. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, national air cargo meet- 
ing. Chicago, Ill. December 3-5, 
1945, 

INSTITUTE OF THE AERONAUTICAL 
SCIENCES, Wright Brothers Lec- 
ture. Washington, D. C. Decem- 
ber 17, 1945. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, annual meeting. Detroit, 
Mich. January 7-11, 1946. 

INSTITUTE OF THE AERONAUTICAL 
SCIENCES, annual meeting. New 
York, N. Y. January 29-31, 1946. 

AMERICAN WELDING SOCIETY, na- 
tional meeting. Cleveland, Ohio. 
February 4-7, 1946. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
Institute of Metals and Iron & 
Steel Divisions, national meeting. 
Cleveland, Ohio. February 4-8, 
1946. 

AMERICAN SOCIETY FOR METALS, 
annual convention. Cleveland, 
Ohio. February 4-8, 1946. 

NATIONAL METAL CONGRESS AND 
EXPOSITION. Cleveland, Ohio. 
February 4-8, 1946. 

AMERICAN INDUSTRIAL RADIUM & 
X-RAY SOCIETY, annual conven- 
tion. Cleveland, Ohio. February 
6-8, 1946. 

















A decade ago this organiza- 
tion of industrial engineers 
and chemists began a collab- 
oration that constantly is 
increasing its momentum 
and usefulness to American 
industry. 







Aftera strenuous war service, 
NOX-RUST now is bend- 
ing its efforts to encompass 
the widely-varied rust- 
proofing needs of post-war 
industry. 







Tell us what you want to 
rust-proof — in processing — 
in storage — in transit — and 
we'll submit a 


NOH-RUST Si 


2455 S. HALSTED ST. 
CHICAGO 8 
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Nitrogen: Steel Alloying Element 
More attention is being paid to nitrogen 
as an alloying element in steel. Thus, it is 
found that in the martensitic (or harden 
able) type of stainless steels, the eftect of 
nitrogen is like that of carbon in that it 
increases the hardness and tensile strength; 
bur, unlike carbon, it has little or no eftect 
upon toughness or resistance to corrosion 
Nitrogen has been found to have a most 
important effect on practically all chromium 
steels, especially where the chromium con- 
tent is over 119%. Metallurgists believe that 
the nitrogen combines to form either chro- 
mium nitrides or iron chromium nitrides 
In the case of the 20 to 30%, high 
chromium steels effects of nitrogen are ex- 
tremely marked, increasing both ductility 
and strength. With 18-8 austenitic steels, 
nitrogen improves the tensile strength mate- 
rially without impairing ductility or cor- 
rosion resistance. For years steel makers 
have considered nitrogen as highly unde- 


sirable. Thus, a new era dawns 


Better Techniques with Molybdenum 
And speaking of new metallurgical 
wrinkles, there is no reason for continued 
prejudice against molybdenum steels on 
the ground that they are difficult to heat 
treat and grind, with tendency to spall at 
the edge when becoming dull. The newer 
molybdenum-tungsten high-speed steels, 6- 
6-2, are easily handled as to heat treatment 
and grinding. The same controlled- atmos- 
phere furnaces, used for regular tungsten 
steels, handle “moly” steels very nicely 
Besides, the ““moly’’ steels are cheaper 


High Temperature Alloys 

Perhaps some little known facts about 
well-known developments involve high tem- 
perature, no-creep, no corrosion alloys. The 
modern alloys endure 1500 F at pressure 
of 15,000 p.si. The best pre-war material 
had a life of only 100 hr.; the first improve- 
ment resulted in 1000 hr., the next 1500 hr., 
and now 9000 hr. A prominent applica- 
tion is in gas turbines, which are now used 
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in electric power plants in the West where 
water shortage makes steam impractical. 
Gas turbines hold prospects for locomotives 
and ships. Major auto companies are ex- 
perimenting with the g.t. Turbo super- 
charger buckets for Diesel engines are a 
logical outlet. The alloys may be used in 
steam turbines, since higher temperatures 
and greater pressures increase efficiency. 


Civilian ““Walkie-Talkies” 

The Federal Communications Commission 
has made new allocations on broadcasting 
‘channels” providing for radiocasting of 
various types, including a low-power, short- 
range service in the 460 to 470 mc. band. 
In short, “walkie-talkies” will go civilian, 
having everyday and emergency uses such 
as in rural areas that do not have convenient 
communication facilities. Merchants oper- 
ating delivery trucks can keep in touch with 
drivers while out on the road. Farmers, 
lumber cutters, telephone maintenance men, 
mining prospector parties, cattle ranchers 
and hosts of others could well use them. The 
Yellow Cab Co. is already using the idea 
in several cities 


Featherweight Automobiles 

Right now in the haste of reconversion 
auto makers are turning out 1942 models. 
But some day soon an enterprising builder 
will be constructing them 1000 Ib. and up 
instead of 3000, as today. Instead of en- 
gines weighing 10 lb. per h.p., they will 
weigh not more than 3. American aviation 
engines weigh less than 1 Ib. per h.p. The 
idea that one must have a heavy car for 
an easy ride is poppycock. If that were the 
case, a baby carriage would be harder riding 
than a truck! Light metals and other light 
materials are the answer. 


“Plexiglas” in Peace 

“Plexiglas,” found in a bomber’s nose 
during the war, is slated for several peace 
uses. Among the strong possibilities are 
automobile license plates, lighted by a hid- 
den fluorescent tube, with colored numerals 





embossed on a different colored background; 
a “see-through” breadbox; “U”-shaped 
transparent drain pipes and moldings, which 
can be lighted dimly for use in theaters, 
along catwalks and other dark places. 


Products of Tomorrow 

Effective appeal to consumers through 
many or all of the five senses (the five 
windows to the mind) : Sight, sound, touch, 
taste and odor, will be observed in many 
products displayed at the “Products of To 
morrow” Exposition at Chicago during the 
first quarter of 1946. Exhibitors have been 
encouraged to go the limit in originality and 
effectiveness. Even the layout of the expo- 
sition will be modern, planning scientific 
control of the movement of crowds past 
each exhibit 


Plastic-Coated Textiles 

Remember those old rubber or celluloid 
collars that the not-so-well-dressed man used 
to wear? He might teach his dog to lik 
it clean—or, better still, use a damp doth. 
Somewhat the same idea is bobbing up 
igain but much improved—textiles will b 
impregnated with plastic coating that does 
not change the “feel,” appearance or surface 
texture. Wall coverings will be cleaned 
with the garden hose. 


Noiseless, Unbreakable Phonograph 
Records 

K-K-K-K-K-K—that supposedly repre 
sents the scratch of the phonograph needle 
on the disk. It is the contact of the needle 
with the mineral filler on the disk. But 
no more! You've heard about the new non- 
shatterable disks, lighter in weight, ruby-ted 
in color. You can bend ‘em, drop ‘em 
treat ‘em rough. Made from Vinylite plas 
tics, they represent the greatest improvement 
in phonograph records in 45 yr. The scratch 
is still there—theoretically, but as gentle a 
a kitten’s footfall. Put on a record, Ma, and 
play me to sleep. 
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by Harold A. Knight News Edstor 








Watch out Germany—they want to work while rest of world plans on 
woiding work Nuclear fission first done by a German. ... They threw 
their blueprints down a mine . Russians and slave labor played hob with 
German data Over 25 American technical missions to Germany. . . . Thew 


patent office h ad seats for 900 
lacked educational slide films 


British and French steel industries untouched by bombs. . 


Their tungsten became very scarce. . 
. They copied some of our machinery skillfully. 


.. They 


.. If you want 


humor—consider our surplus war materials. ... As to atomic bomb disposal, 


let's remain Us Sam A sctent 


tific and engineering marvel: the gyro-com- 


pass. . 1 case of super-skilled craftsmanship broken down into unskilled 
teps.... The spinning gyro is a cocky wee universe of its own. ... It ignores 
the earth's rotatior 

G. I. still a G. 1. in 1970 atomic army. ... Does our Xmas turkey cartoon 
make you drool? ... Vest pocket description of our proximity fuzes.... Bet 


“ur Magazine wt 


uld stand up under atomic bomb—it underwent London blitz. 


We Are Learning Some Techniques from Germany 


By now many of us have heard 
several stories of the Germany of to- 
day fram American engineers and 
scientists who went there to study 
techniques. Perhaps the one that 
made the most impression on us is 
that of the representative of one of 
the large brass companies. The key- 
note of his observations was ex 
pressed about as follows: 

“The German people are not licked, 
nor do they feel a sense of guilt. They 
feel merely that they are victims of 
unfortunate circumstances. Had the 
roulette wheel of fortune stopped at 
some other wicket, they might be 
atop the world. . 

“But here is why the Germans are 
not beaten, even though physical 
fuins are all about. The Germans 
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want only to work, work, WORK— 
and at a time when the rest of the 
world is trying its best to get out of 
work. Believe you me, Germany is 
going to bound back as a leading and 
menacing world power, if these op- 
posite trends continue much longer.” 
There are not many “spoils” that 
we, the victors, can extract from the 
conquered, the Germans. Of course 
there was much gold, other precious 
metal, jewelry, etc. found in salt 
mines. We are too proud and hu- 
mane a nation to call them “spoils,” 
though we are not above exacting 
“reparations.” At any rate the gold 
and other precious items must be 
divided among our Allies and per- 
haps will be used to help restore the 
nations that Germany despoiled. 


“To the Victor Goes the Spoils” 

Undoubtedly our best “spoils” will 
be access to German scientific and 
engineering secrets. Pooh pooh it as 
we may, the Germans were close to 
tops along several technical lines. We 
maintain that their brains have no 
more grey matter than ours, but be 
cause of lack of natural resources 
such as exist in a recent pioneer and 
frontier nation like the U. S. A. and 
because of lust for world domination, 
the Germans used their brains with 
telling effect. Take the atomic bomb 
in which we consider ourselves su- 
preme. Nuclear fission was first ac- 
complished by a German, Hahn, in 
1938. 

Apparently our scientists had a 
merry time in capturing blueprints, 
formulas and data on techniques be- 
fore the Germans could destroy them. 
American technicians moved into 
captured German cities just after the 
infantry and some of them suffered 
wounds from snipers. American G. I.’s 
had little knowledge of, hence respect 
for, blueprints and data on paper, 
and often used them to heat their 
“chow.” 

In some German technological 
centers the Russians got there first 
and observed the rule that for 72 hr. 
the front line combat troops could 
do what they jolly well pleased. 
When the 72 hr. of the Red brand of 
freedom expired, some slave labor 
Poles and Czechs gave expression to 
their inhibitions by burning and 
otherwise vandalizing German prop- 
erty, including blueprints and data 
sheets. 

American occupation forces have 
established six repositories for data 
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in Germany to which all captured 
technical documents are sent. Many 
of these are in a terrible mess. Many 
had been hidden in the woods, in 
hollow trees and caves. 

In one secret 
patents were dropped down 1600 ft. 
into a mine, then chemicals poured 
down. Despite the damage American 
scientists were able to microfilm most 
of it—and in the mine—a process 
that has been carried on at each of 
the six repositories. 

Over 25 American technical mis- 
sions followed at the heels of our in- 
vading infantry. Much interesting 
machinery was found. One in par- 
ticular was a vertical die casting ma- 
chine which has been shipped to the 
United States for study by our die 
casting machine makers. 

An interesting indication of the 
technical-mindedness of the Germans 
is their patent headquarters. Where- 
as our headquarters at Washington 
has seats for 200 persons to scan 
patents and inventions in blueprint 
stage, the German patent office has 
seats for 900 (with indications that 
they were well filled). However, ac 
tivity of our own patent office is 
expanding, incoming applications for 
patents being 35% greater than in 
1934. Im fact, at present our patent 
office is the busiest it has ever been 
and more patents are being sold than 
ever before. A good patent office is 
one of the best stores of technical 
knowledge there is. 


instance, German 


Germans Were Lacking in Tungsten 

To get back to the Germans again, 
late in the war they virtually ex- 
hausted their stocks of imported tung- 
sten. The story is told by an Ameri- 
can technician that visited Germany 
that they used two substitutes in 
place of tungsten carbide for cutting 
tools. One was an aluminum carbide. 
Although extremely hard, it gave 
rather dismal results. It could be used 
for taking light cuts on non-ferrous 
metals such as brass and bronze 

Somewhat better than aluminum 
carbide, but still inferior to the tung- 
sten product, was a vanadium-titani- 
um carbide, containing no tungsten. 
Though some Germans called it 
“fairly good,” usually it was highly 
brittle with a tendency to chip easily 
and to break down when taking any- 
thing except light cuts. 

The situation in the German car- 
bide tool developments was well 
studied by Harry Crump, carbide tool 
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specialist, Technical Industrial Intel- 
ligence Commission, Foreign Eco- 
nomic Administration; also  vice- 
president, Carboloy Co., Inc. He said, 
after a 3144 month stay in Germany, 
that the tungsten shortage became so 
acute that they reclaimed tungsten 
carbide from the dust of grinding 
wheels used to sharpen the tools. For 
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| Let's Remain Uncle Sam | 
“Ban the use of nuclear fission| 
in warfare.” “Give Russia and our'| 
other Allies the complete engi-| 
neering secrets.” “Keep the secrets 
“Unify the world 
“Abolish 
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war for all time by u 


ment.” 





| There is certainly logic in sev- 
| eral of these conflicting concepts. 
| Yet in some are found the fre- 
quent conflict between the ideal 
and the real or practical. The 
world so far has failed to ban any 
instrument of warfare. The Ger- 
mans did not use poison gas fear- 
ing a boomerang. Would Russia 
give us her secrets if she had de- 
veloped the a. b.? If we unify the 
world, won't Americans be forced 
down towards the level of back- 
ward countries? Or can we raise 
their level? If we give all secrets 
of the 
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|that guarantee it will not be used 
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|old fuddy-duddy, an Uncle Sap. 
|Too often our big heart makes us 
4 laughing stock. Look how we fi- 
|nanced Germany around 1920. See 
how we threw money around in 
South America—usually winning 
anything but respect. 

Let's live up to our name of 
Uncle Sam—a shrewd but kindly 
Yankee trader. Let's use our atomic 
|energy “headstart” as a trading 
| tool for world cooperation! 
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cores of armor piercing projectiles 
only the nose and a short part of the 
core body was of tungsten carbide; 
the rest of substitute metals. 

The U. S. projectile is simple in 
design and easy to produce; the Ger- 
man is of many parts, each carefully 
machined and assembled with many 





fine screw threads. Workmanship was 
excellent, but many parts were more 
highly finished than necessary. [This 
is contrary to report of a fey 
months ago to the effect that German 
weapons were finished just enough 
to get by.] 

Huge piles of broken carbide tools 
of all types were noted by Mr. ¢ rump 
in nearly every major industrial plant 
This was partly because of tremen. 
labor foreign slave 
labor and lack of rapid training and 


adous turnover, 


interchange of know-how. For in. 
stance, there were no slide films such 
as were circulated from plant to plant 
here. True, teachers went from plant 
to plant giving lectures, but this was 


slow. Even the severe penalties on a 


German or slave workman for break. 
ing carbide tools, did not stop the 
terrific wastage. 

The Germans had not copied the 
U. S. automatic cold pressing process 
for producing carbide tips in mass 
quantities. However, in many things 
they were strict copyists. At the war's 
differed 


widely in design, speed and mechani- 


Start machines and tools 


cal detail. At war's end many plants 
were equipped with "Chinese copies" 
of American machines. Some of these 
fooled the visiting 


Coptes recently 


Americans. 


British and French Steel 
Commenting on the British steel 
industry, Fred C. T. Daniels, vice 


president, Mackintosh-Hemphill Co, 


stated after a trip to Europe: “Eng- 
land’s steel industry was damaged but 
very little by German bombings 
They apparently concentrated on 


civilian targets to break morale, 
which is why the English called it 
the “Baedeker Blitz.” Full steel pro- 
duction continued through the war, 
and quality was excellent 

The British steel plant rolls had 
always been far below ours in qua- 
lity and efficiency, but they are awake 
to this and now make as good rolls 
as ours. They lack specialty rolling 
niills, but new plans call for them 
and they will soon build big strip 
and blooming mills. 

“In France the steel industry is in 
very bad shape,” continued Mr. Dan- 
iels. “They lack coal and transporta- 
tion and stamina of the workers is 
poor after long imprisonment in Ger- 
Their steel plants were not 
much damaged. Looks as though 
they'll be far behind England in get- 
ting started—but the French have 


many. 
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wonderful recuperative powers. In 


some ways they are more self-suffi- 


cient than the British. 


y. $. Surplus War Goods 
As these American visitors to Get 


they find the sur 


many return home 
plus war materials situation one of 
che principal boiling pots at Wash- 
ington. They hear many humorous 
anecdotes For instance, there were 
listed 500,000 pairs of mens pajamas 
which clothing men were anxious t 
buy. Investigation revealed 400,000 
pajama tops in Southern textile 
center and only 10,000 bottoms in 
a New England textile district—the 


tops were blue and the bottoms. 
green. 
~ At another place were millions of 
sguare yards Of poultry wire, origi 
nally for camouflage work. Eager 
hardware men were ibout to pounce 
down on it—b vad been left it 
the open and was n ostly rusted 
Perhaps the most humorous were 


the millions of book matches—but in 


vestigation revealed that they had 
been designed for circulation among 
service men onl On them wer 
printed warnings against the danger 
from contagion fron certain un 


mentionable disease 


A Romantic Production Story 
Here is the story of the manufac 
ture Of an extremely sensitive and 


exact mechanism, previously done by 


exceptionally high skilled labor, but 
broken down into simplified steps, 
so that machines, not operators, used 


super skills. The chanism is the 
gy ro-COMpass 
Dodge Div. of ¢ 


The compass has 10,000 parts, 


manufacturer, 


rysler Corp 


weighs 1,300 lb. and is so delicate 
and finely balanced that a small fleck 
of paint on a bearing made the per 
formance of one unit useless, until 
corrected. The enterprise of mam 
facture has been described as a “War 
Job Thought Impossible 

On the swing test of the finished 
gyro, Sperry specifications allowed 
an error of 0.5 deg plus or minus 
tor indicating true North; Dodge 
held this to 0.3 deg. On the Scorsby 
test the Navy allowed a deviation of 
0.6 deg.; Dodge tested to 0.3 deg 


Chrysler Corp. made 5,500 units 


by engineered production methods, * 


using workers of no, or merely ordi 
nary, skills) who had never before 
seen a gyro-compass. Until Dr. EI 
met A. Sperry invented the gyro- 
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scopic compass in 1910 mariners 
used the magnetized needle, the same 
as carried by Columbus—fickle as 
the proverbial woman. Even when 
accurate, it does not index true North 
—and it is seldom accurate. When 
Germans used magnetic mines, the 
magnetic needle was worse than use- 
less. 

As to the principle of the gyro- 
compass, consider the toy top. It 


free to turn on all three of its axes. 
Only one point, the geometrical cen- 
ter of its supporting system, is a fixed 
position. The rotor ignores the earth's 
rotation just as it does the ship's toss- 
ing. Its plane of rotation does not 
shift as the earth turns. It is a little 
sun, cockily operating in its own 
solar system. 

Che gyro utilizes another freak of 
nature, “precession.” When a boy 
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Looks like Mom's experience at the war plant 
ame in handy after all.’ 








stands upright while it spins, con 
trary to the law of gravity, its spin- 
ning force being greater than gravi 
tational pull. Spinning in the palm 
of a boy's hand the top stays upright, 
no matter how much he tilts his 
palm. This is called gyroscopic in- 
ertia. The earth itself is a gyroscope 
—if it were not, life could not exist 
due to rapid and extreme changes in 
temperature. The heart of the com- 
pass is a heavy, solid bronze wheel, 
the rotor enclosed in a squirrel-cage 
motor, spinning much faster than 
any top. Suspended from above, it is 


rolls a hoop, he puts pressure on the 
top—not at the front or back. The 
hoop resists the stick’s pressure and 
turns away at right angles. By this 
law, any force applied to either the 
horizontal or vertical axis of the gyro 
rotor is felt 90 deg. away. Apply 
pressure to the horizontal axis and 
the gyro turns or “precesses” on its 
vertical axis; apply force to the verti- 
cal axis and it turns on its horizontal 
AXIS. 

A frame supporting four cups of 
mercury, the “ballistic,” does for the 
rotor what the boy’s stick does to the 
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hoop. As the earth turns from West 
to East, one side of the ballistic tends 
to rise, the other to drop. Mercury 
runs from the high to the low side 
to restore the level. The rest is auto- 
matic. 

The gyro spinning axis is forced 
always to South-North, or 90 deg. 
from the earth’s direction, West-East. 
A compass card or azimuth ring with 
its zero graduation aligned with the 
rotating axis of the gyro then always 
will register true North. 

The first Chrysler compass regts- 
tered the outrageous error of 28.2 
deg. After consumption of much as- 
pirin, the error was traced to the 
mercury ballistic. In the breather 
that allows escape of air as mercury 
flows back and forth is a strand of 
wool to keep dust out. The wool was 
too thick to allow air to pass. Ordi- 
nary knitting yarn was then tried— 
and did the trick. 

Of the 10,000 parts of the Mark 
XIV compass, the cases are the only 
metal not machined to micro ac- 
curacy, some parts to 0.0001 in. When 
the 50-lb. bronze rotor is spinning at 
6,000 r.p.m., vibration must be so 
mild that a dime can be balanced 
edgewise on the case. The rotor is 
suspended by a strand of 18 fine 
wires, each 0.009 in. diam., identical 
in length and tension. They must 
form a perfect circle with a hair-sized 
open space down the center. 

Chrysler made this intricate and 
delicate instrument to an accuracy 
beyond that of handcraft, in any 
quantity and at any speed the Navy 
asked for. Tool designers contrived 
machines and fixtures that lefr noth- 
ing to the judgment and initiative of 
the operator. Each part was micro- 
metically identical with another of its 
kind. By constantly reducing costs, 
a total of $20,000,000 was saved 
American taxpayers. 


Atomic Government Issue Joes 


Techniques may change in the U. 
S. Army of 1960 or 1970, but not 
“this man’s army, see,” according to 
Sgt. Ray Duncan, staff writer of 
Yank. We present some of his pre- 
dicted instructions of that era: 

“Now, men, these 13 weeks of 
basic training aren't easy. They'll be 
tough—you get out of a thing what 
you put into it. We birds in the 
Anti-Atomic Corps got to neutralize 
and destroy the enemy's atomic weap- 
ons. Lookit! Here's the radioactive 
searchlight; there, the rapid-fire, elec- 
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tric eye atomic neutralizer; here, 
babes, is the super-radar bomb de- 
fiector. I can't show you now the 
other atomic stabilization devices— 
they're too ‘restricted’ just now. 
You'll have to read about them in 
back issues of the civilian magazines 
Don't say anything in your letters 
home. 

“You, there—pull that necktie up 
—How do you expect to e soldiers 
when you don't even /ook like sol- 
diers? 

“Here's a diagram of the atom. 
The real McCoy is much smaller than 
the diagram. The ‘lectrons revolve 
around the proteins—no, other way 
round. Well, they revolve. Any ques- 
tions? 

“How soon will there be ratings 
here? I'm working on that for you 
men. The Atomic Corps gets all the 
ratings—they're glamor. Us Anti- 
atomics don’t get the breaks. Bur 
you're doing a very important job. 
men, keeping the enemy from split 
ting atoms. 

“More questions? Why do you 
have to wear these big old heavy 
metal suits? Just this. These are 
anti-disintegration suits, M-1. The 
metal is specially treated so its atoms 
won't split. Listen, you're to wear 
‘em at all times—keep ‘em in high 
polish. Don't worry about the fit. 
You can change the size when you 
get to your next station. Sergeant, 
hand out the atomic rifles. 

“Quit splittin’ them atoms! I told 
you guys not to fool with them guns. 
You guys get two weeks of dry fire 
first, see.” 


Proximity Fuzes 


“Second only to the atomic bomb 
in helping win the war is the way 
the Navy describes the radio-oper- 
ated proximity fuzes, used for de- 
tonating aerial bombs, rockets and 
anti-aircraft, mortar and howitzer 
projectiles at exactly the distance 
from targets to insure greatest dam- 
age. Westinghouse made major con- 
tributions to these fuzes. 

The first fuze dates from February, 
1942, operated by a photoelectric cell 
which exploded the projectile when 
the target interrupted the normal in- 
tensity of light. This was followed 
shortly by the first radio-type fuze, 
battery operated; then, in the fall of 
1943, by a safer-handling and im- 
proved radio-type fuze which gen- 
erated its own electrical power in 
flight by using a tiny wind-turbine. 















The latter, the T-82, latest and} 
of its type, also included a basic pai 
circuit designed by Westingho 
The unit transmitted and received 
reflected radio signal. The tiny tg 
of its wind turbine, the size of gy 
face of a pocket watch, turned at 
fantastic rate of 40,000 revolutig 
per minute to generate the requigg 
electrical power—about the amg 
required by a flashlight. 

Battery-operated radio units weg 
still used at the end of the war; 
projectile fuzes for anti-aircraft 
mortars and howitzers. The unit 
no larger than a pint milk bottle § 
used its nose Cap as an antenna, 


Nuclear Bomb vs. M & M 


Amidst a scene of indescribabk§ 
desolation, the only objects of am 
semblance to their original form wer 
two cast iron radiators. The scen | 
was Hiroshima and the observer ¢ 
the radiators was, naturally, the Gra 
Iron Founders’ Society. We told th 
story in our October issue 

We are a little envious because 
copy of METALS AND ALLOYS (nox 
MATERIALS & METHODS) was no 
found atop the radiators, perhaps 
open at this department. Somehon 
we wish this magazine could underg 
the test of an atomic bomb explosion | 

We are impressed by the perm 
nence of the magazine. Articles the 





were published years ago are stil 
read in bound volumes in the librar- | 
ies. We receive constant requests 
for back copies. Old articles bob up 
again and again in bibliographies « 
the end of current technical articles 
having served as reference for thes 
newer articles. He who is wise sel- 
dom throws away back copies, for 
there is always a demand for them in 
technical libraries, be they in schools, 
laboratories, or public libraries. | 

After the London blitz we editor | 
received from a British friend a badly 
scorched, but still readable, copy of 
M & A. His office had been burned 
by an incendiary and virtually every- , 
thing destroyed. Luckily, he hac | 
placed all valuables, including M & 
A, in a steel safe. 

Oh, we suppose the atomic bomb 
would destroy any one copy of M&M 
by a direct hit, but it couldn't destroy 
the over-all influence over these years 
of the collection under one cover 0! 
technical know-how from so matj 
master minds in the metal-working 
field. 
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UNIVERSITY OF NOTRE DAME 


DEPARTMENT OF METALLURGY 


Atomic Energy Control: A Problem for Engineers 


It is clear that America possesses 
and controls the most powerful de- 
structive force any nation has ever 
placed in its arsenal; that because of 
this we are the center of world-wide 
distrust and suspicion, which can easily 
be the already-sown seeds of another 
war; and that the next war, in which 
atomic energy weapons would be gen- 
erally used, may bring the virtual end of 
our Western civilization. To such a 
war this country would be especially 


vulnerable, because of our traditional 
policy of not attacking first; an agres- 
sor’s attack on us will most likely come 
without warning, and in the form of a 
devastating shower of atomic bombs 
against which no adequate defense will 
be possible. 

The extent to which the metal-work- 
ing industries and their engineers share 
with nuclear physicists the credit for 
producing the atomic bomb and there- 
fore the responsibility for guiding its 


Dr. Smith's Warning to Metal-Working Engineers 


Dr. Smith’s letter (somewhat con- 
densed ) is as follows: 

To the Editor: The publicity on the 
atomic bomb has to a large extent been 
concerned with the physics of it, with 
rather unspecific references to the enor- 
mous engineering and industrial de- 
velopment that was necessary to make 
it an actuality. The sparse reference to 
the role played by the science and art 
of metallurgy and metal-working may 
be attributed in part to the small glam- 
our of this subject, and in part to the 
necessary secrecy regarding the actual 
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processes of manufacture, which at 
present are the only real secret of the 
bomb. 

There have been, however, extreme- 
ly interesting metal problems. Some of 
these arose in connection with the de- 
velopment of barriers for separation of 
uranium-235 by gaseous diffusion, the 
fabrication and “canning” of uranium 
for use in the plutonium-producing 
piles and the preparation and shaping 
of the extremely valuable final prod- 
ucts, which are used in the metallic 
form. It was with the last of these that 


ultimate control was emphasized in our 
October issue article “Materials for 


Producing the Atomic Bomb.” Before - 


presenting the opinions of the nuclear 
physicists, who know better than any- 
one else the physical potentialities of. . 
The Bomb, we publish below the 
opinion of a leading American metal- 
lurgist, Cyril S. Smith, formerly of 
American Brass Co., who spent the war 
years as bomb-project metallurgist at 
Los Alamos. 


the metallurgists at Los Alamos were 
particularly concerned. Although ura- 
nium is a most interesting metal, plu- 
tonium provided a unique and exciting 
problem. The metal, the first visible 
realization of the alchemist’s dream, 
was completely unknown five years * 
ago, and preliminary measurements 
had to be made with extremely small 
amounts of material. . . . 

The achievement of a satisfactory * 
bomb by no means ends the possibili- . 4 
ties of applied nuclear physics, or re- 
moved the need for metallurgical work 






















Statement of 


Position— 


Until the present tight steel situation is 
eased, there will be an unbalanced condi- 
tion in all steel stocks. 


There are three principal reasons for this: 


1. Labor and coal shortages are cur- 
rently lowering steel production. 


2. Every industry is anxious to get on 
with reconversion and peacetime 
production. 


3. There is a tremendous backlog of 
maintenance and repair require- 
ments. 


Ryerson stocks, largest in the nation, re- 
flect current conditions. And because of 
the great load, it is not always possible 
to supply the desired steel or deliver 
available steel as quickly as usual. But 
we are doing everything we can to satisfy 
every Customer’s requirements. 

When a certain kind or size of steel is 
not immediately available, every effort is 
made to suggest satisfactory alternates 
which buyers may use with confidence. 

Ryerson’s 103 years of experience in 
maintaining large and complete stocks 


and working closely with all industries, 
makes the recommendations of Ryerson 
metallurgists and engineers particularly 
practical and helpful. 

We thank our customers for their cour- 
tesy and patience, for the confidence they 
have placed in our judgment when alter- 
nates for wanted steels have had to be 
offered, and for understanding our po- 
sition. 

Ryerson will continue to serve you to 
the best of its ability from its eleven 
strategically located plants. Stocks will 
be brought to normal as quickly as pos- 
sible. This means that Ryerson will be 
among the first to have more complete 
stocks of present scarce steels—that Ryer- 
son will continue to be the largest stock 
source for steel in the country. 


re 


President 
JOSEPH T. RYERSON & SON, INC. 


RYERSON STEEL 


Steel-Service Plants at: Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, Cleveland, Pittsburgh, Philadelphia, 


Buffalo, New York, Boston 


— 
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associated with it. The entire field of 
nuclear power is now ripe for devel- 
opment and there will be demand for 
materials capable of withstanding con- 
ditions of temperature, stress and cor- 
rosion far more extreme than those 
that have hitherto been encountered in 
ordinary power plants, in addition to 
materials selected primarily because of 
their fissionable nuclei or because of 
high or low absorption of neutrons. 
The new problems, new methods, and 
new scientific horizons are fascinating. 
They can well claim our whole atten- 
tion, but we must also recognize anoth- 
er aspect of our work. 

Scientists and engineers, whether 
they wish it or not, are determining 
the fate of all mankind. It is their pro- 
fessional duty to see that the rest of 
society is aware of the significance of 
their work. They need not, indeed 
should not, become politicians, but as 
human beings they must make clear 
the enormous potentialities for good or 
| for sheer and utter destruction that 
| have been uncovered. 

Those of us who have worked on the 
atomic bomb have seen the successful 
solution of a problem that kept us 
working through many periods of dis- 
couragement, and under conditions of 
urgency, secrecy, and discomfort that 
were warranted only during war time. 
We are not elated, but rather are ap- 
palled at our achievement, for we know 
that what we have done, scientists and 
engineers of other countries can do in 





the course of time. Our temporary lead 
in time must not be confused with a 
permanent lead in fundamental! knowl- 
edge. 

The destructive powers of bombs 
have been raised three orders of magni- 
tude in a single step without increased 
difficulties of delivery. . . . Previous 
advances in the art of killing have been 
slow and continuous. Here is a sudden, 
discontinuous increase, and the shock 
would seem to be sufficient to make 
the need of action obvious. Many 
competent and wise persons have writ- 
ten and spoken of the extreme urgency 
of the problem, yet in spite of this, 
many citizens of the United States are 
completely unconcerned or even un- 
aware that a problem exists. We must 
disturb this complacency. This is not 
idealism; the same old animal urge 
toward self-preservation should make 
all men demand proper control of this 
new weapon. 

Defense is not possible against nu- 
clear bombs, though it may become 
possible to interfere with delivery of 
some of them. Even if interceptive 
measures as effective as those used by 
the British against the V-1 bomb are 
used, the residual few percent can still 
carry more destruction than an equiva- 
lent number of the largest incendiary 
bomb raids. Moreover, such effective 
defense takes weeks to organize and 
secunds will serve to obliterate the 
nerve centers of a nation by surprise 
attack. 


What the Country’s Foremost Nuclear Experts Told Us 


Dr. Smith’s words are written in fire, 
and some will bypass his plea as hysteri- 
cal. But he was there, he knows the 
potentialities of The Bomb for good 
or bad, he has discussed the problem 
with many others closely associated on 
the project. His warning merits heed- 
ing. 

In order to learn exactly the opinions 
of the physicists and others who were 
prominently connected with the bomb 
project we asked a group of them for 
their personal ideas about the best 
method of control, including disposi- 
tion of our “secret” and the desirability 
of the surrender by all countries of a 
considerable amount of national sover- 
eignty to a world super-government. 
The men queried included: 


Dr. Vannevar Bush Dr. Harold Urey 
Dr.H.deW. Smyth Dr. K.T.Compton 


| DrS.W.Leifson Dr. J.B. Conant 
Dr.C.G. Suits Mr. A. L. Baker 
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Dr. J. R. Oppenheimer 
Maj. Gen. L. R. Groves 


They were individually asked: 


(1) Assuming we keep our atomic 
bomb “secret,” do you think that with- 


in 5 or 10 years some other country © 


can be in production of its own bomb 
anyway? 

(2) In your opinion is an effective de- 
fense against the bomb likely to be de- 
veloped by us? ... by others? 


(3) Are you in favor of this country’s 

(a) sharing everything we know 
about the bomb with the U.N.O. Se- 
curity Council, or 

(b) sharing this knowledge only in 
conjunction with the outlawing of 
bomb manufacture and the right of 
unlimited inspection of all countries, 
including ours, by U.N.O. agents, or 

(c) retaining the manufacturing and 
military secrets of the atomic bomb 


Control is extremely difficult. It will 
involve a great change in habits of 
thought and some degree of sacrifice 
of national prerogatives, yet it must be 
established. Lack of worldwide con- 
trol will inevitably lead to the oblitera- 
tion of important centers of communi- 
cation, government and industry—and 
it is more likely to be our own cities 
than those of another country, unless 
we are willing to establish and main- 
tain active defense, perpetually and 
continually, and to adopt a continuing 
wartime psychology and economy. 

Control is difficult politically, but it 
is certainly feasible physically. An in- 
ternational agency, backed by all 
peoples, with knowledge of all nuclear 
research and development, and with 
complete powers of inspection of min- 
ing and industrial enterprise, could 
render the building of bombs impos- 
sible. This at least is the opinion of 
a vast majority of the scientists and 
engineers who have worked on the 
bomb. Is the establishment of such 
cor.trol impossible, when the alterna- 
tive is so dire and so obvious? We are 
not talking of the possible death of a 
few people in a remote part of the 
world; we are talking of our own an- 
nihilation as individuals and as a na- 
tion, and the loss of the cultural and 
material heritage of all mankind. 

We should be scared enough to do 
something. Those who have first-hand 
knowledge of the bomb are scared. 


CYRIL STANLEY SMITH 


but opening wide to the world all 
scientific knowledge of atomic energy 
and nuclear research, or 


(d) keeping the “secret,” manufac- 
turing a large reserve of bombs and 
planning to use them against poten- 
tial peace disturbers on a kind of 
“unilateral policeman” basis? 


(4) Do you believe that the only salva- 
tion for the peace of this country and 
of the world is the relinquishment cf 
much of our national sovereignty and 
the establishment of a powerful world 
government whose relation to the na- 
tions of the world would be similar to 
the relation of our American Federal 
Government to our state governments? 


Six of these authorities answered our 
questions but not all would permit 
publication of their opinions as at- 
tributed directly to them. Here are 
their “pooled” opinions: 
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Nine Operations! 


Prove the Quality of 
Inland Steel 


In Buchanan, Mich., the Clark Equipment Co. pro ; 
duces one-piece tubular forged truck housings—a 
great contribution to the truck industry, and the proof 
of the uniformity and quality of steel from Inland 


Many thousands of these housings are made from 
Inland plates, which are first rolled into tubes, welded 
by the multi are atomic hydrogen welding process, 
and formed by severe cold working as well as hot 
working operations. The housings are then heat 
treated, dev eloping a higher yield point, and higher 
fatigue properties. These housings have great strength 
commensurate with durability and toughness. 


It takes uniform high quality steel to make truck 
housings this modern Clark way. That is why Inland 
steel was chosen—steel that is controlled step by step, 
from ore mines to finished product, by skilled tech- 
nicians who daily make hundreds of tests and inspec: 
tions. This job of checking and rechecking is #0 
thorough that you can always ; depend on Inland Steel. 

We invite you to let our Inland men help you select 
the right steel for finer, stronger products and mort | 
economical fabrication. 

INLAND STEEL COMPANY, 38 S. Dearborn St. 
Chicago 3, Ill. Sales Offices: Cincinnati, Detroit, 
Indianapolis, Kansas City, Milwaukee, New York. 
St. Louis, St. Paul. Principal Products: Sheets, Strip, | 
Tin Plate, Bars, Plates, Floor Plate, Structurals, Piling, 
Rails, Track Aconuseties, Reinforcing Bars. 


INLAND 
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1. Those who answered are unanimous 
jn believing that other countries can be 
in production of atomic bombs within 
5 or 10 years, even if we keep our “se- 
crets” to ourselves. 


2. Those who answered are unanimous 
in believing that no effective defense 
against The Bomb is likely to be de- 
veloped by any nation, ourselves in- 


cluded. 


3. Most of these experts believe that 
the bomb “know-how” should be 
shared with the United Nations Se- 
curity Council, but in conjunction with 
the outlawing of bomb manufacture 
and a system of international inspec- 
tion (3b, above). One man believes 
the conditions to be “not too practical” 
at present but favors ultimate sharing 
of our knowledge; he (and one other ) 
prefers sharing our scientific knowl- 
edge now, but keeping the military 
secrets until a safe and sound inter- 
national control system is established 
(3c). 

None of these men wants us to keep 
the whole secret to ourseives, while we 
use our own bomb reserve and bomb- 
production capacity as a one-man 
peace-keeping club over the rest of the 
world. 


4. Virtually all believe that the only 
hope for permanent peace lies in the 
establishment of a world government 
and the relinquishment of much of our 
national sovereignty. But most pointed 
ouc that although this was the inevi- 
table and necessary objective, the world 
and this country are not yet ready for 1t. 


More specifically, Dr. Bush writes 
"as to question 4,1 believe the sort of 
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orderly, realistic advance indicated by 
the agreement (among Truman, Attlee 
and King) of November 15 is the best 
way toward the peace of this country 
and of the world.” Elsewhere (before 
the Herald-Tribune Forum) he adds 
that “the self-interest of nations must 
in the years to come be subordinated 
in order that the world organization 
may be strong. We must be prepared 
to recognize that no short-range self- 
interest of the United States can be al- 
lowed to stand in the way of full and 
sincere collaboration with other na- 
tions in the furtherance of peace.” 

Dr. Urey believes the production of 
atomic bombs should be completely 
outlawed [including cessation of 
American production now], and favors 
sharing of our knowledge in conjunc- 
tion with an international inspection 
system. He believes world government 
to be the answer to the problem of 
world peace. 

Dr. A. W. Leifson of University of 
Nevada (co-author of the recently 
published Reinhold book “Atomic 
Energy in War and Peace”) recom- 
mends sharing “such secrets as we 
have” with the U.N.O. Security Coun- 
cil. He believes that failure to do this 
will “precipitate an atomic energy ar- 
mament race, which not only will 
bankrupt us while it lasts but destroy 
us in the end.” He stresses (as did 
most of the other men) the need to re- 
move promptly and permanently all 
government shackles on scientific re- 
search in atomic energy. 

An exceptionally interesting and co- 
gent reply came from one of the most 
prominent of all the physicists asso- 
ciated with the bomb project, who 


A Policy: Share Sensibly, Work Toward International Control 


On the basis of these informed 
opinions and of similar ideas published 
or expressed to us privately by hosts of 
others, your editors favor the following 
atomic bomb policy, and earnestly 
urge all of our readers to do everything 
in their power to further or foster ad- 
herence to it by our government: 

(1) Remove all restrictions on the 
publication (or “exchange”) of scien- 
tific knowledge of atomic energy, and 
reject proposals to place nuclear te- 
search under governmental regulation 
or control. Don’t shackle science! 

(2) Permit the publication (or “shar- 
img”) of more information than has 
yet been released on the production of 
fissionable materials and auxiliaries, 
but do not instruct or assist any nation 
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in the direct manufacture of atomic 
bombs. 


(3) For the present, work toward in- 
ternational outlawing of atomic bomb 
manufacture via a U.NO. commission 
and some system of free international 
inspection. 


(4) Appraise the advantages of 
world government seriously and ob- 
jecthvely, remembering that in one 
generation the world has shrunk to 
dimensions effectively smaller than 
those of the United States in years past 
and that the «tomic bomb is unlike 
all previous military weapons in its 
capacity to destroy civilization unless 
the bomb is rigorously and interna- 
tionally controlled. 


prefers not to have his name used in 
connection with this statement. He 
says: “Eventually I believe that for the 
peace of this country and of the world 
we must relinquish much of our na- 
tional sovereignty and cooperate in the 
establishment of a powerful world 
government. I think we should work 
to that end, but | think it extremely 
unlikely that we can attain it within a 
generation. Consequently, 1 think it ts 
essential that we do everything pos- 
sible to improve our relations with 
Russia and other countries, both with- 
in the framework of the United Na- 
tions Organization and outside of it. 

I am extremely sorry that the Rus- 
sians did not participate in the con- 
ference (the Truman-Attlee-King 
meeting) that has just been held in 
Washington, and I think it would be 
extremely dangerous to expect too 
much of the United Nations Organiza- 
tion. Specifically, there is a grave dan- 
ger that we may propose a definite plan 
to the Russians and then be very angry 
with them should they refuse to accept 
it for reasons which may be perfectly 
sensible to them and in no way indicate 
any lack of desire for peace on their 
part. 

I think our present foreign policy is 
so confused as to give Russia and other 
countries good cause to distrust and to 
fear us. I hope that every effort will be 
made to arrange an exchange of scien- 
tists and scientific information with 
Russia. After all, they took the fwst 
step in this direction this summer, and 
we have yet to reciprocate. Funda- 
mentally, we must convince the peoples 
and governments of the world that a 
modern war does not pay.” 


Another war will mean our virtual 
extinction. Therefore man’s great prob- 
lem is even broader than the atomic 
bomb: it is the assurance of permanent 
peace. Step by step the four policy- 
points listed above are individually and 
particularly designed to make peace 


certain, by removing the distrust and 


suspicion of America that The Bomb 
has engendered, and then moving 
ahead on a give-and-take basis to an 


ordered instead of an anarchistic world. 


Engineers, if your creature can do 
this it will have been Mankind’s great- 


est boon. This is your opportunity to 


make your influence—never greater 
than at the present moment—effec- 
tively felt in all the councils of the 


land! —THE Epirors 
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Zine Extrusions 


by HERBERT CHASE 


OR MANY YEARS, the possibilities of extruded zinc 
and zinc alloys have been considered but experi- 
ments were not sufficiently promising to result in 
commercial production. Now, however, the White 
Metal Rolling & Stamping Corp., Brooklyn, N. Y., has 
solved certain problems and is producing extruded 
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Attain Commercial Status 


zinc in high-purity and high-purity alloys as well as 
in Prime Western and Intermediate types. 

This development was in part an outgrowth of war 
experience in extruding magnesium alloys, though 
these are, of course, in a quite different category. The 
equipment employed is almost identical but processing 





These are the extruded shapes which have been produced, although 
tubes and open sections can be extruded if sections are not too thin. 
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naturally is altered to suit the characteristics of the 
metal used. 

At present, a vertical extrusion press is being used. 
It is of the type in which the die is in the lower end 
of a tubular ram. A cast billet 5-in. in diameter and 
about 18-in. long, weighing approximately 85 Ib. is 
placed in the cylinder after being preheated in a gas 
fired oven. Thereafter, the cylinder, which is on the 
lower platen of a hydraulic press, is elevated and ap- 
plies the heavy pressure required for extrusion. This 
pressure is varied to suit the shape of section being 
produced. 

When pressure forces the metal through the die, 
the extrusion issues from the top of the ram and is 
gripped by tongs on a cable that applies sufficient 
pull to keep the hot extrusion from bending unduly. 
When the required length is extruded, an air driven 
saw, turning in a horizontal plane, cuts the extrusion 
off and the operator lowers the cut length into an in- 
clined trough, where it cools slowly. Later, extrusions 
are transferred to hand trucks for shifting to straight- 
ening machines, identical with those used for other 
rolled and drawn metal products. 

Metal for billets, other than Zamak alloys and high- 

| purity zinc, is melted in a reverbatory furnace having 

a refractory lining that keeps the metal out of contact 

with the iron shell, hence iron pickup is avoided. 

The furnace is cradled on rollers for tilting so that 

pouring directly into ingot molds is readily done. 

Pit-type furnaces are used for Zamak alloys and for 

high-purity zinc to insure freedom from possible con- 

tamination. Casting is so done that ingots do not have 

to be scalped before transfer to the furnace beside 
the extrusion press. 

At present, billets are being cast solid but for the 
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Three sizes of “wasting pencils” as used by the Navy in heat ex- 
changers and another small part—all machined from extruded zinc bars. 











In extruding zinc shapes a vertical press is used. 
When extrusions reach desired length, they are cut 
off and lowered into the inclined trough at the right. 























































extrusion of tubes, to be undertaken shortly, billets 
will be cast with an axial hole to accommodate the 
central mandrel required for tubular extrusions. 
Most of the extrusions produced have been rods of 
circular section but some flat, square and hex bars 
have been made and enough special shapes have been 
produced to indicate that these are feasible extrusions. 
Wire down to 3/16-in. dia. can be produced and 
readily can be rolled or drawn to smaller diameters. 


Produced in Bars, Strips 


Rods are available in 3/16- to 2-in. diameter in 
lengths up to 14-ft. or, in diameters up to 3/8-in., 
can be furnished in coils. Bars, such as squares, hexes, 
and octagons and flats can have sharp edges con- 


Extrusions are straightened in standard equipment 
such as this machine. 


sidered superior to those formed on products that can 
be sheared from flat rolled sheet. Bars with rounded 
edges are also available. 

Strip, available in coils, is extrudable in widths up 
to 2-in. and in thicknesses of 0.050- to 0.125-in. 
Edges can be square or round and are free of burrs 
and roughness often encountered in strips sheared 
from sheet. : 

Special shapes, some designed for molding in ter- 
razzo floors and some for door saddles, have been 
produced and other sections not too thin or too com- 
plex can be extruded if of such shape as to be within 
a circle of 2 1/16-in. diameter. 

Initially, some difficulty with tearing on surfaces 
was encountered but extrusions are now produced 
with smooth surfaces that have considerable luster 
as they come from the die. 


The following grades and alloys have been ex- 


truded but not all are available in all shapes: 


Prime Western zinc conforming to Type IV 
Navy Spec. 47Z6 (INT) 

Intermediate zinc 

Special high grade, 99.99% pure zinc 

Alloy ZC1l : 99% zinc, 1% copper 

Alloy ZC2 : 98% zinc, 2% copper 

Alloy Z3 =: corresponding to The New Jersey 
Zinc Co. Zamak-3 

Alloy Z5 =: corresponding to The New Jersey 
Zinc Co. Zamac-5 


The last two alloys, produced under license, con- 
form to ASTM specifications for die casting alloys 
XXIII and XXV and SAE specifications 903 and 925, 
being made from high-purity (99.99%) zinc alloyed 
with 3.5 to 4.3% aluminum and 0.03 to 0.08% mag- 
nesium. Zamak-3 has 0.10% maximum copper and 
Zamak-5, 0.75 to 1.25% copper. In both alloys, the 
following maximum impurities are held: Iron 0.100, 
lead 0.007, tin 0.005, and cadmium 0.005%. 

The extruders give the following approximate ulti- 
mate tensile strength at normal room temperature: 


Commercial grades (Prime 
Western and Intermediate ) 
Special high grade 


30,000 p.s.i. 
25,000 p.s.i. 


ZC1-Alloy 40,000 p.s.i. 
ZC2-Alloy 42,000 p.s.i. 
Z3-Alloy 47,000 p.s.i. 
Z5-Alloy 50,000 p.s.i. 


The New Jersey Zinc Co. reports the following 
comparative values obtained from samples of Zamak- 
5 as die cast and as extruded: 


Die Cast 
47,600 


Extruded 


Ultimate tensile strength, p.s.i. 53,000 
Impact strength, Charpy ft. lb. 

4 x \4-in. specimen 51 48 
Brinell hardness number 77 91 


Data are lacking on comparative machining prop- 
erties. The extruded products are, however, to 
classed as free machining and are generally similar 
in this respect to corresponding die cast alloys. High 
speeds and light cuts are preferable and high-carbon, 
high speed steel or carbide tools can be used. Rake 
and clearance angles of cutting tools are similar to 
those for zinc die castings. 


Machining and Finishing 


Machining can be done dry but coolants such as 
mixtures of kerosene and lard oil or mineral oil may 
result in smoother and faster cutting. Blanking and 
forming can be performed but should be done at or 
above 70 F. Warm soapy water makes a suitable 
lubricant where one is needed for these operations. 
When saws are used for cut-off work, they should be 
of high speed steel and run at high cutting speed. 
Tallow or wax can be used as a lubricant. 

Resistance to corrosion in extrusions is believed 
to parallel closely that for the corresponding zinc 
and zinc alloys prepared by other processes. White 
corrosion products may be formed, especially under 
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continued exposure to condensed moisture or stagnant 
water, but, especially with the high-purity zinc and 
the alloys made from it, prolonged exposure without 
any applied finish seldom results in destructive cor- 
rosion, although tarnishing occurs and appearance 
may be adversely affected. Commercial Prime West- 
ern and Intermediate forms are resistant to corrosion 
but may not retain initial brightness quite so long 
as the high purity forms listed above. 

It is possible, however, to apply any one of sev- 
eral immersion or electrolytic treatments to inhibit 
the surface corrosion of zinc and most of these coat- 
ings serve also as excellent bases for organic finishes. 
Several commercial treatments improve the adherence 
of organic finishes both by providing a “tooth” (a 
superior mechanical bond) and by inhibiting reac- 
tion between the zinc and ingredients of the subse- 
quent coating. 

As zinc extrusions have a smooth surface that is 
easily buffed to a bright luster resembling chromium 
in color, it is expected that, for inexpensive products, 
buffing followed by clear lacquer to inhibit tarnish- 
ing may be used to some extent as a substitute for 
plating of products for indoor use. It is necessary, 
however, to select a good lacquer and one that does 
not react with the zinc to avoid early deterioration of 
such a finish. 

Thus far, applications of extruded zinc products 





All extrusions, not of circular section, are straight- 
ened between vertical rollers. 
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are quite limited, as they have only recently become 
available. The Navy has used considerable quantities 
of Prime Western extrusions for so called “wasting 
pencils” in heat exchangers. These are applied to re- 
duce electrolytic corrosion of adjacent steel surfaces. 
Electrolysis of steel is inhibited by the zinc slowly 
dissolving, especially in the presence of sea water. 


Applications 


A somewhat similar application is the cathodic 
protection of steel pipe buried in earth. In this case, 
the zinc buried next to the pipe, exerts a potential 
that tends to prevent corrosion of the pipe, the zinc, 
in time, being consumed. Prime Western can 
employed for this application also, but is likely to 
prove less efficient than high purity zinc which ap- 
pears to have a lesser tendency to become passive in 
certain soils. 

Partly because of higher strength, alloys may prove 
better suited for use in mechanical applications, such 
as rods or tubes for screw machine applications, es- 
pecially where superior mechanical properties are 
needed. Parts made from these should be well suited 
for use as inserts in die castings, where a shape is 
desired that is not easily cast, and where a perfect 
match in color of metal plus freedom from electrolytic 
action is needed. Similar inserts made by screw ma- 
chine might be used also in plastic moldings and 
presumably would not require plating, as is the case 
with steel inserts. 

The white color of zinc alloys may well make them 
applicable for screw machine products where brass 
is not wanted, or costs more, or where aluminum can- 
not be used because it is difficult to solder or plate. 

Other applications are forseen for welding rod and 
for wire including that to be used in metal spray 
(metallizing) work. The latter is an important field 
and is applicable where galvanizing is not feasible 
or for thicker, more corrosion resistant coats than are 
obtainable by hot dip galvanizing. Wire drawn from 
extruded rod can be had in alloys not previously 
available commercially in that form and having su- 
perior physical properties. This and other wire can 
be applied in numerous ways, including the weaving 
of wire cloth. 

Strip stock and special shapes can be expected to 
find a variety of applications, especially where equiva- 
lent rolled sections are not available or where ex- 
truded zinc costs less and still meets requirements. 
Furniture and other moldings can be extruded with 
rounded edges and in some alloys not otherwise 
available. 

Although zinc or zinc alloy tubes have yet to be 
extruded (largely for lack of demand) orders for 
these will be accepted in sizes up to 114-in. diameter 
and walls not less than %-in. thick. It is believed 
that these can be extruded in non-circular as well as 
in circular sections. 

The extrusion of zinc on a commercial scale is only 
a few months old but the success attained is encour- 
aging and further advance is expected to be rapid 
as the new product finds its level in competitive 
markets. 
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Friction Welding of Thermoplastics 


by KENNETH ROSE, Engineering Editor, MATERIALS & METHODS 


RODUCTION IN MANY metal working plants may 
involve plastics components, and assembly or sub- 
assembly of these parts sometimes presents a prob- 

lem to engineers unfamiliar with the handling of 
these new materials. Several good cements are avail- 
able for joining plastics materials to themselves or to 
other materials. Projections, threaded or plain, may 
be used in connection with nuts or similar fasteners 
to make an assembly. Plastics or other rivets are a 
preferred method for many cases, while metal inserts, 
threaded or tapped, may solve the assembly problem 
for others. 

A new joining method, developed at Rochester 
Button Co., promises to become a valuable addition 
to present assembly and fabricating methods. It has 
been called “friction welding” by technologists who 
devised the process, because it consists of heating the 
material by friction to local fusion, then quickly press- 
ing together the surfaces to be welded. It is applicable 
only to the thermoplastics, and at present has been 
found to give satisfactory results only in joining plas- 
tics of the same composition, although it has been 
stated that no serious theoretical obstacle stands in 
the way of use of the method for joining dissimilar 
thermoplastics. It also has been used on a laboratory 
scale for joining plastics to wood and to metal. 

An important advantage of friction welding is its 
extreme simplicity. No special machinery is required. 
The method consists of bringing the two plastic sur- 
faces together, with one or both moving rapidly, and 
with just sufficient pressure applied to cause enough 
friction to create appreciable heat; then, as the sur- 
faces reach the fusing point, the two pieces are pressed 
firmly together and the power causing motion cut off. 
The films of molten plastics solidify at once, and the 
two pieces are fused together. 

Preparation of the surfaces for welding is as simple 
as the rest of the procedure. One or both of the sur- 
faces is cut to size with a hacksaw, giving a degree of 
roughness and bringing them into approximate align- 
ment. No cleaning is required—indeed, in laboratory 
tests the ends of rod have been rubbed in oil and dirt, 
and still found to weld without difficulty. Cutting 
with the hacksaw provides surfaces in which friction 
quickly raises the temperature to fusion, while any 


lack of parallelism is corrected by fusion of the mate- 
rial. 

In welding, the prepared piece of plastic is fastened 
in the chuck of a high-speed drillpress, speed lathe, 
vibrator, or similar machine. Moving at high speed— 
about 6000 r.p.m. for small work—it is brought 
against the piece to which it is to be welded. The 
second piece can be held in a vise on the drillpress 
table, or fixed correspondingly in whatever other ma- 
chine is used. The two pieces of work are then 
brought into light contact. Within a few seconds 
fumes rise from the material, and the operator will 
observe a “flowing” of the resin as the surfaces in con- 
tact reach the fusion point. The switch operating the 
machine is then turned off, and the pieces are imme- 
diately pressed firmly together, using the spindle feed 
lever on the drillpress or the handwheel on the lathe. 
Since only the surfaces have been heated appreciably 
in the few seconds elapsed, the film of liquid material 





Polystyrene rod is being joined to sheet stock through 
friction welding in a drillpress. 
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solidifies at once. A thin, brittle flash is squeezed out 
by the consolidating pressure, and can be broken 
away without difficulty. The entire process will have 
required less than 30 sec. 


Ease of Operation Varies 


The process is applicable to any of the synthetic 
resins that are thermoplastic, but ease of operation is 





Flash surrounding the weld is brittle and easily 


removed. 





This cross-section shows a sample of Lucite bonded 
to oak wood. 
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greater with some types than with others. Nylon, for 
instance, will heat to 500 F in the same time that the 
casein plastics can be heated to 200 F. Friction weld- 
ing is especially suited to work with nylon plastics 
because there is practically no air at the welded sur- 
faces, thus reducing oxidation, to which these poly- 
amide types are subject. Other preferred materials 
are the acrylics. Not only do these latter resins weld 
readily by the process, but their light transmission is 
not affected, as would be the case if most types of 
cement were used. 

Tests to determine the strength of bond were made 
with welded pieces of methyl methacrylate rod. It 
was found that the weld had a strength in tension 
practically equal to that of the solid rod. Breaks oc- 
curred along a shattered line, whereas with the ce- 
mented joints a clean break occurred at the joint. 

A modification of the process of great interest to 
users of plastics who are not primarily plastics fabri- 
cators is the application of metal inserts. Such inserts 
can be rotated into plastics materials in the same man- 
mer as a plastics rod would be welded to it. The 
method is especially valuable in placing inserts in 
some of the styrenes. 


Plastics Bonded to Metals 


Thermoplastics may be bonded to metals or similar 
materials of high melting point by rotating the plas- 





In this sample, Lucite, porous bronze and nylon are 
bonded together through friction welding. At the 
left, nylon is bonded to a section of brass tube. 
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The fumes arising from this friction welding operation give 
some indication of the high temperatures reached in the process. 


tics against the metal. A slight undercutting of the 
metal is recommended to permit the fusible material 
to anchor itself. 

Bonds to wood are similarly affected. The molten 
plastics material has been found to penetrate the sur- 
face of the wood, so that an excellent bond is obtained 
without undercutting. 

Friction welding has been accomplished with the 
materials submerged in a liquid. In the manufacture 
of army wrist compasses, filled with kerosene, the two 
halves of the plastics case were friction welded to- 
gether under kerosene, thus insuring complete filling 
of the device. There is no tendency to ignite, because 
oxygen is absent at the point where the heat is de- 
veloped. 

The process has been used for local molding of 
plastics parts, when a shallow impression is to be 
made with one part of a larger piece. When mold- 
ing one end of a rod or other piece, the surface to be 
molded is first heated by friction as in other cases, 
then quickly pressed into the mold. The process can 
be used to mold part of an otherwise formed piece 
without heating or distorting the areas not involved, 
or it can be used as a rapid method of forming small 


parts from rod or other stock material, the formed 
parts being cut off after the molding operation. 

One of the difficulties of using plastics rivets is the 
necessity for waiting while the fused plastic material 
cools after heating by the riveting gun, if a high 
polish is to be obtained. By using friction welding 
methods on the rivet a high polish can be given the 
rivet without the delay for cooling. 

Friction welding has been in use for several yedrs 
at Rochester Button Co. During the war it was found 
to offer a way of joining lenses of plastics without 
interfering with their light transmission. The im- 
provement over cementing in both strength and light 
transmission was so marked that it was adapted to 
other uses. One of these is the production of multi- 
colored or mottled buttons, made by revolving two 
rods of differently colored plastics together and after- 
wards cutting off the welded portion. 

The process makes use of equipment available in 
practically every metal working shop, however small 
No special skill is required in using the method. 
Small, semi-automatic, high speed machinery can be 
adapted to the process without alteration in most cases. 
Patents are being secured by Rochester Button Co. 
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Electronic method detects internal defects and 


specification variations in steel bars, tubes. 





Production set-up for locating defects at a large Eastern steel mill, showing Mag- 
netic Analysis Dual Method Equipment and a Magnetic Analysis Demagnetizer. 


Magnetic Analysis Inspection of Metals 


by H. 8 EDSALL, Tube Division. Radio Corp. of America, Harrison. New Jerse 


ODERN MAGNETIC INSPECTION is applied com- 

mercially in two different forms, magnetic par- 

ticle inspection and magnetic instrument in- 
spection. Magnetic particle inspection, better known 
as Magnaflux inspection, is used to test regular and 
irregular shaped and finished steel objects for flaws 
and other defects. Magnetic instrument inspection, 
usually called magnetic analysis inspection, is em- 
ployed to check regular shaped steel objects for flaws 
and defects, as well as for uniformity of grade, struc- 
ture, heat treatment, and processing. Magnetic particle 
inspection utilizes the fact that steel particles, in 
powdered form or suspended in a liquid, cling to ruv- 
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tures of magnetized material, the accumulation of the 
steel particles at the location of the defect being the 
result of a concentration of lines of flux at a flaw. 

Magnetic analysis inspection, the subject of this 
article, does not operate with steel dust, but makes 
use of entirely different principles. It requires, first, 
that the magnetic properties of a specimen vary with 
changes in its physical, chemical, mechanical, and 
metallurgical characteristics, and second, that the 
variations in the magnetic properties can be investi- 
gated and visualized by suitable electrical or elec- 
tronic devices. 

Magnetic instrument inspection, theoretically, is 








less restricted in scope than magnetic particle inspec- 
tion, but its practical application is at present limited 
to certain types of material such as steel bars and tubes, 
as well as cast or machined steel parts of irregular but 
similar shapes. Within this limitation, however, mag- 
netic analysis fills an important need, and it can be 
stated today that without it many steel mills would 
have been unable to meet the war quota for more 
and better steels. 


Equipment 


In its present state of development, magnetic in- 
strument inspection utilizes electronic rather than 
electric principles of measurement and detection. This 
situation represents the culmination of systematic 
progress dating back quite a number of years. In this 
connection it is interesting to note that the first official 
reference to magnetic testing was made by S. M. 
Saxby’ in 1868 and that the first attempt to apply 







































Chassis of Magnetic Analysis Dual Method Equip- 

ment showing (from right to left) coil unit, indicator 

unit and power supply unit with the accessory unit 
on the shelf below. 
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electronic devices to magnetic research had already 
been made in 1907 by E. Madelung.* 

However, it was not until 1932 that the first com- 
mercially successful installation was made in an East- 
ern steel mill. The equipment used at that time was 
relatively simple in design and did not employ any 
form of electronic devices. It comprised a string-type 
galvanometer, various combinations of rotating mir- 
rors and commutators, and mechanically operated 
switches of comparatively delicate nature. 

As a result of the demands of the steel industry 
which soon realized the possibilities of this develop- 
ment, the equipment was improved rapidly in the 
prewar period. New circuits were developed which 
replaced the standard-type electric methods formerly 
employed. Electronic devices were substituted for 
other electrical and mechanical accessories until, at 
present, from 24 to 28 electron tubes—most of them 
dual-purpose types—are used in a single magnetic 
analysis inspection equipment. Thousands of these 
tubes now supervise the output of many American 
steel mills 24 hr. a day and seven days a week. 

The tubes now used in such equipment are em- 
ployed in a variety of applications ranging from elec- 
tronically regulated plate supplies to a.c. and d.c. sig- 
nal amplifiers, as well as other electronic control ele- 
ments. For instance, in a typical installation the 
electronically regulated power supply contains the 
following type tubes: 1—5U4, 1—6A3, 1—6SF5, and 
2—VR105. 

In the main flaw detector circuit of the equipment 
2—6S]7 pentodes serve as a.c. signal amplifiers. Their 
output energizes a meter and controls signal lights 
with the help of a 6H6 signal rectifier and two 2050 
thyratron tubes. Two so-called standard method cir- 
cuits capable of investigating waveform distortions by 
means of an electronic point contact method, employ 
several 6H6 signal rectifiers, as well as 2—6SN7 twin 
triode d.c. amplifiers operating 2 zero center micro- 
ammeters. The output meters of the various electronic 
units are protected by a special multicontact relay 
which is operated by means of 2—GH6 signal recti- 
fiers and 2—2050 thyratron tubes in a very closely 
controlled circuit. 

Magnetic analysis equipment even before the war 
had been used to inspect the output of cold-drawn- 
steel mills on a production basis. War developments 
have emphasized this condition to the extent that 
hundreds of tons of steel are now tested daily in this 
manner. Steels which are so inspected are listed in an 
accompanying table. 

In addition to these routine inspections magnetic 
analysis frequently is called upon to deal with prob- 
lems which normally could be solved only by much 
more expensive, complicated, and time-consuming 
methods. The following examples and the table of 
applications were furnished by the Magnetic Analysis 
Corp., New York, manufacturers of magnetic instru- 
ment inspection equipment. Most of these applica- 
tions fall within the field of locating defects in qual- 
ity inspection, but quite a number relate to material 
problems and involve sorting operations either to un- 
tangle mixups or to find the most favorable type mate- 
rial for processing (e.g. machinability). In all these 
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cases, the use of magnetic analysis equipments have 
proved of vital importance to either or both the steel 
producer and the steel product manufacturer. 


Defects of Seamless Steel Tubing 


A certain company producing seamless tubes had 
on its books an order for 500 ft. of seamless tubing 
of a special alloy steel, heat treated, quenched and 
drawn. A specific date for the delivery of the full 
order was one of the conditions, with a clause involv- 
ing a penalty for shortage or delay. The company 
had manufactured this tubing and had one day to 
spare before delivery. 

After passing visual inspection for surface defects, 
the tubing was tested in the equipment of the Mag- 
netic Analysis Corp. and some definite indications 


Inside crack in 
seamless tubing, 
as determined by 
magnetic analysis 
inspection. 


of short defects were obtained. No defects could, how- 
ever, be found on the surface, even after filing the 
indicated places. 

Because the indications of defects were very pro- 
nounced, a few tubes were cut at the designated places 
and etched. Suspicions were verified because quench- 
ing cracks were revealed on the inside of the 3-in. 
wall. These cracks did not extend to the surface but 
were so detrimental that the tubing would have 
failed in service. 
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By rejecting all of this defective tubing, the order 
would have fallen short of the 500 ft. specified and 
there was not time enough to produce more and still 
meet the specified delivery time. The company was 
thus faced with the possibility of having to pay the 
penalties involved. 

At this juncture a representative of the Govern- 
ment was called in and told of the circumstances. He 
changed the specifications in such a way that he would 
accept any length of tubing longer than 4 ft., pro- 
vided the company would guarantee that all quench- 
ing cracks would be cut out if the aggregate passed 
stock would amount to 500 fe. 

The company accepted this new specification know- 
ing that they could rely on the magnetic test. The 
tubing was retested, and quenching cracks designated 
and cut out. It so happened that enough pieces were 
over-produced to cover the loss of the cut-out de- 
fective parts and the pieces which had been cut 
shorter than 4 ft. In this way it was made possible 
to deliver 500 ft. of acceptable tubing at the specified 
time by using the magnetic testing apparatus. 


Bar Steel for Automatics 


In a certain war plant steel bars were being cut up in 
automatic screw machines, but the operation was not 
economical because of tool-breakage, loss of time, 
and rejected finished parts due to seamed or cracked 
bars. Visual inspection as well as etching and filing 
the bars did not completely remedy the trouble. 

The bars were finally tested magnetically on the 
equipment of the Magnetic Analysis Corp. Not only 
were there indications of seams and cracks, but there 
were other evidences of defects which did not show 
any definite seams or cracks. At such locations, how- 
ever, the surface looked like dirty steel, full of non- 
metallic inclusions or stringers. Since these latter 
indications were pronounced enough to mean real 
defects, more of the surface was filed off. A few 
thousandths of an inch below the surface, the dirty 
line or stringers proved to be real seams or cracks 
of considerable depth. 

These sub-surface defects might be explained as 
due to poor processing of the hot-rolled steel such as 
the welding or fusing at the surface of original seams 
or cracks which were left open underneath. After 
this bar material has been consistently tested on the 
magnetic equipment, and after the parts which showed 
indications of surface and sub-surface seams or cracks 
had been rejected before reaching the automatic screw 
machines, tool-breakage, loss of time, and rejections 
due to defects were reduced to a minimum. 


Cupping Defects in Bar Steel 


Three steel mills, in their production tests, observed 
indications of defects in medium and in high-carbon 
steel bars, but no defect could be found on, nor di- 
rectly below, the surface. Because indications were so 
definite, pointing to a defective area, pieces of mate- 
rial in question were cut out and etched. This pro- 
cedure, however, revealed no defects. 

The pieces were then cut in half lengthwise. This 
operation revealed “cuppings” which means fractures 
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across the core but not extending to the surface. (Cup- 
ping is caused by variation in the rate of work harden- 
ing across the section. The core loses its ductility 
rapidly and fractures.) These defects were from about 
lg-in. to ¥-in. long. Any product made out of these 
pieces would have broken in two under the slightest 
stress. 


Machinability Problems 


Three properties which have a definite bearing on 
the rate of machinability of a product are sulphur 
content, structure and hardness. For example, a regu- 
lar Bessemer steel with a sulphur content of 0.20% 
max. is rated at 100% machinability. If the sulphur 
content is rated to 0.30% and over, the machinability 
rate is raised to 120 to 140%; this means that parts 
can be machined much faster. If an automatic screw 
machine is set up at high speed for high-sulphur 
Bessemer, any bar with low sulphur content will dull 
the tools too soon, resulting in a poor surface finish 
or even in burning the tools. 

In many cases magnetic analysis equipment is used 
to separate high-sulphur Bessemer from low-sulphur 
material, thus insuring constant- and high-speed ma- 
chining. It is claimed that this separation can not 
be done efficiently any other way. 

In another plant considerable trouble was en- 
countered in machining annealed chromium steel bars. 
The difference in machinability between some bars 
and others was so great that some of the stock had to 
be returned to its source. It was revealed by chemical 
analysis that the composition was right, but the micro- 
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A typical defect in a piece-of 27/32-in. SAE 1035 
steel—tight seam partially fused. Magnified 500X. 








Such defects as this cup in a piece of tool steel quickly 
can be determined. 


scope showed that the structure was lamellar pearlite 
instead of spheroidized, as intended. The latter struc- 
ture is easy to machine and the investigation showed 
that control of the annealing had not been correct. 

By using magnetic analysis equipment to test the 
bars, it was revealed that changes in structure occurred 
from bar to bar as well as within the length of the 
bars. It was therefore concluded that magnetic testing 
was the only reliable method of separating the good 
bars from the bad. 

After this separation had been made, the bad stock 
was re-annealed. The complete order was then re- 
turned to the customer who reported satisfaction with 
the machinability of the complete order. 


Separating Mixed Grades of Steel 


A condition frequently encountered is a mixture 
of different grades of steel, a problem often difficult 
to solve. Magnetic analysis equipment has at many 
times been the only means leading to a solution. Such 
equipment has been used to separate such steels as 
X1314 and X1315 which are slightly different in 
manganese content. The only other way to make the 
separation was by chemical analysis of every piece 
involved, a procedure obviously not feasible. 

A similar case was the separation of two nickel 
steels in which only the percentage of nickel varied, 
as for example SAE 2320 and SAE 2512. Here again 
only chemical analysis would have solved the prob- 
lem at a great expenditure of time. About 1200 bars 
of these grades were separated by the magnetic anal- 
ysis method in approximately 4-hr. 

While sometimes mixed grades of bar stock or 
tubes can be separated by spark testing, this method 
cannot be used in separating mixed grades in finished 
parts because the sparking wheel would mar the sur- 
face of the finished piece and, therefore, cause its re- 
jection. 

Thus modern industry has discovered the efficacy of 
the magnetic analysis inspection method in solving 
materials and processing problems. As the field of the 
analysis method widens, as it undoubtedly will, the 
method is certain to be increasingly relied upon in 
the future, for its high degree of accuracy, and an 
appreciable saving in time and cost. 
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Some of the Different Steels Being Tested by Magnetic Analysis Equipment and Their Applications 























































































































Material Form Use Material Form Use 
SAE 1010 Seamless Aircraft fuel lines SAE X4130 | Welded | Aircraft frames 
tubing | tubing 
SAE 1010 Butt Bomb burster tubes; steering SAE X4130 | Tubing Aircraft fuselage, helicopter 
welded columns and tie rods for rotor 
tubing Army and Navy trucks SAE 4140 Bar stock | Rifle barrels 
C 1010 Bar stock | Aircraft bearings SAE 4150 Bar stock | Armor-piercing shot 
SAE 1015 Bar stock | Lock nuts for Pratt & Whit- SAE 4150 Tubing Bazooka gun; aircraft tubing; 
ney engines and armor piercing shot (20- 
C 1016 Bar stock | Aircraft piston pins bar stock and 40-mm.); spark plugs; 
C 1019 Bar stock | Piston pins lock nuts, etc. 
C 1019 Bar stock | Aircraft piston pins : ; eee are 
SAE 1020 | Bar stock | Tanks, submarines, ex SAE 4320 __, | Aircraft engines 
SAE 1020 | Welded | Fuel lines — oo Bar stock — a 
| tubing ircraft engine, bearings, gun 
SAE 1020 | Seamless | Aircraft fuel lines ___| Mounts 
| tubing CAR 4490. «| ay are ie 7 
SAE 1020 | Bar stock | Spark plugs; truck, marine SAE 4620 ao bearings, 
| | = — or SAE 4620 Bar stock | Spline shafts for trucks, etc. 
X 1020 Bar stock | Spark plugs; truck, marine SAE 4635 gyseny A. bearings, 
| | and aircraft spark” plugs; SAE 4635 Bar stock | Aircraft 
SAE 1020 Tubing | Mom “> for _ — SAE 4640 Bar stock | NE. substitute for 6150 
' SAE 1035 ee ee ee ee SAE 4640 Aircraft engines, bearings; 
Ne F “ a } | 
SAE 1025 Welded Aircraft frames SAE 4640 —— —" 
oo tubing | : SAE 4650 Bar stock | Aircraft parts, engines 
SAE 1025 Bar stock | Steel shell cases—Navy 20 aan | 
(mod) mm. Pe 
SAE 1035 | Welded | Aircraft frames ee © tubing — = = 
Bons eS | tubing . SAE 6150 Bar stock | Piston pins for aircraft en- 
SAE 1050 | | Gun mounts gines, tanks, etc. 
SAE 1070 | Bar stock | 30, 40 and 50-mm. shells for SAE 6150 | Aircraft engines, bearings, 
_bullet core gun mounts 
SAE 1090 | Bar stock | Tank parts and aircraft parts -—- —— 
SAE 1095 | |} Gun mounts SAE 6250 Bar stock | Aircraft 
er oe = “a a et eg “rms erry Ris yp iF =o EE eo eer 
SAE 1112 | Bar re | Tanks, submarines, etc. AMS 6322A | Bar stock | Diesel, engine piston pins 
SAE 1112 Bar stock | Aircraft nuts, shell fuses Pe ORE SE OEY 
SAE 1112 Bar stock | Bullet core, 30-50 cal. prac- NE 8615 | Aircraft and special diesel en- 
| tice type gines } 
B 1112 Bar stock | Aircraft nuts, bomb and shell SAE 8620 | Bar —— Aircraft piston pins 
| components NE 8630 Bar stoc Aircraft : 
B 1113 Bar stock Aircraft nuts, bomb and shell NE 8630 Aircraft engines, bearings, 
| _ components gun mounts 
© i217 Bar stock | Aircraft piston pins NE 8635 Aircraft engines, bearings, 
© 11268 Bar stock | Tanks, submarines, etc. a | | gun mounts 
SAE X1314 | Bar stock | Shell fuses and bodies NE 8640 | Bar stock | Aircraft 
SAE X1314 ar stock | Army and Navy vehicles NE 97 ee ee oe ing 
WD X1314 | Bar stock | Bomb and shell components NE 8740 go bearings, 
SAE 1515 Ber sock | Army and Navy vehicles NE 8745 | Aircraft engines, bearings 
SAE 1315 | Bar stock | Tanks, submarines, etc. she gun mounts = 
SAE 1335 Bar stock | Tanks, submarines, etc. we! Sita 
SAE X1335 Bar stock | 30, 40 and 50-mm. shells for SAE 9260 Tank springs, gun springs 
bullet core SAE 9260 Bar stock | Truck springs, recoil springs 
SAE X1335 20, 37, 40-mm. shells, aircraft | for guns, lock washers for 3 
nuts railroads, etc. 
SAE X1335 | Bar stock | 20 and 40-mm. shells - |—— 
WDX 1335 | Bar stock | Bomb and shell components SAE 9260 Bar stock | Spring steel for tanks 
SAE 2330 Bar stock | Tanks, submarines, etc. SAE 52100 Bar stock Special bearings 
SRST : ‘ and 
SAE 2512 Aircraft piston pins : tubing 
~ | 3 ) | > i < 1 re ‘ 
SAE 3115 Bar stock | Push rod ball for truck and SAE 52100 = Roller bearings and races 
kd | marine engines 
SAE 3135 | Seamless | Piston pins for Army and seamless | 
tubing Navy trucks tubing , : 
come Be ee ; Nitralloy | Aircraft and diesel engines 
a in Bar stock a a 45% Ni steel | Bar stock | Supports for Mazda lamps, 
tececdle seantt Bar stock SS electronic tubes for mili- 
SAE 3312 Aircraft pi ' tary use 
eae cnr erent cee Magnetic Tubing | Oil refining stills, etc. 
SAE 4065 Bar stock | Bullet core, 30 and 50 cal. stainless 
armor piercing steel 
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Complete control in hardening SAE 4150 steel increased output, 


reduced costs and virtually overcame heat treating rejections. 


Precise Control of Steel Hardening 


by H. A. KNIGHT, News Editor, MATERIALS & METHODS 


ment developed for the “Water Shop” plant of | —each unit consisting of two specially designed 
Springfield Armory, Springfield, Mass. have re- Lindberg furnaces, oil quenching tank, and a Niagara 
duced heat-treating rejections almost to the vanishing _ heat exchanger. 
point. Operation has been so simplified that five Each unit requires 23 motors and 65 limit switches 


ee PROCESS CONTROL and special equip- women are able to operate the three units employed 


Blanks are placed in racks of SAE 3515 steel, preparatory to charging the hardening furnace. 










™ 











4 —y ? x ae 
} ; rey 
| ~~ : “e # J 
f sam 4 P : 
a 
f A od 4. my } } 4 i‘ 
i ad * } | ee rt J - 
i i Be ¥," rf a a ul i 
h | il is , ey 
. 1 Ree! aij Pot. ; 
ole ‘ap J ej 
. i 
| 
| 
X 
} 
at ‘3 
3 i 
- ) | 
: scales 2 - _ 4, ; } 
=. 3 e 
% iN 
! us - - Pte 32 + Ae 
** 
X\ 
’ * 
= 4 ~~ 
ba as 


XUM 








At the extreme top of this furnace are colored lights 
to indicate heating trends—tred light, tendency to 


overheat; yellow, satisfactory; green, underheat. 


to provide the close control that is desired. 

The hardening furnace is 50 ft. long, 13 ft. wide 
and 19 ft. high. Its production is 165 blanks or 825 
lb., per hr. 

Steel for which the process was developed is SAE 
4150 and after treatment the following physical prop- 
erties were attained: Brinell hardness, 269 to 311; 
yield strength, 110,000 p.s.i.; tensile strength, 130,000 
ps.i.; elongation, 18%; reduction of area, 50%. The 
steel was processed in the form of blanks tapering 


from 34-in. diameter at one end to 1%4-in. at the 
other, with an overall length of 241-in. and weight 
of 5 Ib. 

The process briefly follows: 

Straightened blanks are loaded into special racks 
made of SAE 3515 steel which withstands the effects 
of heating and quenching. Loaded racks are moved 
by conveyor into the hardening furnace. The furnace 
is a Lindberg special super-cyclone type gas fired fur- 
nace with forced convection. A feature of this furnace 
is the narrow charging door in the top which barely 
allows the charge to clear, preventing excessive heat 
loss. 

Hardening temperatures range from 1550 to 14625 
F, depending upon determinations made from sample 
runs. After 90 min. the discharge door opens and the 
charge is plunged into the quenching oil tank. After 
a 3-min. quench (average) and 2-min. drain the 
charge enters the tempering furnace and remains 
there for 165 min. at temperatures ranging from 1100 
to 1275 F. After air cooling, scale is removed manu- 
ally and by sandblasting. 

No special atmospheres are used in the furnaces. 

Exact procedures for lots of several thousand blanks 
are determined from results obtained in treating a 
sample lot of 103. Three blanks are checked in the 
laboratory where determinations are made of the 
physical characteristics. From this information, the 
heat-treating superintendent determines time and tem- 
perature controls and processes the 100 remaining 
blanks. The complete cycle on the 100 test blanks is 
sandblast, Magnaflux, harden quench, temper, cool 
and a final sandblasting and Magnaflux inspection 
Finally, the blanks are sent to the shop for reports on 
machinability. From these reports the final routine 
for the bulk of the lot is determined and controls set 
accordingly. 


Here is an over-all view of two furnaces with the quench 


tank between. 








The workman is placing blanks into the racks. 





Heat Trends Shown 


Heart of the process control is a 30-ft. long master 
control panel. Included is a “Protectoglo” control 
which prevents the main gas supply from being 
turned on unless the pilot light is functioning. Four 
timers control each furnace: 1. Controls the main 
cycle of the furnace and determines the time blanks 
remain in the furnaces; 2. Controls the time delay be- 
tween removal of blanks from the hardening furnace 
and their entrance into the quench; 3. Controls time 
in the quench; and 4. Controls time between the 
quench and entrance into the tempering furnace 
Temperature conditions in the furnaces are shown 
by colored lights on the furnaces. A red light indi- 
cates trend towards overheat; yellow, correct heat; 
and green, underheat. Duplicate lights are installed 
in the heat-treating superintendent's office. 

Quenching oil is kept at a constant temperature of 
approximately 135 F, with only 8 deg. of variation 
permitted. Oil is kept at proper temperature through 
heat exchangers mounted outside the plant. 

Throughout the process distortion is held to exactly 
zero because performance of the finished parts would 
not be satisfactory after straightening. 

To avoid distortion, blanks are heated, quenched 
and tempered in a vertical position, suspended from 
specially designed racks. Diameter of hangers on the 
racks permits the blanks to slide down about 4 of 
their length. 

The entire operation exceeded expectations on ca- 
pacity, operating at about 230% of its original rating. 
Labor saving, compared with previously used batch 
type furnaces, was about $1800 a week when the shop 
was operating at top capacity. Although the prod- 
ucts manufactured were rifle and machine gun bar- 
rels, the practice can obviously be applied to the 
heat treatment of peacetime products with parallel 
advantages. 


The small charging door at the top of the furnace 
provides for minimum escape of heat. 


The quench tank is between the hardening and tem- 

pering furnaces, its top level being about 10 ft. above 

floor level. Temperature of the oil varies no more 
than 8 deg. from the standard of 135. 


The control panel shows what is happening through- 
out the entire hardening, quenching and annealing 
cycle. 
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ECESSITIES of war demonstrated the utility of 

welded construction. One of the interesting 

phases is the design and fabrication of composite 
structures which offer many possibilities and advan- 
tages for postwar application. As used here, com- 
posite structures include assemblies produced by weld- 
ing two or more parts such as castings, forgings and 
rolled sections. 

Advantages which can be obtained by utilizing 
composite fabrications fall into three major classifica- 
tions namely, flexibility of design, ease of manufacture 
and reduction of cost. Costs are a function of the 
design and manufacturing methods employed. The 


factu all benefit when weldments 
combine rolled sections, castings, stampings and forgings. 


Combining Metal Forms Simplifies Production 


by LT. COMDR. R. J. WOLF, USNR, U. 8. Naval Gun Factory, Washington, D. ¢ 


ingenuity of the personnel in these departments will 
be directly reflected in the ultimate cost of the fin- 
ished product. It is upon the designer that the major 
responsibility rests. Only by his careful consideration 
of all the factors can this technique achieve its maxi- 
mum utility. An accompanying table shows these 
factors roughly broken down into the three major 
classes. Of necessity there is considerable overlapping 
in this classification and no doubt some people will 
disagree with it as several of the factors can fall into 
more than one group. 

No attempt is made in this article to develop costs 
for the examples shown. The merits of the techniques 


In this example of a composite structure, designed to reduce weight and simplify manufacture, advantage 
has been taken of the characteristics of (a) castings, (b) forgings, and (c) steelplate. 
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employed would depend on an analysis of the various 
factors listed, as they apply to the individual manufac- 
turing establishment. Thus elaboration on their mean- 
ing should help clarify the suggested approach. 


Design Factors 


1. The maximum utilization of the special physical 
characteristics inherent in castings, forgings and rolled 
sections. Critical selection of manufacturing processes 
for the several components permits incorporating into 
one structure the uniform strength in all directions of 
castings; the high strength, toughness and fibre-like 
flow line structure of forgings; the uniform strength 
and accurate sections of rolled steel. Use of more than 
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ever, that the inherent physical properties will be 
maintained, as will any special properties which are 
not affected by the stress relieving temperatures. 

The possible use of stainless steels in conjunction 
with normal alloy and carbon steels is also indicated. 
This procedure makes it possible to provide localized 
corrosion resistance, improved appearance or heat re- 
sistance only where required and offers opportunities 
for substantial savings. 

In the broadest interpretation composite structures 
might also include the use of hard surfacing materials 
to provide wearing surfaces in localized areas or the 
use of bronze overlays for bearings. The use of these 
materials is steadily increasing and offers many ad- 


vantages. 
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This carriage is adaptable to two methods of manufacture. The original design calls for a welded structure 
fabricated from steel plate. The feet are drop forgings. As an alternate method the sides (A) could be 
steel castings and the joining member (B) a steel plate. 


one of these processes for fabricating components of 
a composite structure affords a ready means of pro- 
viding increased directional and sectional strength to 
meet design requirements, and offers many possibi- 
lities for reducing weight or increasing the strength 
in highly stressed areas. 

Careful selection of the various parts combined 
with their method of manufacture permits, within 
reasonable limits, the production of a structure having 
different physical properties in its various sections. 
The combination of parts made from alloy and plain 
carbon steels welded into one unit allows the use of 
high strength materials where required without un- 
duly increasing the cost of the product as the alloys 
are used only where design requirements indicate their 
need. The limited use of alloy steels in this manner 
takes full advantage of their increased physical prop- 
erties in the sections which require added strength 
without penalizing the job by adding them where they 
offer no advantage. 

It is obvious that in welding different steels into 
one composite structure which is subsequently stress 
relieved that maximum physical properties may not 
be retained in all sections. It can be anticipated, how- 


1740 


Application of these principles to the non-ferrous 
field is more limited and the opportunities for their 
application less thoroughly explored. It seems, how- 
ever, to be worth additional study and consideration. 

The extent to which these principles can be applied 
is dependent only on the imagination of the engineers 
backed by sound metallurgy, good welding practices 
and the skill and experience of the shops. 

2. Use of method which produces the desired shape 
most easily. Critical examination of a proposed de- 
sign will indicate the advisability of making the part 
a casting, a weldment of all rolled and forged elements, 
or a Composite structure incorporating castings, rolled 
steel and forgings. Large flat or curved sections of 
uniform thickness can, in most instances, be made 
easier and cheaper of rolled steel. Castings can be 
used to a great advantage where there are a large 
number of ribs, bosses or other irregularities in a com- 
paratively small section. If made of rolled steel, these 
parts would entail a great deal of cutting and weld- 
ing to produce the finished product. 

It is frequently observed that weldments are pro- 
duced from rolled steel where closer examination 
would indicate the advantages of incorporating cast- 
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ings into the structure. This is particularly true where 
the section under consideration could use a casting 
which is easy to mold and can be made on a molding 
machine. 

3. Thickness of section. Thin sections of uniform 
thickness can, in most instances, be produced cheaper 
from rolled steel than by casting. Generally, heavy 
sections can be produced cheaper by casting or forg- 
ing. The casting of parts having both thick and thin 
sections frequently taxes the skill of the foundryman. 
In many instances a part of this type can be pro- 


This bearing would be difficult to cast in one piece 

and would require considerable welding if fabricated 

entirely of sheet steel. The composite structure pro- 

duced by welding together three castings is free from 

shrinkage defects and distortion is kept to a minimum. 

The three castings are shown. Part A could have been 
made of steel plate. 





Part A 
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This complex design was broken down into three castings 
and then joined by welding at the points indicated. 


A, B, and C 





duced more economically by making it in two or more 
pieces and welding them into one unit. 

4. Weight limitations. The design of a structure, 
within prescribed weight limitations, requires selec- 
tion of materials with the highest physical properties 
which at the same time can be produced to the most 
accurate dimensions. In most instances forging and 
rolled steel meet these conditions best. 

5. Appearance and sales appeal. This is a quality 
characteristic which primarily affects consumer goods. 
The insistent public demand for Style as well as utility 
in a product makes it necessary to consider carefully 
the fabricating processes employed in order to pro- 
duce a design which has eye appeal. 











6. Ease of repair in the field. Where the product 
is subject to severe service and wear, ease of repair 
should be considered in selecting the materials used. 

7. Number to be produced. Where the quantity 
to be produced is small the use of structures fabricated 
entirely from standard rolled sections is indicated. 
Large production on the other hand which permits 
extensive tooling, production pattern equipment and 
forging dies indicates the use of composite structures. 
Special rolled shapes can in some instances be used to 
effect substantial savings. 

8. Size of piece. The size of the piece in relation 
to the capacity of the facilities available may often be 
the factor that determines the manufacturing pro- 
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cedure to be used. It may be too large for the foundry 
to make in one piece or too small to justify making as 
a weldment. 


Manufacturing Factors 


1. Capacities of foundry, forge and welding shops. 
In any plant the capacities of the foundry, forge and 
welding shops limit the size and quantity of work 
which they can produce. In designing a product these 
factors must be carefully considered in order to in- 
sure that the desired production will be obtained most 
easily. These conditions vary with every plant so the 
design which is best for one might not be suitable in 
another. 

2. Work loads im foundry, forge and welding 

shops. The method of manufacture employed should 
take into consideration the work loads on the various 
shops in order that production bottle-necks be kept 
to a minimum and all facilities used to capacity. By 
developing designs to best utilize the existing equip- 
ment plant costs will be reduced. In some cases the 
use of composite structures to balance shop work loads 
will permit increased production without any plant 
expansion. 
3. The machining time required. The accepted de- 
sign should take into consideration the time required 
to finish-machine the part. The fabrication procedure 
adopted must not place any undue burden on the 
machine shop. The composite structure should be de- 
signed to take full advantage of the special charac- 
teristics of castings, forgings and rolled steel which 
will keep machining time to a minimum. 

4. Availability of required types of skilled mechan- 
ics. The availability of molders, welders, boilermakers, 
blacksmiths, and drop forgers in the locality should 
be reflected in the type of structure used as an aid in 
insuring adequate labor supply. If, however, the 
economies which can be effected by one design over 
another are of sufficient importance personnel should 
be trained to meet the demand. 

5. Severity of inspection. Products which are sub- 
ject to severe inspection, by Magnaflux and X-ray, 
should be produced by the methods which will most 
easily meet specifications. The ease with which de- 
fects disclosed by this type of inspection can be re- 
paired should also be a factor. 


6. ls manufacture contemplated in more than one 
plant? If it is planned to manufacture a product in 
more than one plant the equipment, personnel and 
material sources of all plants should be considered in 
determining the method of producing the product. In 
some cases economics can be effected by minor changes 
in design to suit the facilities of the various plants. 
Interchangeability of parts, however, cannot be sacri- 
ficed for this purpose. 

Production rate desired. As the desired produc- 
tion rate increases more care should be taken to sim- 
plify manufacturing processes, eliminate possible bot- 
tle-necks, and balance the work loads in the various 
shops. 


Cost Factors 


1. Comparative machining costs. \t is obvious that 
unless the method of fabricating a product results in 
lower total cost, including machining, it is not the 
best design to use. Excess machining may be justified 
where greater plant output can be achieved and the 
final cost of the product is still in line with competi- 
tion. 

2. Maximum utilization of existing facilities. Over- 
head rates will be reduced and capital investment will 
be kept to a minimum by developing designs which 
make possible the greatest production from the exist- 
ing facilities. 

3. Reduction in the number of rejects. The manu- 
facturing procedure which will most easily keep re- 
jects to a minimum will increase production and 
lower costs. 

4. Cost of patterns, tools, jigs and fixtures. The 
money which can be spent on patterns, tools, jigs and 
fixtures is determined by the quantity to be produced. 
Any design which will keep these costs down for any 
given production rate will result in a lower final cost 
of product. Moreover these tools have practically no 
salvage value and impose a major storage problem. 

The accompanying photographs illustrate designs 
developed and manufacturing procedures employed 
as a result of applying the factors outlined. 


The opinions and assertions contained in this article are 
those of the author, and are not to be construed as official 
or reflecting the views of the Navy Department or th 
Naval Service at large. 
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Manufacturing Factors 


1. Maximum utilization of the special} 1. Capacities of foundry, forge, and i 1. 
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2. Maximum utilization of existing 
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Wear, deformation and hardness characteristics 


provided for operating temperatures over 1200 F. 


Eatonite being welded into the groove on an aircraft engine valve head. 


Valve Facing Alloy Resists Corrosion 
at High Temperatures 


by \. C. YOUNG, Chief Engineer, Wilcox-Rich Div., Eaton Mfg. Co., Detroit 


ATONITE, A NEW ALLOY developed specifically for 
facing internal combustion engine valves, com- 
bines the advantages of high-nickel chromium al- 

loys with those of tool steels having high red hardness 
and gives promise of increasing considerably the 


trouble-free performance life of truck, airplane, and 
automobile engines. This new alloy is highly re- 
sistant to corrosion and withstands wear and deforma- 
tion at high temperatures. 

The three characteristics listed are considered es- 
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In tests, four materials were immersed in a highly 
corrosive solution at controlled temperatures. In loss 
of immersed section the following results were ob- 
tained: (A) Eatonite, 10.5%; (B) Valve Alloy, 95%: 
(C) Experimental Alloy, not extensively used, 36.5%; 
and (D) a second common valve alloy, 100%. Com- 
parable figures were obtained in percentage of total 
loss of material due to corrosion. 


sential in valve face materials for present and future 
engines because of constantly improving engine per- 
formance. All of the changes designed to improve 
performance result in higher operating temperatures. 
The increased use of anti-knock compounds, which 
deposit highly corrosive non-volatile residues in com- 


On a high output supercharged engine operating 

conditions were virtually duplicated to show corro- 

sion resistance of Eatonite (left), a high nickel-chrome 

alloy (center), and a tool alloy (right). The lower 

photographs show the valves after the stem deposit 
was removed. 
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bustion chambers, further accentuates the corrosion 
problem. 

Ferrous metal—even highly alloyed—reacts at about 
1200 F. Valves are subjected, under normal condi- 
tions, to temperatures between 1200 and 1500 F. 

Development of Eatonite resulted from experi- 
ments in which ferrous alloys, high in nickel and 
chromium content were tried. Such alloys were ex- 
cellent from the standpoint of corrosion resistance, 
but they were relatively soft for the desired use and 
showed excessive wear and deformation. Other tests, 
with tool steels, which retained their sharp edges at 
high temperatures, showed that these alloys could not 
be used because their corrosion resistance was not 
great enough. Finally this alloy, containing chromium, 
nickel, tungsten, and cobalt, was developed. Labora- 
cory tests indicated that the new alloy was superior to 
tool alloys in resistance to corrosion—only slightly 
less than high nickel-chromium alloys—and that it 
would retain hardness and shape at high temperatures. 

Test indications were confirmed in exhaustive trials 
under simulated operating conditions. In engines that 
were run the equivalent of 200,000 miles of driving, 
valves showed little wear and corrosion. 

The new material is applied to the valve face by a 
welding process that bonds it in a groove previously 
cut in the valve head. 

Wide use of Eatonite is predicted in plane, truck, 
tractor, and bus engines where performance and main- 
tenance considerations often outweigh first costs. The 
alloy is also recommended for valve seat inserts where 
temperatures are lower and even longer wear can be 
expected. 





EATONITE 


HARDNESS 


TOOL ALLOY 





ROOM RED ZONE 
TEMPERATURE TEMPERATURE 


Comparative hardness of Eatonite; a high red-hard 
tool alloy, and “80-20” nickel-chrome alloy at tem- 
peratures from room temperature to over 1000 F. 
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Micro-porous flaws in castings now sealed by plastic material 


which is excellent in heat and chemical resistant properties. 


Sealing Porous Castings 


by P. S. FULLER, Plastics Div., American Cyanamid Co., New York 











Efficiency of 99°% was achieved in sealing micro porosity in this representative group of castings. 
HE POSSIBILITY OF LEAKAGE in metal castings adapted it to the impregnation of porous castings. 
which must be pressure tight has been substan- As a consequence, pressure tight castings have been 
tially reduced by Polyplastex, Inc. of Woodside, produced and great savings have been realized in 
N. Y. This concern has modified the American Cyana- terms of money, foundry time and machine time on 
mid Company's thermosetting resin “Laminac” and cast parts that might otherwise have been rejected 
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A In these photomicrographs (A) shows the type of porosity which causes castings to B 
leak under pressure and (B) shows how the same area is filled after impregnation. 


During the war, increased demands were placed 
on foundries to produce pressure tight castings of 
magnesium and aluminum alloys, copper, bronze, iron 
and other metals. Such castings went into engines 
on combat aircraft, into naval vessels and merchant 
ships, into tanks and trucks and have been widely 
used in electrical and electronic devices. Micro-porous 
flaws, which are particularly prevalent in low density 
metals such as aluminum and magnesium, have always 
plagued production men. When pressure resistance 
to various liquids and gases was required, castings con- 
taining such flaws were not pressure tight. Rejections, 
in addition to costs which can be measured, reduced 
war production considerably, thus resulting in delivery 
lags on vital war equipment. 

American ordnance units serving overseas have 
often made the statement that a salvaged machine is 
just as valuable as a new one. This applies with equal 
force to the many castings which can be salvaged 
through the use of a proper sealant. 

Now that the war is over, new alloys will be avail- 
able to industry for use in the manufacture of the new 
products. Production capacity for aluminum and mag- 
nesium has been increased tremendously and it is 
anticipated that these metals will find greatly ex- 
panded usage. Recently the Magnesium Association 
was organized, and postwar plans of its member com- 
panies are extremely comprehensive. It is anticipated 
that many applications requiring pressure tight mag- 
nesium castings will be found in the automotive, elec- 
trical and aircraft industries. 

Because castings made from all light metals have a 
tendency to be porous, successful methods of impreg- 
nation which were so important to the war program 
will play an equally important role in the develop- 
ment of peacetime products. 

The impregnation of porous castings is not meant 
to be a medium of salvaging castings which are known 
to have foundry flaws, cracks and blowholes. Its pri- 
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mary purpose is to insure pressure or water tightness 
by the elimination of micro-porosity in structurally 
sound pieces. In addition, it might be well to state 
that all castings are not necessarily porous as delivered 
from the foundry. However, machining operations 
on such castings might open up flaws, particularly 
when magnesium and aluminum are the metals in- 
volved. In fact, the impregnation of all magnesium 
alloy castings is generally accepted where specifica 
tions call for them to be pressure tight. 


This bronze casting, weighing over. 100 lb. is being 
impregnated to withstand pressure. 
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Aircraft engine parts are impregnated by the internal pressure method. 


Replaces Tung Oil 

The use of a chemical means of sealing castings is 
not at all new. Tung oil from the Orient was used 
prior to World War I and up until the time it became 
unavailable because of the recent conflict, provided a 
fairly satisfactory means of closing pores. Sodium 
silicate and phenolic thermosetting resins were both 
used in quantity prior to this war. Shortly after the 
war began, much higher requirements were placed on 
castings when they were designated for military uses. 
New alloys of magnesium and aluminum were devel- 
oped and used in applications hitherto restricted to 
much heavier metals. Not only was there a shortage 


of tung oil and dissatisfaction with other impregnants 
then used, but these new requirements and applica- 
tions caused industry to turn to improved sealants. 
Polyplastex conducted an intensive study of mate- 
rials which could be used. Their main object was to 
find something not too expensive, easily available and 
which would give the proper combination of physical 
and chemical properties. After testing innumerable 
resins and chemicals, they finally found the right prop- 
erties in a modified, anhydrous, co-polymer. One of 
the base materials is “Laminac,’ which has been 
modified by Polyplastex in order to obtain the exact 
requirements, both physical and chemical, which they 
found to be satisfactory for the purpose of making 
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castings pressure tight. The resulting material forms 
an ideal impregnating compound and is known as 
Polyplastex MC, on which patent application has 
been made. 

This resin has been developed in modified form to 
suit any particular end use. Viscosity can be changed 
to satisfy a broad range of requirements, and thus in- 
sure a proper flow into the pores of the castings. 

The chemical resistance of the impregnated and 
cured casting is excellent. It is completely unaffected 
by hydro-carbons, other petroleum products and gly- 
cols. In addition, it is unaffected by solvents, water or 
salts. Acids and weak alkalis have little or no effect 
upon the cured impregnant. The cured resin in the 
pores of the castings is tough, hard and yet resilient 
enough to allow for considerable expansion or con- 
traction of the metal itself as various degrees of tem- 
perature are encountered. Temperatures up to 450 F 
can be tolerated. 

In addition to the chemical development of this 
new material, the mechanics of impregnating methods 
were subjected to a broad study. It was found that 
individual analysis of the shape and type of the cast- 
ing has considerable bearing on the best method of 
applying the sealant. 


Machine Before Impregnation 


It is recommended that all castings be completely 
machined before impregnation. Machining operations 
have a tendency to open up internal pores which 
would otherwise be sealed by the outer skin of the 
casting. After machining, castings are thoroughly 
cleaned by conventional solvent methods. When all 
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foreign matter has been removed, the casting is pre- 
heated to 250 F in order to drive off the cleaning sol- 
vents and to eliminate any gases which may be trapped 
in the pores. The casting is allowed to cool to room 
temperature and is then ready for impregnation. 

Generally speaking, methods of impregnation fall 
into three groups: 
l. Pressure Vacuum Method 

The castings to be impregnated are set in a pressure 
vacuum chamber. Air is evacuated and a vacuum of 
not less than 27-in. of mercury is applied. The sealant 
is brought into the receptacle under vacuum until it 
entirely floods the chamber. The vacuum is released 
and air pressure of 60 to 100 p.s.i. is applied for at 
least 30 min. The pressure-time cycle varies with the 
density of the casting treated. After impregnation the 
mixture is removed from the chamber by pressure, 
and the castings are drained, cleaned and ready for 
curing. 
2. Internal Pressure Method 

When individual castings or parts of castings are 
to be impregnated, all openings but one are plugged. 
The impregnating solution is poured into the orifice 
until the casting area is completely full, the opening 
is closed, and air pressure applied for a suitable period 
of time. Both pressure and time cycle are influenced 
by the type of casting under treatment. 
3. Vacuum Method 

All ports are closed and a vacuum line is attached 
to one of the closures. The entire casting is then sub- 
merged in the sealing compound and a vacuum is ap- 
plied to pull the material through the side walls. 

After the castings are well drained and thoroughly 
cleaned, they are cured at a temperature of 250 F with 





Rejections were greatly reduced on these carbon dioxide 
cartridges by impregnation. They are made of aluminum alloy. 
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A bronze flame thrower part which required pressure tight- 
ness and chemical resistance on the part of the sealant. 


the time cycle dependent on weight and thickness of 
the casting treated. 

For special uses a Polyplastex MC coating material 
may be baked on the surface as a part of the impreg- 
nating and curing process. The resultant film has an 
ideal adhesion to the metal and serves as an excellent 
base for a finishing coat. Since this film is resistant 
to salt spray, it even may replace other preliminary 
chemical protective treatments. 


Need For Impregnation Determined 


The need for impregnation is usually determined 
by testing the casting at a pressure 50% greater than 
the maximum operating pressure to be exerted on the 
part in service. Units can be tested by immersion in 
water or by coating with a soapy solution and apply- 
ing air pressure to the inside of the casting. They 
can also be tested by applying water, glycol, mineral 
oil or mineral spirits under pressure to the inside of 
the casting and checking for leaks or seepage. It is 
usually desirable to test with the fluid to be used later 
on in the casting. By any of these methods, leaks are 
determined in the structure of the casting itself, are 
recorded and then the weak points can be observed 
after the curing of the resin to determine definitely 
that the casting is pressure tight. After impregnation, 
castings are inspected and retested in accordance with 
specifications. Generally, one impregnation is suffi- 
cient, but it is occasionally necessary to reimpregnate 
the casting in order to eliminate all pressure leaks. 





Polyplastex, together with Simmonds Aerocessories, 
Inc., conducted an extensive study of the micro-poros- 
ity existing in a complicated engine control casting. 
The results of this work are best indicated in a quota- 
tion from an article appearing in the Simmonds Aero 
News which reads as follows: “Prior to the develop- 
ment of the Polyplastex MC impregnation procedure, 
rejects due to porosity and leaks at one time existed 
80%. Since the establishment of the impregnation 
process, rejects due to the causes mentioned (micro- 
porosity) have been zero. To date several hundred 
bodies have been successfully impregnated.” 

These studies were conducted on castings which 
had no leaks and sealing efficiency results were based 
on one impregnation. One run of 500 engine control 
bodies all withstood pressure of 250 pss.i. after im- 
pregnation, without a single leak. The sealing effi- 
ciency of all castings impregnated by Polyplastex has 
been on an average of 99%. In conjunction with the 
manufacture of small aluminum alloy castings to hold 
compressed carbon dioxide, Kidde Manufacturing Co.. 
Inc. impregnated them by Polyplastex, and the sealing 
efficiency to date has been 99% with the castings be- 
ing subjected to only one impregnation. 

Other impregnation applications handled success- 
fully are: magnesium castings for radio and electronic 
equipment; aluminum casting for radar devices; alu- 
minum casting for ordnance; bronze castings which 
are used in flame throwers; magnesium units which 
are a part of fire control systems, and many other 
important parts. 


MATERIALS & METHODS 
Formerly METALS AND ALLOYS 


























XUM 





technique developed for direct plating on carbon to increase fatigue life 


and other physical characteristics without destroying electrical properties. 


Hard Chromium Plating = 
Directly on Carbon and Graphite 


by ROBERT a HERWIG, Research Chemist, Eclipse-Pioneer Div., Bendtx Aviation Corp., Teterboro, N. J 


ECAUSE OF THEIR UNIQUE properties, carbon and 

graphite products have been applied to a great 

number of uses. Some uses are: Electrical brushes. 
bearings, liners, bushings, resistors, washers, and seals. 
However, there is one disadvantage to carbon prod- 
ucts, namely, their comparative brittleness and low 
surface hardness. These have been somewhat over- 
come by impregnating the carbon or graphite with 
metals or by combining the carbon or graphite pow- 
ler with metal powders, compressing and then heat- 
ing to the desired temperature. 

In general, chromium plating on carbon increases 
the fatigue life of the carbon, increases its rigidity 
and has a dampening effect on the carbon. Chromium 
plating imparts increased physical properties without 
destroying the electrical or lubricant characteristics 
for which carbon was chosen. This is possible since 
the chromium is plated only on particular bearing 
sections 

In conducting a literature search into methods of 
plating carbon and graphite, it was with the thought 
that surface hardness could be greatly increased by 
plating with a metal such as chromium or nickel. 
The search revealed that attempts to plate carbon or 
graphite from solutions other than electrotyping solu- 
tions had not been too successful. Therefore, it was 
not too much of a surprise when the first attempts 
to plate chromium on graphite from a standard hard 
chromium plating bath resulted in no plating, or at 
best, a plate on the outer edges only. Increasing the 
voltage merely increased the amount of “gassing” 
without further deposition of chromium. 

Experiments were then directed toward obtaining 
a plate from an intermediate bath such as copper. 
This proved to be more successful as excellent cover- 
age was obtained in the rochelle copper bath, pro- 
vided the initial voltage was approximately 6 to 8 v. 
and good contact was made on the carbon. Subse- 
quent deposits on the copper plated carbon of nickel, 
cadmium, or tin showed fair adhesion, but attempts 





to plate chromium on the copper base caused lifting. Four carbon parts are racked in this manner to insure 
By instituting a careful cleaning procedure, prior to good contact between parts and work rod and close 
copper plating, satisfactory adhesion was obtained. proximity to the anode. 
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In this case chromium plating is applied to a carbon 

brush where vibration or frictional wear would cause 

failure by cracking far before the end of its useful 
electrical life. 


This cleaning procedure consisted of a soak in a 
mild alkaline cleaner followed by a short reverse cur- 
rent clean, for a few seconds. The temperature of 
the bath was maintained at 160 F, as higher tempera- 
tures or a longer strike at reverse current cause sur- 
face oxidation, resulting in a poor bond. 

Encouraged by these results, further experiments 
were performed in an effort to plate chromium di- 
rectly on the carbon. One of the factors that causes 
the most difficulty in the plating of carbon products 
with chromium is the calculating of the effective 
area, On a block of carbon or graphite 1-in. square, 
the apparent area would be 6 sq. in. Actually this is 
not true. There can be anywhere from 6 sq. in. to 
60 sq. in., or more, effective area, dependent on the 
size of the carbon particles used and the porosity 
of the resulting block. This fact reveals why, in the 
copper plating bath experiments, it was necessary to 
use such high voltage. Actually, if the effective area 
could be accurately calculated, the current densities 
were probably in the order of 50 to 75 amp. per sq. 
ft., which is the normal operating condition for the 
rochelle copper bath. 


Intimate Contact Necessary 


In this same connection it was necessary that the 
greatest precaution be used in wiring the carbon 
products for chromium plating. This is due to the 
high resistance of carbon and the small contact area 
which results in an appreciable voltage drop between 
the wire and the carbon product being plated. A good 
illustration of how carbon electrical brush manufac- 
turers decrease this contact drop is with the use of 
copper powder either sprayed or tamped into the 
pores of the carbon brush and then the electrical con- 





nection, or “pig tails” as they are commonly called, 
are riveted against this copper, thereby assuring in- 
timate contact with the carbon. This is of course im- 
practical for plating, but it does bring out the fact 
that good contact is of the greatest necessity. When- 
ever possible the carbon products should be bolted 
to the copper wire. Another important factor in the 
chromium plating of carbon and graphite is that the 
wire holding the carbon product, which also applies 
to racks, must be completely “stopped off.” This is 
necessitated by the fact that the wire will act as a 
“thief” more so than when plating steel or brass, due 
to the high resistance of carbon and graphite. It is 
a known fact that electrical current, which also ap- 
plies to the metal ions that carry the electrical cur- 
rent through the solution, will travel through the 
path of least resistance. In one of the earlier experi- 
ments, when the copper wire was not insulated, the 
bare copper wire prevented the deposition of chromi- 
um on the carbon to a radius of approximately 1 in., 
regardless of any increase in voltage. 

Parts which have been securely wired and “stopped 
off” are immersed in a standard chromium bath, held 
at a temperature of 115 F, to minimize the attack 
on the carbon. The chromic acid content of the bath 
used was 33 oz. per gal. and the ratio of the chromic 
acid to sulfate maintained at 100:1. In order to ob- 
tain the highest current possible on the carbon prod- 
uct being plated, it is necessary to move the anodes 
to within 1/16 to 1/4 in. of the carbon part. This 
introduces another difficulty in that the placing of the 
anode so close to the parts being plated causes shorts 
and burning of the plate. For the best results the 
carbon products should be placed on self contained 
anode racks. This will minimize any danger of a 
short due to the parts touching the anodes during 


plating. 


High Striking Voltage 


In applying current, the highest possible voltage 
available should be used as a strike. In our experi- 
ments we used about 8 v. This high voltage was 
maintained for approximately 2 min., or until com- 
plete coverage was obtained on the carbon product. 
The voltage was then decreased to 4 to 5 v. for 30 
min. and further decreased to 3 v. for 114 hr. This 
combination of voltages resulted in a bright chromium 
deposit of approximately 0.002-in. thick, measured 
with a metallograph. The resulting deposit was cut 
and ground without any chipping of the bond be- 
tween the chromium and the carbon. 

It is most important that the higher voltage should 
not be used for too long a period of time, as the 
chromium deposit that occurs at the higher current 
densities is more highly stressed due to the occluded 
hydrogen gas and chromic oxides which causes lift- 
ing and severe cracking of the chromium plate. 

Summing up all these factors, the following rules 
must be observed for plating carbon and graphite 
directly with chromium: 

1) Clean carbon or graphite product carefully by 

soaking in a mild alkaline cleaner followed by 
a short reverse clean. 


MATERIALS & METHODS 


Of 2 ™ BIT) * 












XU 











CARBON RING 


Shown at the top are three stages of plating a carbon 
ring to prevent corrosion of aluminum when that 
material is coupled with carbon. Successive platings 
are of copper, then tin and finally cadmium. The 


2) Wire as securely as possible. 

3) Stop off all exposed parts that are not to be 
plated. 

4) Place parts within 1/16 in. of anode. 

>) 


Strike at high current until complete coverage 
is obtained. 

6) Reduce current to a low amperage and plate 
to desired thickness. 
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CaDON RING 
PLATED WITH COPPER 
TIN AND CADIAUM 
IN ORDER 20 PREVENT 
CORROSION OF ALUMINUH 
WEEN COUPLED W 
CAPEON 


lower view shows a similarly treated carbon ring 
cemented into an aluminum housing. Plating has 
been removed from the external surface of the carbon 
ring. 


Some experiments were performed plating from a 
cold chromium bath. Preliminary results indicated 
that the conditions would be less critical. However, 
the chromium deposit was not as pleasing and con- 
tained greater porosity. Furthermore, the plating of 
chromium on carbon was performed with the thought 
of using the standard production chromium plating 
bath which operates at an elevated temperature. 
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In making small gears subject to heavy loads, a final grind after 





heat treating will give better results and correct distortions. 


Grinding Hardened Steel Precision Gears 


How to Avoid Cracking and Improve Service Properties 


by EMIL A. KOETHER 


precision aircraft gears—has been for those of 
minimum cross section which will transmit great 
amounts of power in small spaces, must be highly re- 
sistant to wear and be practically unbreakable. This 
demand has increased the difficulties of gear making. 


|: RECENT YEARS the demand in gears—especially 


Development Engineer, Abrasive Div.. Norton Company, Worcester, Mass 


Gear tailures and processing problems often can 
be traced to the nature of the materials and the vari 
ous heat treatments to which they are subjected from 
the steel mill through and including forging. New 
alloys which require accurate temperature control 
and controlled cooling in heat-treating have added 


An involute propeller spline being shaved. (Courtesy: Michigan Tool Co.) 
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new problems. Various types-ot alloy steels are used 
tor different gears and the hardness of the blanks 
may run from 30 to 40 Rockwell C before machining. 
Design of the forging die is important as the flow 
lines about the axis of the gear should be uniform and 
continuous. 

The object of this article is to present information 
that will bring about an understanding of some of 
these problems and help to improve the quality of 
such gears. Included is a study of the effect of grind- 
ing on gears used in aircraft engines and the relative 
effect of grinding on the endurance limit of gears and 
gear tooth fatigue. The data were obtained by our 
engineers in cooperation with engine manufacturers 
and other gear experts. 


Should Hardened Steel Gears be Ground? 


When many manufacturers not previously engaged 
in the aircraft industry started production of aircraft 
engines, urgent production requirements and the lack 
of experience with this particular precision problem, 
caused excessive rejections due to burns and cracks of 
nitrided and carburized gears after grinding. 

At first rejections were blamed almost entirely up- 
on the finish grinding operation. Burned or cracked 
gears still occur from time to time in varying per- 
centages, but by improving various operations of 
manufacture, the average percentage of rejects at the 
present time has been reduced to a very considerable 
extent. Nevertheless some engineers feel that the 
grinding, of hardened gears introduces a ‘definite 
hazard and have therefore eliminated grinding on 
some of the lightly loaded aircraft gears. 

The results of our investigation indicate that most 
gear grinding troubles can usually be traced to faulty 
or imaccurate preparatory operations or procedures 
prior to grinding. There has been a tendency to 
tolerate relatively large dimensional inaccuracies in 
the preparatory operations on aircraft gears, if the 
gears are to be finished by grinding, because some 
engineers depend upon the final grinding operation 
to correct inaccuracies and errors. 

This condition of course places an additional re- 
sponsibility upon the gear grinding operation and 
has caused the introduction to a great extent of the 
so called “hazard” of grinding hardened aircraft en- 
gine gears. We must remember that the limit load 
for properly lubricated gears depends upon the sur- 
face endurance limits of the materials, the accuracy 
of the radii of curvature of the mating profiles, as well 
as on the hardness and structure of the surfaces of 
the mating teeth. 


Effect of Heat Treating on Other Processes 


Gears are usually produced by shaping, planing, 
hobbing or milling. These methods are mostly con- 
tinuous and performed on special gear cutting ma- 
chines on which the cutting tool and gear blank re- 
volve or index together and the cutter is either fed 
across or into the gear blank as it indexes or revolves, 
thus generating the involute contour of the teeth. 
Gear blanks must be machined accurately on all di- 
mensions and to the proper diameter, so that the cut- 


DECEMBER, 1945 


ting tool can be centered properly and adjusted to cut 
to the correct depth of tooth. 

Cutting tools must also be properly designed and 
ground in order to assure accuracy of the involute 
tooth contour and to allow a uniform amount of metal 
for grinding. Holes must be held to close limits and 
concentric with the gear diameter and the mandrels 
must fit the holes accurately or the gear cannot be 
held rigidly or correctly for either cutting or grinding 
of the teeth. Gear side-faces must be parallel and at 
right angles with the holes. These are only a few of 
the many requirements demanded to machine pre 
cision gear teeth accurately. 

Although some shaved gears are now being em 
ployed, the greatest objection to shaving aircraft en- 
gine gears is the probability of distortion and de- 
carburization during heat treatment, after the gear 
tooth contour has been finished. Considerable distor- 
tion, often of a non-uniform nature particularly of 
carburized gears, occurs upon quenching. If heat- 
treating procedure can be improved to cause a more 
uniform distortion and an allowance be made to com- 
pensate for this condition in cutting the gear origi- 
nally, shaved gears to some degree at least will replace 
ground gears, especially where the gears are lightly 
loaded in use. A great deal of development work is 
being done in this direction. 

The fact that aircraft engine gears are normally 
carburized only locally probably aids in controlling 
distortion, especially if the case depth and carbon are 
uniformly controlled. If the total error of the hard- 
ened gear can eventually be held to 0.0005 in. or less 
with practically no surface decarburization, gear grind- 
ing may be substantially curtailed. 

After finish machining, gears are carburized to a 
depth of 0.030 or 0.040 in. per side usually allowing 
0.015 to 0.020 in. on the diameter for finish grinding. 
The gears are heat-treated and tempered to a hardness 
of 60 to 65 Rockwell C and cleaned by various 
methods. Side faces, bore and teeth are then ground. 

Some producers of gears are experimenting with 
the following procedure: Machine the teeth of the 
gear in the usual manner, but closer to the finish size, 
then shave for accuracy of contour allowing 0.006 to 
0.007 in. on the diameter for finish grinding. The 
gear will then be carburized, heat-treated and finish 
ground, removing only 0.003 to 0.0035 in. stock per 
side. In order to accomplish this, distortion in heat- 
treating and decarburization must be held to a mini- 
mum. Special heat-treating equipment and quenching 
dies are being developed for this purpose. 


Preparation of Work 


Very accurate production tools and other types of 
special cutters must be considered for the preliminary 
Operations on certain types of gears where grinding 
may be replaced. Shaving can be used after rough 
shaping operations as well as after hobbing. Cutters 
of the rotary type of shaver are being considered al- 
most exclusively at the present time because the first 
cost of these cutters is much lower for each applica- 
tion than the rack type. Test data on shaved gears 
has extended far enough to predicate the durability 
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of certain types of heavily loaded aircraft gears. 

Another important factor which is being con- 
sidered is that the deterioration of the cutter contour 
is much more gradual than an abrasive wheel, there- 
fore only periodic set-ups and inspection are neces- 
sary to control the form of a shaved gear tooth. How- 
ever, accurate machining and shaving and subsequent 
heat treating depend on a forging or blank that is 
more closely controlled for dimensional accuracy than 
is required at the present for grinding. With the ex- 
ception of the human element, if gears were held to 
the same accuracy for grinding, many difficulties er- 
roneously attributed to grinding would cease to exist. 
This margin in favor of grinding is not great, because 
variations in grinding stock not only affect case depth 
but may cause possible burning or checking of the 
gear tooth surface, due to excessive and non-uniform 
stock removal. 

Many experiments have been conducted on shaved 
gears, but the complicated forms of non-uniform sec- 
tion will require more study. It seems to be generally 
agreed that shaving of certain type gears may have 
certain advantages provided they meet quality and 
production requirements of aircraft engine gears. 
Distortion after heat treating is not entirely a matter 
of chemical analysis of the material and method of 
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heat treatment but also of design and proper ma- 
chining preparation of the blank. An indication of 
probable distortion is the measure of hardenability of 
the gear blank and its design. 


Cracked Gears 


Unless the decarburized surface of gears is entirel) 
removed after heat-treating by thorough blast clean- 
ing, grinding can cause burning of the tooth. The 
decarburized surface, which is soft, has. a tendency 
to load and dull the abrasive wheel rapidly, thereby 
generating sufficient heat to cause superficial surface 
burns. Some aircraft engineers are of the opinion that 
the proper steel, uniform case and heat-treatment of 
gears is more important than extreme tooth accuracy. 
If aircraft engine gears can be manufactured by the 
shaving process and the size and tooth contour main- 
tained interchangeable, shaved teeth may be accepted 
as substitutes for ground teeth. However, greater dy- 
namic loads can be carried on accurately ground gears 
than on those finished by shaving because correction 
for accuracy of tooth error after hardening is difficult 
to achieve. 

Dynamic loads are the maximum momentary loads 
set up by operating or dynamic conditions which usu- 
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ally are the result of deformation or other errors be- 
tween contacting tooth surfaces. A few ten thousandths 
additional increase in deformation or error may also 
add greatly to the force of impact. High temperatures 
at the surfaces of the teeth may lower the resistance 
of the material to surface fatigue and also cause super- 
ficial cracking. In addition, the nature of the load, the 
strength of the gear tooth as a cantilever beam to 
resist breaking, or the heat of operation may also 
limit the load capacity of any hardened gear drive. 

According to Earle Buckingham the actual service 
loads on mating teeth of gears are not steady and uni- 
form but rather a series of impulses of varying in- 
rensities. The transmitted load is the average load. 
Even with perfect gears, the tooth load is not uni- 
form. Materials are elastic and there is always some 
deformation of the gear teeth under load. As a result, 
the entering pair of tooth profiles pick up their share 
of the load with some shock. This deforms the teeth 
more than the average amount and also disturbs the 
velocities of the gear blanks and introduces a mo- 
mentarily greater amount of torsional deflection in 
the connecting shafts. 

When errors are present in tooth form or spacing, 
the intensities of these and other shock loads become 
greater with an increase in the error. Tests indicate 
that the extent of these errors is the primary factor— 
the nature of the error in itself seems to make but 
little difference. 

The accompanying graph shows the intensities of 
these dynamic loads for perfect gears, and gears with 
different amounts of error, under an average or ap- 
plied load of 10,000 Ib., at different pitch line veloci- 
ties. At very low pitch line speeds and at very high 
pitch line speeds the accuracy of the gears plays but a 
little part. But between these two extremes, the ac- 
curacy of the gears is a most important factor. 


Cracking as Related to Material and Processing 


Cracked gears are thoroughly investigated by the 
manufacturer to determine the possible cause, so 
that necessary corrections in machining, heat-treat- 
ment or grinding can be made. Many gears are also 
given an additional hot oil treatment at 350 F for 
several hours before or immediately after the final 
grinding operation to further relieve the stresses due 
to hardening or previous rough grinding. 

Another method which helps eliminate cracking 
is to avoid excessive stock removal by grinding in the 
bottom of the roots of the teeth. This is accomplished 
by machining the gear with special gear cutters or 
protuberance hobs to provide sufficient clearance to 
blend the gear tooth profile with the root fillet by 
grinding, but without grinding of the bottom of the 
gear tooth root. Although this is an improvement, it 
is often difficult to properly blend-in the curvature of 
the teeth with the unground root radii. Honing, 
polishing or abrasive blasting of unground gear roots 
to remove any decarburized surface is also extremely 
important. 

The proper selection of grinding wheels is im- 
portant because soft wheels which cut freely and 
which reduce danger of burning the hardened surface 
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of the material may not hold their edge to correctly 
blend in the radii of curvature of the teeth with the 
root fillet. Hard wheels hold their edge better, grind 
the contour more accurately with a finer surface finish, 
but have a tendency to burn the gear teeth sufficiently 
to cause superficial surface cracks, which may result 
in fatigue failure of the gear under actual service con- 
ditions. Therefore, the selection of the correct wheels 
to give the best grinding results should be done with 
the help and advice of competent grinding engineers. 

Stress analysis determines the direction and magni- 
tude of forces in material under stress. Fatigue tests 
indicate physically, under given loads and conditions, 
how the stresses affect service life. Cracks in gear 
teeth that are found directly after grinding and are 
due to burning usually occur near the roots, but sel- 
dom in the root bottom where the appearance of burn- 
ing actually shows. The reason for this condition is 
that the burned area may cause an abrupt reversal of 
the outer surface stress, with the most highly stressed 
points near the border line of the burn (heat check- 
ing). 

This condition also occurs where intricate parts are 
selectively carburized and hardened. Crackage takes 
place upon severe quenching, usually on the highly 
carburized case, at sharp corners, holes or very thin 
cross sections. Too high carbon content may cause 
case embrittlement, requiring a change in heat treat- 
ment and additional tampering prior to grinding. A 
double heat treatment to develop the best possible 
structure for case and core of some gear steels is 
highly desirable. 


Improving Fatigue Strength 


High internal stresses cause warpage, cracks and 
fatigue failures in hardened parts. Compression 
stresses can be obtained by carburizing, nitriding and 
by severe quenching. Cold working such as peening, 
rolling, compressing, cutting and burnishing will set 
up compression stresses mechanically. A harder mate- 
rial in a mating gear may also cold work the surfaces 
of a softer gear and increase its surface endurance 
limit materially. 

Dynamic loads produce stresses which usually vary 
between the ultimate strength and fatigue limit, there- 
fore large dynamic loads can cause instantaneous 
failure due to inaccurate tooth contour or surface 
finishes which allow high stress concentration. Low 
loads produce a more gradual integration of the con- 
tacting tooth surfaces. 

Cracking of the top surface of the metal renders it 
useless as a load-carrying medium. In order to insure 
ample lubrication of mating tooth surfaces, some 
heavily loaded gears are now being ground to 30 to 
45 micro-inch r.m.s. surface finishes, which help to 
prevent the plastic flow of material caused by high 
momentary temperatures, thus greatly reducing pos- 
sible scuffing, scoring and seizing of the highly loaded 
gear tooth surfaces. Lightly loaded aircraft gears may 
be produced with much finer surface finishes. 

Improvements in fatigue strength that result from 
various treatments where they are properly applied, 
is largely a matter of the residual stress pattern which 
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1s obtained. However it is also possible to get the 
wrong pattern of stress distribution in which case 
fatigue strength may be decreased. 

Carburized parts are fatigue resistant because 
through hardening treatment, the strength of the 
outer carburized layer is highly stressed in compres- 
sion. The compressive stress results from thermal 
contraction of the outside layers upon quenching and 
the increase in density of the material. 

When a heated cylindrical part is quenched, the 
contraction of the outer layer stresses the still hot 
plastic inner material beyond its yield strength and 
this inner material is thus upset. As cooling pro- 
gresses the inner material also contracts, which com- 
pressively stresses these outer layers to a greater de- 
gree. 

Also, due to the larger carbon content of the car- 
burized layer, this layer is transformed during quench- 
ing to martensite of greater volume, which increases 
the surface compressive stress over that obtained by 
thermal contraction. Compressive outer surface stresses 
are more or less balanced by the core tensional stresses. 

The average depth of carburized layer is approx: 
mately 0.040 in., if all preceding operations have been 
properly performed and the piece of hardened mate- 
rial then properly ground without generating much 
heat. In this case the stress reversal of the outer sur- 
face layer should not penetrate beyond a depth of 
0.0005 to 0.0015 in. which is only a small portion of 
total carburized layer in compressive stress. How- 
ever, we must bear in mind that this outer surface 
layer can be made softer, weaker and more ductile 
than it was in the pre-ground state and that the outer 
skin will have less strength to resist plastic deforma- 
tion and bending stresses, if excessive heat is gener- 
ated by improper grinding procedure. 

A crack usually starts under shearing stress within 
the crystalline grains which make up a piece of metal 
and occur in a minute area of the plastically deformed 
surface. Such a crack once started can spread rapidly 





causing eventual fatigue failure of the gear. The thin 
outer surface layer which is under tensional stress can 
be compressively stressed by the cold working of this 
outer surface. If, however, the metal is burned sufh- 
ciently so that metallurgical changes occur in the sub- 
surface layers of the metal, cold working is highly 
questionable. 

One of the methods of stress analysis is to introduce 
desired surface stresses into a cylindrical bar of metal 
by carburizing and hardening, nitriding or some form 
of cold working. The bar of metal is then concentri- 
cally bored out in increments, until the required radial 
thickness is obtained. Suitable strain gages register 
the dimensional changes caused by the redistribution 
of stress as the radial thickness of the test bar is re- 
duced by boring the interior. Unless the cutting edge 
and contour of the boring tool is closely maintained, 
precise results cannot be obtained as a slightly dulled 
cutting edge will set up machining stresses due to the 
burnishing or increased pressure action of the dull tool. 


Conclusion 


A great deal of work is constantly being done re- 
garding the fatigue properties of various types of 
gears. Many experiments have also been conducted 
by engine manufacturers relative to shot peening the 
finished ground surfaces of hardened gear teeth to 
establish the actual advantages of cold working by 
this method, upon the ground surface finish and upon 
the fatigue life of the gears under various loads and 
conditions. 

Whatever the outcome it is evident that careful at- 
tention to all the details of all manufacturing opera- 
tions and heat treatments of hardened aircraft engine 
gears are important. Dimensional accuracy and inter- 
changeability which will permit maximum resistance 
to the intensities of various tooth loads, particularly 
of highly loaded gears, can best be achieved con- 
sistently by a tinal grinding operaticn. 


The production of gears for aircraft uses imposed many new problems on production men. This battery of gear 
shaving machines was used by Packard in making gears for Rollys Royce aircraft engines. (Courtesy: Michigan 


Tool Co.) 
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... by REVERE 


Revere NOW offers rod in a wide variety 
of alloys and the following shapes: round, 
hexagonal, octagonal, square, special. 
The physical characteristics of this rod 
vary with the alloy of which it is made, 
and the nature of our processing of it. 
Thus we can furnish you with rod suitable 
for practically any fabrication process 
and end use. 

We offer Revere rod in the following: 


Copper Manganese Bronze 
Free-Cutting Copper 
Free-Cutting Brass 
Brass (not free-cutting) 
Red-Brass 

Naval Brass 

Muntz Metal 
Commercial Bronze 
Roman Bronze 


Herculoy 

(Silicon Bronze) 
Aluminum Bronze 
Aluminum-Silicon Bronze 
Nickel Silver 
Magnesium Alloys 
Aluminum Alloys 
Special Alloys 
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Available in coils cr straight lengths, 
depending on size and composition. For 
full details, prices and deliveries, consult 
your Revere Distributor or us. The Revere 
Technical Advisory Service will gladly 
work with you in selecting the rod best 
fitted for your needs. For this assistance, 
which is given without obligation, just 
write the nearest Revere Office. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N.Y. 
Mills: Baltimore, Md.; Chicago, lil.; Detroit, Mich.; 


New Bedford, Mass.; Rome, N. Y.—Sales Offices in 
principal cities, Distributors everywhere 


Listen to Exploring the Unknown on the Mutual 
Network every Sunday evening, 9 to 9:30 p. m., E.S.T. 





Produced by the Sinteel Powder Metal Process, this innocent-looking 


part is 4 VITAL COMPONENT OF THE FABULOUS VT FUZE. 


When Little Parts Pose Big Problems 


Excerpt from a letter of the Applied Physics 
Laboratory, Washington, D. C. to Dr. Paul 


Schwarzkopf. our Director of Research. 


...+.» We think that you should know that 


your firm produced the most difficult class of 


sintered nickel cups from the standpoint of 
close limits... . 
To meet the threat of the Japanese suicide 


bombers it was necessary to have the safety 


If you use parts let us look at them 


Write, phone or wire. 


devices in these particular fuzes operate 


within very narrow time limits. 


Had it not been for the superlative efforts 
of your company both as to quality and quan- 
tity we might not have been able to supply 
the Navy with the material which kept the 
fleet operating off Okinawa, to name but one 


instance which might be cited... . 


_ American Electro Metal Corporation 


YONKERS 2, NEW YORK «¢ ¢ « 
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Because of their many favorable characteristics, stainless steels 
have become of increasing interest to industry, both large 
and small. As each new user tackles the processing of stainless, 
he is beset by a lack of knowledge of how to select and 
any he has previously encountered, 
J Here we present a useful guide to choosing and processing 
the most frequently used grades of wrought stainless - 
steels, based on the experiences of the processing experts of 
stainless steel producers. Rather than to try to point out 
the variances of all stainless steels, Mr. Cady has confined his 
7 discussion to those grades most readily accessible to the 
y small and moderate-size users. 
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The Fabrication of Stainless Steel Products . . Page 1771 
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Stainless steel has four distinct values 
for industry. They are: 1. its contributions 
to the beauty of finished products, 2. its 
contributions to mechanical strength, 3. its 
corrosion resistance, and 4. the ways in 
which its fabrication tightens up entire 
production lines and leads to reduced 
costs with higher qualities in the fabrication 
of other materials. 

The first two of these, beauty and 
strength, depend largely (but by no means 
wholly), upon the corrosion resistance of 
stainless steel. 

Beauty of finished products was the prin- 
cipal stainless steel salesman before the war, 
and will keep on selling plenty of stainless 
wherever such beauty is desired. More than 
a little sales value is in the romantic con- 
notations of the word ‘“‘stainless’’. 

During the war the contributions of 
stainless corrosion resistance to the structural 
strengths of products came strongly to the 
consciousness of the designer. 

Stainless steels are inherently strong. They 
are true alloys of metals which are inherent- 
ly strong. Uniformity of steel is absolutely 
necessary to the control of the qualities of 
products to be made of stainless and to the 
operation of the production lines on which 
stainless steels are fabricated, therefore 
stainless steels are made uniform and are 
uniform in their strengths. This same close 
control of production methods in mills 
producing stainless steel permits control 
of the direction of strength, whether length- 
wise or transverse or both. 

All such factors point to stainless steel 
as a material to be used wherever high 
strength is wanted with the smallest prac- 
tical size, weight, and area of the part. 
To these factors must be added the strength 
contributing methods of making parts to 
high accuracies, of closely controlling the 
shapes of threads and other areas, of cor- 
rugating or otherwise bending to shapes 
which have increased strengths, of cold 
working and of heat treating. Various al- 
loys of stainless steel are susceptible to all 
the strength contributing methods by which 
parts are made strong although small. 


Corrosion Resistance vs. Fatigue 


One more factor is important. The 
strength must be permanent. 

A high percentage of the failures of 
machine parts in service are caused by 
fatigue. And as is well known, the fatigue 
failure usually starts with an accumulation 
of forces at a weak spot on the surface of 
the part, and propagates from there. 
Corrosion is the most common cause of 


As compared to common steels stainless 
steels are expensive. Their higher costs 
are necessitated by the costs of such alloying 
elements as chromium, nickel, selenium, 
columbium, and others, and by the labor 
which goes into their making. 
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fatigue propagation points with abrasion the 
second and faults in the raw material or in 
its finishing the third. 

Once corrosion has created that starting 
point, the hardness which was given the 
part to prevent abrasion may become the 
greatest friend of the attacking fatigue 
and the greatest enemy of the part. Cor- 
roded soft materials often are more fatigue 
enduring than corroded hard ones, and yet 
the hardness may be absolutely necessary 
to prevent abrasion or rapid wear. 

The obvious answer for many parts has 
been stainless steels which will not corrode 
under the conditions encountered and which 
can be hardened or otherwise strengthened 
as required. 

True surface hardness is another advan- 
tage which stainless steels share with some 
of the other alloy steels. The stainless 
steels which can be hardened by heat treat- 
ment (not all of them can) include plenty 
of alloys which are not subject to decar- 
burization. Decarburization can be so thin 
that neither a microscope nor a hardness 
testing instrument will detect it. And 
decarburized areas can be ideal propagation 
points for fatigue failure by permitting 
either abrasion or corrosion. 

As true alloys, heat treat hardenable 
gtades of stainless steels harden more 
uniformly through their cross sections than 
do the common steels. They do not give 
up their heat to the quench as rapidly as 
do the common steels but the hardening 
effects of the quench go more completely 
and uniformly through them. The effects 
of the heat treatment on overall strength, 
therefore, are likely to be greater with 
stainless steels and also to be more uniform. 

All of these advantages lead to reduced 
factors of safety when designers are con- 
sidering the absolute minimums of sizes 
and of cross sectional areas with which 
parts must be made. And corrosion resist- 
ance which leads to long life of the part 
is the! most important contribution of 
stainless. 


Use to Increase 


The net result has been a great increase 
in the use of stainless steel. In the prewar 
years, 250,000 tons a year was big produc- 
tion for the stainless steel industry. This 
might very well the maximum amount 
which would be made if stainless was sold 
for its beauty alone. But with the struc- 
tural strength advantages being capitalized 
as well as the beauty, 500,000 ton peacetime 
years are to be taken for granted and 


Stainless Steel Grades 


An engineer who has had experience in 
several stainless steel mills estimates that 


average labor costs are 225% of raw ma- 


terials costs in these plants, leaving only a 
fair figure to be added as burden to reach 
the present sales prices. Some of the high 





those grades and not to average 
steels bought by average customers, % 
tends to bring up the averages of labor a 








1,000,000 ton-years are in plain sight 

Much of this increase is coming frp) 
thousands of new users who learned abgy 
the values of stainless by watching i) 
behavior in the war products which th} 
made of it. To a large extent these nal 
users—and some of the older users—nep, 
have had opportunity to acquire all % 
knowledge of stainless that would be ben 
ficial to them. The principal knowled 
needed seems to be that of fabrication gy 
of selection of alloys or grades. 

The fabrication methods which are neg, 
ed for stainless steels may be doing as mug 
to sharpen the competition of other m 
terials against stainless as to promote th 
use of stainless itself. This is not becauy 
stainless steels are difficult to fabricate, by 
because their fabrication methods ne 
careful working out and close control, 

Once the exactness of methods needed fy 
stainless has become habitual in a shop, thy 
same exactness is applied to rival materig 
and to the processes by which they x 
protected against corrosion, with the res} 
that those rivals appear at their best ani 
give stainless a much harder battle for tk 
business than it would have if they we 
processed by the somewhat hapham 
methods so often applied to them. Thisi 
profitable for the shop as a whole and; 
serves to confine the use of stainless sted 
= applications for which it is most prof 
able. 

Some stainless steel alloys are much mor 
difficult to fabricate than others, and tk 
kinds and degrees of difficulty vary wit 
the kinds of fabricating processes and tk 
kinds and operating conditions of the m 
chines and other equipment available fr 
performing those processes. 

There are some stainless alloys whit 
are so difficult to work that fabricating the 
at all is an engineering feat. These are ux 
for limited applications in oil refinetis 
and in gas turbines, and in other mechw 
isms where their abilities are worth all the 
fabrication costs. The ordinary fabricw 
is never likely to handle them. But mam 
an ordinary fabricator is using alloys whic 
by his processes and on his equipment, st 
far more difficult to work than other alos 
that would be equally suitable for bi 
purposes. 

Any stainless steel fabricator, and et 
cially any one contemplating the use ¢ 
stainless for a new product or for the fis 
time, should consult the makers of stainles) 
steels and should give them all of t 
information shown in Table I. They har 
some of the best sales engineering servic 
in all industry. 




























labor cost goes into the making of the ext 
special grades which are used for sped 
purposes, and although charged direaly® 
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in over-all estimates. But in any case the 
ratio of labor to raw materials is just about 
the same as that to be expected in the plant 
of a maker of ball bearings or of any other 
precision part—the making of | stainless 
steel is a precision industry and is run at 
precision industry labor costs. 

To this precision labor cost may be 
added high laboratory control costs. From 
raw material to finished product, stainless 
steel production is laboratory checked with 
unusual thoroughness. Dimensional and 
other inspection along the production line 
also is thorough. Authorities estimate that 
about 50% of the physical qualities, corro- 
sion resistance, and the like, of stainless 
steel is dependent upon the selection and 
melting of the raw materials and that the 
other 50% is contributed by what happens 
in the rolling, drawing, pickling and similar 
production operations. 

There is, then, no room for anything but 
carefully controlled methods anywhere along 
a stainless steel mill production line. 

Such careful control finds its value in the 
uniformities of the performances of prod- 
ucts fabricated from stainless steel. Those 
uniformities are enduring ones, and they 
need to be. Very often the extra costs of 
stainless are planned to be amortized over 
periods of years during all of which time 
the endurance or lack of endurance of the 
stainless steel will make or break the repu- 
tations of the fabricators of the stainless 
steel parts. There are some “tough” appli- 
cations which will quickly destroy any 
metals used for them—stainless steels got 
ever increasing numbers of the tough jobs 
in the war because stainless would stand 
up much longer than materials it displaced 
—but for the most part it is long endurance 
of beauty or of mechanical performance at 
which a fabricator aims when he selects 
stainless steel for his product. 

The final cost of a stainless steel part can 
be known only after its fabrication cost is 
known. The fabricator can have his choice 
of several analyses or “grades” of stainless 


steel each of which will be more than 
adequate for his purposes in beauty and 
durability, and each will have a different 
fabrication cost by his present methods, as 
well as a different purchase cost to him. 

A modification of fabrication methods 
may permit still more profitable selection 
of grades. 


The fabricator can take his choice of 
several different forms, such as plates, 
sheets, strip, rounds, hexagons, octagons, 


squares, special rolled shapes, seamless tubes, 
welded tubes, wire. 


Range of Alloys 


Stainless steel depends primarily upon 
chromium for its corrosion resistance and 
secondarily upon nickel and other alloying 
elements. In its descriptions the chromium 
is mentioned first and the nickel, if any, 
second. Both are mentioned in straight 
percentages; 18:8, for example, meaning 
18% chromium and 8% nickel. Carbon 
is presented in points as in any steel. 

Stainless, when smoothly finished and 
properly cleaned, becomes oxidation proof 
in the atmosphere and at atmospheric tem- 
perature or somewhat elevated temperatures 
when it contains 12% chromium or is “12 
chromium”. But if very slow rusting is 
permissible to the product then an alloy 
containing as little as 4% chromium or 
some percentage between 4 and 12 may be 
satisfactory. When resistance to corrosive 
agents other than atmospheric moisture is 
needed the chromium and other alloy con- 
tent may have to go much higher. Higher 
alloys have to be added for various strength 
factors and to aid in various fabrication 
processes also. 

here have to be limits somewhere. 
Therefore by agreement within the stain- 
less steel making industry stainless steel may 
contain a bottom limit of 4% of chromium 
and a top of 50% of all alloying elements 
combined. Alloys containing less chromium 
than stated might be slightly more rust 
resistant than common steels but neverthe- 
less they are not called stainless, and alloys 
containing more than 50% total of all 
alloying ingredients might be highly cor- 
rosion resistant but nevertheless they are 
called high alloys and not stainless steels. 

Within this range there are some 50 
generally known alloys of stainless steel. 

Of these 50, about 18 are special alloys 
or are specially rolled or otherwise processed 
to give them qualities which are unusually 
well suited to narrow ranges of use. Some 
of these 18 are so spectal as to be on 
“secrets” lists and are sold only to a hand- 
ful of customers who share the secrets. 
Others are special for cold heading, or 
special for cutlery and the like. Some of 
these last are made by only one or two 
steel mills, the others leaving the business 
to them by tacit consent, and the prospec- 
tive customers in the limited fields being 
the objectives of special sales promotion 
campaigns. 

There are some 32 alloys or “grades” in 
general use. They are shown in Table II. 
Many of the special grades are mild but 
closely controlled variants of the 32 general 
grades. Thus in the widely used number 
304, which calls for 18.0 to 20% chromi- 
um and 8.0 to 10.0 nickel, the nickel 
by specification might be kept to the 10.0 
or “high” side; this would be a special 
steel. The carbon also might be kept high 
or low in various general grades, thus 
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When special grades actually are needed, within a year or a shorter time period, ani | 
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setting up closely controlled variants which 
would constitute special grades. it is better to specify the purposes for which how hungry the mills are for business, This 
Of the 32 general grades, about 5 are in they are to be used and the fabrication statement may not apply to two or three of 
most general use and are most readily ob- method, with tests of raw materials and of the individual mills, but in common wit 
tainable in all shapes and sizes and forms. finished products by which judgment of 10,000 other kinds of business houses mo 
Steel mills differ on this point, but the quality is to be made, than to write metal- of the stainless steel producers are highly 
consensus of opinion seems to be that the lurgical specifications. If the stainless steel interested in the matters of whom the 
most commonly used grades are 302, 303, mill knows exactly what is wanted it can please, what it is mecessary to do fy 
304, 316 and 416. be trusted to run its end of the game. profits, and how to avoid doing the thing 
It is better to use one of the most com- that are not necessary for profits. 
mon grades if practical, and failing that to For the smaller fabricator, much depend; 
use one of the 32 grades in general use. Warehouses and Producers upon what he happens to find in stock by 
The specifying of special grades or of Wie shopping around. If a mill is producing | 
alloy percentages which are more closely In deciding what grades, sizes and forms is carrying in stock for a big custome! | 
controlled than the standards for the general of stainless steels to use, and indeed, which something that the smaller fabricator want | 
grades, is a purchasing habit which con- ones it is possible or practical to obtain, then he is in luck. This is one of th 
tains more of romanticism than of prac- much depends upon the size or the busi- reasons for sticking to the 5 most commo 
ticality, and which can lead to unnecessarily ness importance of the fabricator, how much grades, the grades most likely to be foun ! 
high costs for stainless parts. of a given product he is likely to need in stock at the mills or at the warehouse, 
( 
| ( 
Table 1I—A. 1. S. |. Types and Analyses ) 
I 
| | 
Mn Si P S - ( 
} | r N 
| — c Max. | Max. | Max. | Max. e oy Other t 
: % % | % % | , 7 
| 301 Over 0.08 | 2.0 1.0 0.04 0.046 | 16.0/18.0 | 6.0/8.0 | i 
| Max. 0.20 | | i 
302 Over 0.08 2.0 1.0 0.04 0.04 17.0/19.0 8.0/10.0 ; | 
wv Max. 0.20 | 
9 —_ 
a 3028 Over 0.08 2.0 2.0/3.0 0.04 0.04 | 17.0/19.0 8.0/10.0 F 
7 Max. 0.20 ; 
oO 
Non- 303 Max. 0.20 2.0 1.0 x x 17.0/19.0 8.0/10.0 | x , 
Fr} Hardenable | ——_—_—_—— 
7 Austenitic 304 Max. 0.08 2.0 1.0 0.04 0.04 18.0/20.0 8.0/10.0 
U (Non-Magnetic ——— Teen 
= Except when 308 Max. 0.08 2.0 1.0 0.04 0.04 | 19.0/21.0 10.0/12.0 
‘ severely ed —_—— 5 
= esid-wotked) 309 Max. 0.20 2.0 1.0 | 0.04 0.04 | 22.0/24.0 12.0/15.0 
= EE...) ee ce ae aa : 
> 310 Max. 0.25 2.0 1.5 0.04 0.04 | 24.0/26.0 19.0/22.0 | ‘ 
° 316 Max. 0.10 2.0 1.0 0.04 0.04 16.0/18.0 10.0/14.0 | 
= ———— ' 
VU 317 Max. 0.10 2.0 1.0 0.04 0.04 7.5/20.0 10.0/14.0 
321 Max. 0.10 2.0 1.0 0.04 0.04 17.0/19.0 8.0/11.0 Ti = 4x Min.C 
347 Max. 0.10 2.0 1.0 0.04 0.04 17.0/19.0 9.0/12.0 Cb = 8 x Min. C b 
403 Max. 0.15 1.0 1.0 0.04 0.04 11.5/13.0 Turbine Quality * 
105 Max. 0.08 1.0 1.0 0.04 0.04 | 115/135 | Al. 0.1/0.3 
ee ————<—<—_—_—_|_—_—_—_———_- tr 
406 Max. 0.15 1.0 1.0 0.04 0.04 | 12.0/14.0 j Al. 3.5/4.5 5 
410 Max. 0.15 1.0 1.0 0.04 0.04 11.5/13.5 : 
— — -— —— F 
414 Max. 0.15 1.0 1.0 0.04 0.04 11.5/13.5 1.25/2.50 f 
416 Max. 0.15 1.0 1.0 x x | 12.0/14.0 x P 
enable mer cond Pre a 
B commen 7- 420 Over 0.15 1.0 1.0 0.04 0.04 12.0/14.0 | it 
“” . ante" ee ‘ 
N c } 
a — 420F Over 0.15 1.0 1.0 x x | 12.0/14.0 . P 
< ————.- -——-——--—— | ———_——__— 0 
ee 431 Max. 0.20 1.0 1.0 0.04 0.04 15.0/17.0 Pa 
Sites eee keisha Ms eS ‘ 
a 440A 0.60/0.75 1.0 1.0 0.04 0.04 16.0/18.0 | P 
— — —_—— -_— —_—— _ a — 1 
4 440B 0.75/0.95 1.0 1.0 0.04 0.04 | 16.0/18.0 g] 
—_ —————— — — 
oO 440C 0.95/1.20 1.0 1.0 0.04 0.04 | 16.0/18.0 | a 
4 — cease | —— a 
S 140F 0.95/1.20 1.0 1.0 N x 16.0/18.0 x ¥ 
130 Max. 9.12 1.0 1.0 0.04 | 0.04 14.0/18.0 | ‘ 
Men. 430F Max. 0.12 1.0 1.0 x | x | __14.0/18.0 | x re 
Hare a a ee 
Peoritien 442 Max. 0.35 1.0 1.0 0.04 | 0.04 18.0/23.0 : 
— 443 Max. 0.20 1.0 1.0 0.04 «6©| )«=60.04)~—|~Ss«(18.0/23.0 | Cu. 0.90/1.25 Of 
r S ts = siceabenet 
446 Max. 0.35 1.0 1.0 0.04 0.04 | 23.0/27.0 ~ 
— 
Hardenable | 501 Over 0.10 1.0 | 1.0 | 0.04 0.04 4.0/6.0 | n 
Martensitic | — - 
Magnetic | 502 Max. 0.10 1.0 1.0 | 0.06 | 0.04 4.0/6.0 | f 
Note: No specific composition hmits within the above range should be placed on types 301, 302, 302B, and 303 except that carbon may be specified to a 4-point range withit , 
the above limits. tl 
x—Free machining stainless steels: (P or S or Se Min. 0.07%; Zr or Mo Max. 0.60%). 
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and mill supply houses 


Warehouses 
which carry stainless steels exist in most of 
the large industrial centers. Some of them 
specialize on stainless steels and offer highly 


intelligent sales engineering services to 
fabricators. Many of the large ones issue 
extensive price lists and catalogs, but not 
all of them invariably have in stock all the 
items they list. Encouragement of the ware- 
houses to stock the most generally needed 
items, and some of the “specials” as well, 
is general among the producers. ney 
Shopping around among the specializing 
warehouses, of inducing his mill supply 
house to do that shopping for him, may 
be profitable for the smaller fabricator who 
does not find what he wants locally. To a 
large extent each warehouse carries what 
is most needed for its own district and then 
ships its special stocks all over the country. 
On the same day a warehouse in New Eng- 
land may ship an item to a fabricator in 
Chicago and a Chicago warehouse ship a 
different item to a fabricator in New Eng- 
land. Individual warehouses have special 
arrangements with steel mills to cover the 
classes of items most used in their own 
territories, and may be able to get special 
mill orders produced when the smaller 
fabricator cannot get them for himself. 


Grades Carried 


Consensus of opinion among several mills 
seems to be that warehouses are most likely 
to carry: 

Plates, mostly hot rolled annealed pickled 
finish but some thicknesses and sizes 
cold rolled. 

Sheets, gages 28 to 10 inclusive, in vari- 
ous polished and unpolished finishes, 
grades 302, 304 and 316, from 24 to 

' 48 in. wide and from 96 to 120 in. 
long. 

Bars, grades 303 and 416 in thicknesses 
from 3/16 in. to 24 in. 

Tubes, welded types, grades 304, 316 and 
347, diameters to 3 in. 

These specifications should be amplified 
by the fabricator by consulting the ware- 
house catalogs. 

Warehouses also carry special welding 
rods for stainless steels. And they carry 
finished items, many of which are pur- 
chased regularly by fabricators who buy 
large lots of unfinished stainless steel direct 
from the mills but lack the facilities for 
producing some of the finished items they 
need. Among those finished warehouse 
items are: Bolts, nuts, nails, rivets, cotter 
pins, escutcheon pins, taper pins, screws 
of all types and with all the standard threads 

‘ and heads, flat washers, lock washers, special 
items. These items are likely to be of the 
free machining grades unless otherwise 
specified, and the fabricator should be sure 
about this point if free machining grades 
are not corrosion resistant enough or other- 
wise adequate for his purposes. 

Mills vary in the minimum orders which 

they will accept for grades and shapes not 
carried in stock. All mills will make up 
experimental orders for any lots large 
enough to pass through their rolling or 
other fabricating equipment—they _ will 
melt them in a small induction furnace if 
hecessary—when much larger production 
funs are to be had if the experiments work 








Ds 


out in the product and the plant of the 
fabricator. 

One mill is of the “tool steel type” in 
that it makes tool steels in addition to stain- 
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of stainless steel is 


Care taken in the preparation 
demonstrated in this coiling operation, where the strip 


is interleaved with special paper. (Courtesy: U. S. 


Steel Corp.) 


less and other alloys. On a special analysis 
of stainless steel it wants a minimum order 
of only 1,000 Ib. and sometimes even less, 
this being the size of a single billet. It has 
rolling mills with quickly interchangeable 
rolls, and on a grade which it regularly 
melts it will accept orders as small as 250 
lb., with 500 Ib. the average minimum. 
The grade must, of course, be rolled or 
drawn to shape and this brings in a time 
of delivery factor as well as a minimum 
order figure. If, for example, the order is 
for l-in. hexagon bars and a rolling mill 
happens to be set up for that size and shape 
then delivery may be within a week, but 
if the mills are busy on other work then 
they will run out that work before being 
changed over to the 1-in. hex. bars and the 
delivery may take a month. On an odd 
shape such as half oval the minimum order 
may be anything up to 2,000 lb. and on a 
special shape which is tricky enough to 
require a carbide die there will be a tool 
charge of about $200.00 or else the mini- 
mum order must be 30,000 to 40,000 Ib. 

A much larger mill which is completely 
mechanized for large production wants a 
2,000-Ib. order as its smallest mill order 
of any kind other than delivery from mill 
warehouse stock. And when a special 
analysis is needed this mill wants 6 tons 
as a minimum run provided that the 
analysis is quite close to one which is being 
melted ordinarily in one of the furnaces. If 
the analysis is special enough so it might 
leave “hangovers” in the future and affect 
the analyses of the regular grade which the 
furnace melts, then this would necessitate 
a wash out heat to clear the furnace of 
residue and the minimum order for the 
special analysis would be from 10 to 20 
tons. 

The small or medium sized fabricator, 
then, has much to gain by shopping around 
among mills until he finds the one or ones 
which are best set up to serve him, or by 
letting skilled warehouse managements 
do that shopping for him. And no matter 
what the probable savings from special 
grades the highest year-round profits will 
be found in the use of the general grades 
unless some use of the product or some 
method of fabrication makes a special grade 
imperative. 


Thickness, Shapes and Product Design 


The fabricator will do well to talk with 
various makers of stainless steels about his 
product designs, with the intention of 
increasing the value or quality of the prod- 
uct, introducing novelty or convenience or 
durability features which will improve its 
saleability, or reduce its cost. 

Mills have, for example, various special 
shapes such as turbine blade shapes, key- 
stone-shaped straightening wires, carburetor 
needle wires of fluted cross sections, which 
are capable of being fabricated into articles 
other than those for which they originally 
were produced and at great savings over 
the costs of those articles if fabricated 
from ordinary shapes. Product design 
modifications may be needed. When a mill 
is rolling such shapes in large production 
for individual customers, smaller lots often 
can be purchased by other fabricators es- 
pecially if not desired for purposes which 
duplicate those of the original customers. 
And when large enough lots are needed 
special shapes can be had from some of the 
mills, with the fabricator paying a tool 
charge and controlling the design just as 
he would if he were buying stampings 
or die castings. 

Stainless steels can be rolled into sheets 
as thin as foil and drawn into wires fine 
enough to be used in hosiery. There are 
wide but exact variations in the finishes, 
polishes, etc., that can be supplied by the 
mills. 

When high strength for weight is desired 
in the finished product then the thinner 
sections may be preferred by product de- 
signers, with any necessary stiffness to be 
imparted to the finished parts by designing 
for the use of corrugated or otherwise bent 
shapes. Extra cold working or hot working 
of the steel increases the price of stainless 
steel as a raw material but also refines the 
grain and increases the strength for weight, 
these increases being greatest in steels sub- 
ject to work hardening. Since the greatest 
effects of the working are closest to the 
surface of the steel and the least effects are 
in the middle, the thinner the cross section 
the more uniformly these effects penetrate 
and the greater their effect upon strength 
for weight and other desirable qualities. 

Stainless steel sales engineers are thor- 
oughly familiar with such design factors. 


Tubular Shapes 


Stainless steel tubing can be had in seam- 
less and in welded seam types. 

The seamless tubes can be quick walled 
or extremely thin walled, and in sizes 
ranging from the tiny ones used for the 
making of hypodermic needles to the heavy 
ones used for high pressure high tempera- 
ture applications. 

Seamless stainless steel tubes seldom are 
made of free machining grades since the 
free machining steels would tend to tear 
and leave rough interior finishes while be- 
ing drawn over the mandrels, and a polished 
interior final finish is desired. For this 
reason a thick walled fabricated part which 
is to have a longitudinal hole through it 
often is produced more inexpensively by 
drilling the hole in a solid bar, especially 
if extensive lathe and other machining 
operations are to be performed on the piece. 
Decisions on such matters are best made 
in consultation with engineers of tubing 
and bar stock makers. Much depends upon 
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the thickness of the wall desired in the 
finished piece. 

Thin walled seamless stainless steel tub- 
ing is capable of severe deformation in such 
operations as rolling, swaging, bending, 
pressing and expanding, and very often 
justifies a high cost for materials by the 
severities of these operations and the re- 
sulting specially shaped parts as well as by 
its very high weight for strength ratio. 
Fabricators who need parts which might 
use this material should consult the sales 
engineers of the companies which make it. 
These companies often take over the entire 
fabrication job, delivering the finished parts. 
A wide variety of finished parts which can 
be adapted to various products, and of 
existing tools which can be modified for 
the production of parts similar to the ones 
originally made by those tools, exists in 
the plants of these tube makers. 

Welded seam tubing is made in diameters 
from 5/16- to 10-in. and even larger, with 
wall thicknesses which run generally from 
13 to 22 gage but with other gages avail- 
able, and in various stainless grades. A 
movement is afoot to secure industrial 
agreement on making the following grades 
common enough so they will be standard 
for warehouse stocks: 304, 316, 321, 347, 
410, 430, 443 and 446. Some makers wish 
to eliminate the 321 because its titanium 





content is not as good for welding the 


seams as the columbium found in other 
grades. The most common grades are 304, 
347 and 316, and for the present, at least, 
designers of fabricated products should 
choose these grades if practical; some of the 
most prominent makers believe that these 
3 grades constitute 90% of all production 
other than for special applications. 

Welded tubing is made to standard 
diameters, for lists of which reference should 





be made to manufacturers’ catalogs. |; 
also is made in various shapes such 4 
round, square, oval, bossed, fluted, hexagon 
re-entrant, corrugated. An excellent hand 
book, published by the Formed Steel Tube 
Institute, is available on tubings. 

When off standard sizes or shapes made 
of the most common stainless steel grades 
are wanted there are minimum limits og 
the sizes of orders which mills are willing 
to accept. In one prominent mill this limit 


Table !11— Physical Characteristics of Stainless Steel 


Stainless steels are generally considered to 
receive about 50% of their qualities from 
their alloy composition and the other 50% 
from their physical working such as rolling 
and drawing. And since there are wide 
differences in the equipment and methods 
by which steel makers perform both kinds of 
operations, the stainless steel industry as a 
whole has agreed upon very few strength 
and performance figures as being sufficiently 
average to be applied to steels of all makers. 


The figures given here are sufficiently 
representative to serve as starting points for 


engineering calculations. 


Final selections 


should be made in consultation with the 


representatives of the steel makers or of 
specializing warehouses. And since the fab. 
ricator usually does a great deal of cold and 
hot working of the steel, the final quality of 
the steel in his products will be greatly 
affected by his own plant operations. Pilot 
operations often are necessary for the final 
selection of steel grades and development of 
fabricating methods. 

The data presented here are for those 
steels for which comprehensive data are 
available. For other grades (e.g. 301, 317, 
403, 405, 414, 443) compositions and gen. 
eral information were presented in METALS 
AND ALLoys, April 1945, pp. 1033, 1035, 


PHYSICAL CHARACTERISTICS OF STAINLESS STEELS 


















































































































































; 3 . 
Sectiete | —s th in ps. 2% reese Set Yield i| Izod Impact Strength in 
. ensile Strength in p.s.i. i t thi : i] 
‘. rength in p.s.i. Foot P 
A.LS.A. Compos Cents per Pound 9 P oot Pounds 
Type tion (A te F —— —_—_—_——— — 
Accurate or ] | 
Number Type prvi” sede | Overall | Range | Range | Overall Range Range Overall Annesled | Hardened 
sam Only) | Range | When Heat | When Cold 1] Range | When Heat | When Work Range or | and Stress 
‘ Treated | Worked || Treated Hardened Tempered | Relieved 
18Cr, 8Ni 24 75,000 75,000 80,000 30,000 30,000 | 80,000 115 | 115 oe 
302 290,000 105,000 290,000 270,000 80,000 | 270,000 40 100 
18Cr, 8Ni, 27 | 75,000 | 75,000 85,000 ] 30,000 | 30,000 | 80,000 85 85 -- 
303 free-machining || 175,000 105,000 | 145,000 120,000 85,000 | 120,000 60 60 
18Cr, 8Ni, 24 75,000 75,000 85,000 30,000 | 30,000 | 980,000 115 115 _ 
304 low-carbon 290,000 104,000 290,000 270,000 | 80,000 270,000 40 100 
25Cr, 12Ni, 37 85,000 85,000 95,000 45,000 | 45,000 55,000 115 115 - 
309 200,000 105,000 200,000 175,000 115,000 175,000 75 100 
16Cr, 12Ni, 40 75,000 | 75,000 95,000 30,000 | 30,000 | 78,000 110 110 | - 
316 2Mo 220,000 98,000 220,000 195,000 78,000 | 195,000 40 98 
| 18Cr, 8Ni., 29 75,000 75,000 96,000 30,000 30,000 82,000 110 110 = 
321 Ti-stabilized 235,000 98,000 | 235,000 210,000 82,000 210,000 40 99 
18Cr, 8Ni, 33 75,000 75,000 96,000 30,000 | 30,000 | 85,000 110 110 - 
347 Cb-stabilized 220,000 98,000 220,000 210,000 | 85,000 | 210,000 40 97 
13Cr 181 70,000 70,000 80,000 40,000 | 40,000 60,000 110 110 45 
410 200,000 200,000 | 130,000 160,000 | 160,000 98,000 20 45 20 
J — _— ance 
13Cr, 20 70,000 70,000 80,000 40,000 40,000 | 60,000 90 90 47 
416 free-machining 200.000 200.000 130,000 160,000 160,000 | 99,000 15 15 | 21 
le | — er ‘  cieeamemmall 
13Cr, 25 80,000 226,000 90,000 55,000 | 210,000 | 55,000 75 75 7 
420 high-carbon 265.000 265,000 23.000 240.000 240,000 100.000 10 40 10 
i | 
16Cr 19 70,060 70,000 80,000 40,000 40,000 | 55,000 35 35 - 
430 110,000 80.000 | 110,000 100,000 55,000 | 100,000 10 10 
16Cr, 20 85,000 85,000 95,000 50,000 50,000 | 56,000 35 35 = 
free-machining 115,000 | 95,000 115,000 105,000 56,000 105,000 10 10 
430F 
a 
16Cr, 2Ni 20 120.000 | 120,000 121,000 85,000 85,000 | 90,000 80 80 65 
431 220,000 | 220,000 129,000 155,000 155,000 | 120,000 25 25 30 
ef ; — ——— — 
16Cr, 0.85C 25 80.000 250,000 — 60,000 | 230,000 —_ 25 25 10 
440A 280,000 280,000 255,000 255,000 5 15 5 
"aillee a 
16Cr, 1¢ 25 105,000 270,000 _ 55,000 245,000 _ 15 15 6 
440C 300,000 300,000 275,000 | 275,000 3 : 3 
eter at es 
23-30Cr 27 75,000 | 75,000 95,000 || 40,000 40,000 55,000 10 10 - 
446 110,000 | 95,000 110,000 || 100,000 55,000 100,000 || 2 2 | 
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Note: These tables are for general application only. Stainless steel 


manufacturers’ opinions differ. 





For exact figures consult your stainless producer. 
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It < based upon the 500 Ib. weight of an chining as severe as threading can be done ances require better designed, more accurate, 
as average coil of strip steel from which the on tubes which are specially welded to higher cost tooling. 
0 mubing would be made. And since tubing withstand it but the tube makers must be Even when tolerances are equal the 
nd ysers are encouraged to think in terms of told what is to be done so they can make stainless steel tool tolerances must be much 
be footage rather than pounds, this minimum special welds for it. closer. On a part for which the carbon 
often is placed at 1,000 ft. of any special End-to-end connections are made by steel and the stainless steel tolerances both 
de size, with larger limitations to be applied flanged joints rather than by threaded ones. were 0.003 in. the stainless steel tube tools 
les ¢ the cross section is enough off standard The tubes will readily withstand the end had to be made to 60% closer tolerances 
on ~ necessitate them. expansion operations necessary for some than the carbon tube ones, and of much 
ng When stainless steel grades other than types of flanged connectors. better materials. There were several rea- 
uit the ordinary welded tubing ones are de- Stainless tubes will withstand 50% re- sons for this. One was that on the carbon 
sired, or when special analyses are needed, duction of area in such operations as swag- steel job a 20% scrap loss due to faulty 
the mills are likely to demand minimum ing, pressing or bending, and these opera- manufacture was allowable but on stainless 
orders as high as 15 tons. Special analyses tions together with welding are the ones steel this had to be held down to 2%; the 
ysually involve special service uses of the most commonly performed in their fabri- fabricator always has to strike an economi- 
tubes, and this requires consideration of cation. cal balance between the cost of tools and 
ctors in addition to the steel an- When operations are severe it may be the cost of spoilage. 
many fa . A 
of alyses. best to turn them over to specially skilled A second reason was the greater trouble 
rb. fabricators such as the tube mills them- of holding stainless because of its greater 
: ; . & 
nd selves or shops which make a specialty of spring back. 
of . this work. There are mistakes which fabricators 
tly little Machining on Tubing _ Much of the high cost of fabrication is should not make when planning to use 
log in the desire to conserve the somewhat high welded stainless steel tubing. One of them 
bal ded stainless steel tubes almost never cost stainless steel. Parts are designed to is to plan a “bend on a bend,” or any other 
: e . . . y . 
of achined except to make holes in their closer tolerances to conserve materials and sequences of severe bends or deformations 
are Mm: sagt ; . a. “ “ 
side walls. Their side walls can be drilled, to achieve qualities which are worthy of which do not have clear straight areas of 
Ne punched or flame cut with little difficulty. stainless steel. Thus, one range of parts tubing between them. Such designs can be 
are They will withstand mild machining opera- had a tolerance of 0.5 in. when made of fabricated, but a bend on a bend is apt to 
7, tions of any kind without trouble at the carbon steel but this was reduced to 0.003 be accompanied by as much as 40% of 
mn s, but the chucks or other work hold- in. on one dimension and 0.005 in. on tubing scrap from spoiled work. 
welds, ao ’ . . 
Ls ing devices must depend upon long gripping another when the parts were converted to Designs should be discussed with the 
5, surfaces rather than upon heavy pressures stainless. In another case the carbon steel tubing makers. The makers cannot know 
to avoid deforming the thin walls and tolerance was 0.125 in. and the stainless too much about the product to be fabri- 
throwing the work out of alignment. Ma- steel 0.020 in. Such tightening of toler- cated and its fabrication methods. 
") PHYSICAL CHARACTERISTICS OF STAINLESS STEELS (Cont.) 
t j 
J Seale Hard- 
j AIS.| - Performance at Elevated Temperatures | enable | Brinell 
: ~ Composi- | Resis- b Hard- | os 
ype tion | tant _ y Common Uses and Characteristics 
— jj Num- Type to Tensile Str. | Creep Str. at | Subject to | Heat ness 
ber Dec. F Range at | 1000 F, 1% in | Carbide | Treat- | Range | 
eg. 1200 F p.s.i. 10,000 Hr. p.s.i. | Precipitation n 
{ ia ment Sa _ _ 
4 a” ; 45,000 15,000 | Yes | No | 135 || Processing of foodstuffs, organic chemicals, dyestuffs, nitric acid 
| 302 18Cr, 8Ni 1600 50,000 415 
7 ~ 48Cr, 8Ni, 45,000 15,000 | Yes | No | 140 | Somewhat milder exposure to same elements as 302. Free machin- 
303 free-machining 1580 50.000 | | 280 ing, resists galling and seizing 
P | r 18Cr, 8Ni, i 45,000 15,000 | Yes No | 135 i| Similar to 302 but contains less carbon to reduce carbide precipi- 
304 || low-carbon 1600 50.000 415 || tation 
55,000 16,000 Yes No 165 || Highly corrosion resistant but used mostly for resistant to scal- 
309 25Cr, 12Ni 2000 60,000 355 ing up to 2000 F and its high tensile strength at high temperatures 
6Cr, 12Ni 50,000 28,000 Yes : / 140 Sea water—has high creep strength at elevated temperatures 
1 ; 
316 2Mo 1650 55,000 | 380 
i 18Cr, 8Ni, 50,000 17,000 | Yes No 40 Similar to 302 and 304 but is stabilized with titanium for welding 
321 Ti-stabilized 1650 55,000 | 390 
~~ ‘18Cr, 8Ni, | —_ 50,000 18,000 } Yes | No 135 Similar 302 and 304 but is stabilized with columbium for 
347 Cb-stabilized 1650 55.000 | | 75 welding 
7 20,000 12,000 | No Yes 135 Atmosphere, fresh water, mine water, perspiration, mercury, soap, 
‘ 410 13Cr 750 25,000 420 sugar solutions, steam, carbonic acid, gasoline, crude oil 
13Cr, 20,000 12,000 No Yes 140 Similar to 410 but free machining and somewhat less hardenable 
416 free-machining 500 25,000 415 
13Cr, 30,000 | -- } No Yes 155 Cutlery, surgical instruments, scissors, gages, needle valves, gears, 
420 high-carbon 1500 35,000 565 cams, ball bearings 
20,000 8,000 No No 135 Milk, dairy products, nitric acid, automobile trim, camera parts, 
430 16Cr 1500 25.000 | 230 musical instruments 
16Cr, 20,000 8,000 | No No 170 Similar to 430 but free machining 
430F free-machining 1450 25,000 255 
4 — 15,000 | No | Yes 220 Salt water, unusual corrosion resistance for a hardenable grade 
31 16Cr, 2Ni 1500 | 445 
40,000 | — No Yes | 190 Similar to 420 but preferred for harder mechanical services 
440A 16Cr, 0.85C 1200 45,000 | 595 
440 45,000 - | No | Yes 220 Similar to 420 but for still harder mechanical service than 440A 
16Cr, 1C 1200 50,000 | 635 
"aes 
20,000 4,500 No | No 155 || Has corrosion resistance of 18:8 group; resists scale to 2000 F 
446 23-30Cr 2000 25,000 230 but has less tensile strength than 309 at elevated temperatures 
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Stainless Clad 


Dozens of methods of applying stainless 
steel surfaces to carbon steels are in the 
experimental stages in the laboratories of 
stainless steel makers. The hope is not 
so much to produce a stainless steel sur- 
faced material which will be lower in price 
than “‘straight’’ stainless—although this is 
being accomplished in some cases and will 
be in others—but to have the corrosion 
resistance of a stainless surface with the 
heat conducting abilities of carbon steel. 
Since carbon steel has higher heat conduc- 
tivity than stainless, the clad steels would 
be superior for cooking utensils and for 
many industrial and chemical plant uses 
where heat conduction is important. 

Stainless clad steels are now available 
in ranges from 20% to 5% clad and with 
most of the more general types of stainless 
steel. They are easier to fabricate, including 
machining, stamping, drawing and flame 
cutting, than most of the pure stainless. 
With the experiments which are going on 
the announcements of new clad steels 
may be the most important stainless steel 
developments of the near future 


Corrosion Resistance 


For outright surface resistance to oxida- 
tion, most authorities agree that stainless 
steels depend upon the formation of an 
exceedingly thin film of chromium oxida- 
tion on the surface, but many authorities 
contend that the value of this film has been 
over emphasized enough to mislead many 
fabricators in their selections of stainless 
steels. The film inhibits further oxidation. 

Nickel also protects against oxidation and 
other corrosion, but by an entirely different 
means. The nickel does not form an oxide 
film but is inert to attack. 

Thus a steel which contains both chro- 
mium and nickel in amounts sufficient to 
prevent corrosion has the two-way protec- 
tion of film formation and of chemical 
inertness. This is one of the reasons why, 
by estimates of authorities in the industry, 
70% of all the stainless steel tonnage con- 
tains both nickel and chromium and 60% 
of it is the austenitic types generally desig- 
nated by the “300” numbers, such as num- 
ber 301 or 347. Other alloying elements 
may be added to increase corrosion resis- 
tance still further. 

Much depends upon what the fabricator 
wants in his product. As a comparison 
between chromium steels and chromium- 
nickel ones, a fabricator cited the case of 
duplicate lines of cocktail shakers made by 
him. One line was made of 17 chromium 
(no nickel) and the other of 18:8; other- 
wise the shakers were exactly alike. The 17 
chromium being some $0.06 a _ pound 
cheaper and having some advantages in 
fabrication costs by his fabricating methods, 
the shakers made of it could retail for at 
least $1.00 less than those made of the 18:8. 
As they left his production line the 17 
chromium shakers were just as beautiful as 
the 18:8. But after both had been in use in 
households for a while the 17 chromium 
shakers developed slight dingy films which 
had to be polished off periodically to restore 
original beauty, but the 18:8 ones remained 
permanently bright. The choice of which 
grade to manufacture, then, depended upon 
how many more cocktail shakers could be 
sold for a $1.00 retail price differential and 
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TIPS ON MACHINING 


A starting point for the study of machining 
problems will be found in Table IV. In this 
table free cutting Bessemer screw stock has 
been used as a basis of measurement or com- 
parison, not becouse it is the best one—many 
stainless makers would argue that it is not 

_ even a good one—but because it is the ma- 
terial most commonly machined in the plants 
of the largest number of fabricators. A few 
hints may be added. 


BOX TOOLS 
Use unusual core in the design of chip breakers 
and curlers. 


SINGLE POINT TOOLS 
Use top rake angles of $- to 10-deg., and 
CS Oe ieee 


Use top rake angle of 7- to 10-deg., avoid 





eS : 
Keep tops sharp, grind to a hook ongle as 
much as 15 deg., avoid tapping over 75 per 
cent threat with 50 per cen? preferred, provide 
adequate chip scavenging, thin the land to 
reduce bearing area. 


THREADING 
Be coreful about using proper chaser grinds as 


recommended by makers of the dies, use self 


opening die heads on sizes 0.125 in. 


what reputation the fabricator wanted his 
products to have. 

It is because of this permanent brightness 
when exposed to the atmosphere that 18:8 
with its variations (see Table II) is some- 
times called “the true stainless” while the 
straight chromiums are called “corrosion re- 
sistant steels.” These terms originally were 
coined in attempts to indicate 18:8 for use 
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holder, may be satisfactory. 


CUT OFF 

Use 10- to 15-deg. cutting angle for light 
work, down to 5-deg. for heavy work, 3-deg. 
edge clearance, 9-deg. front rake angle, 
radius ground top roke. 


MILLING CUTTERS 

Use higher top rake angles than for common 
steels, slower speeds, heavy and rigid ma- 
chines and fixtures. 


CUTTING OILS 
Cutting oils should, in most stainless steel 
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where beauty is highly important to the 
product and straight chromiums or lower 
nickel alloys where corrosion resistance to 
prevent wear is all that is required. They 
are frowned upon by large segments of the 
stainless industry as being inept, deceptive, 
and as inadequate to indicate the situations 
in which 18:8 itself is not sufficiently corto 
sion resistant. 
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Tests and Cleanliness 


Industry authorities are pretty well agreed 
that there is no such thing as an accelerated 
corrosion test that can be applied to stain- 
less steel products. There are tests which 
will reveal the presence of carbide precipi- 
tation which invites corrosion, but unless 
the precipitation is severe very few authori- 
ties seem to believe that they can predict 
the time period needed for the resulting 
corrosion to destroy any product not subject 
to heavy mechanical stresses. 

The salt spray test which is so valid for 
finding flaws in coatings on common steels, 
is valid for stainless steels only in that it 
will reveal the presence of particles of free 
iron which may have adhered to the stain- 
less steel after scratch brushing with a 
common steel brush, or of other adhering 
dirt which may have been placed on the 
stainless steel surface by faulty methods 
of fabrication or by lax cleaning methods. 

Cleanliness is important to the permanent 
brightness of stainless steel surfaces, and 
indeed, to the permanent anti-corrosive 
abilities. Where dirt or rustable iron par- 
tides adhere, galvanic cells may be set up 
with the result that the stainless steel cor- 
rodes. This corrosion may produce only 
small pits in the surface and then become 
self inhibiting, or it can be self propagating 
to produce large corroded areas. 

The extent to which stainless steel prod- 
ucts will be kept clean by their users is 
important. As an example, two store fronts 
trimmed with the same grade of stainless 
were observed side by side. One was washed 
every time the windows were washed; fre- 
quent washing being an instruction which 
should be given to every installer and owner 
of stainless steel products which are to be 
exposed to smoke-laden city air. The other 
store front was washed only as the rain 
washed it, the washing compounds from the 
windows being allowed to drain down upon 
parts of it. The washed store front looked 
brand new at the end of ten years. The 
unwashed one was badly pitted and was 
dull looking at the end of five years. 

No accelerated laboratory corrosion test 
could have predicted the behaviors of these 
two store fronts. But the stainless steel 
makers with their more than 20 years of 
experience with the alloys could have told 
the store front fabricator just what was 
likely to happen in each case, and how to 
issue instructions and make periodic service 
calls which would have protected the repu- 
tation of his store fronts and that of the 
stainless steel. 

Fabricators should discuss with the stain- 
less steel makers the exact conditions which 
their products are to meet in the field, and 
the maintenance instructions which should 
be issued to the ultimate users or consumers. 
Many a stainless steel product user is in the 
habit of wiping down the bright surface 
with carbon steel wool. This is likely to 
lead to the formation of rust specks and of 
pitted corrosion where bits of the steel 
wool adhere, and to complaints about the 
stainless steel. Stainless steel is not a pan- 
acea by which all corrosion problems can 
be banished but is a means by which a large 
number of them can be greatly reduced. 


Grades and Corrosion 


The abilities of stainless steels to resist 
corrosion are generally dependent upon the 
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percentages of chromium which they con- 
tain, with other alloying metals assisting 
and with resistance to some corrosive agents 
more dependent upon nickel or other metals 
than upon chromium. 

Abilities to withstand various corrosive 
agents are achieved for the most part at 
abrupt intervals in the percentages of chro- 
mium and not by gradual increments. If 
20 chromium is needed to impart true cor- 
rosion resistance then 90°% of that amount 
is not likely to impart 90% resistance. 
Rather, the whole 20% must be present or 
the steel is not resistant. 

Stainless steels contain elements which 
reduce the abilities of the chromium, nickel, 
et al, to inhibit corrosion. Carbon is one of 
these. Grade for grade of steel, the higher 
the carbon the lower the corrosion resis- 
tance. But high carbon may be needed to 
make a grade more heat treatable or for 
other reasons. Some of the most important 
laboratory experiments concern themselves 
with reducing the carbon in some grades. 

Sulphur, selenium, phosphorus and other 
materials added to make the steel free ma- 
chining may reduce its corrosion resistance. 
A balance must be struck between the 
degree of machineability and the degree 
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of corrosion resistance desired. Stainless 
steel makers know how to vary their alloys 
to reach such balances. 


Intergranular Corrosion 


When heated to ranges of 900 to 1,600 
F, chromium nickel steels of many grades 
are subject to intergranular corrosion. This 
means that the carbon separates from the 
metal and surrounds the individual grains 
of alloy turning the part into a mass of tiny 
metal islands each of which is surrounded 
by carbon. Various corrosive agents can 
then attack the carbon, resulting in pro- 
gressive failure of the part. 

Since this condition usually occurs in 
limited areas which are adjacent to welds 
or other heat sources, it often is called 
“selective area corrosion.” 

There is much discussion in the industry 
as to the exact length of time which various 
steels must be held in the damaging tem- 
perature range before the damage becomes 
serious. If held there long enough the piece 
becomes brittle, gives off a “dead” sound if 
struck with a hammer or dropped on an 
anvil, and may break without waiting to be 
damaged by corrosion. If held in that range 





Stainless steels are available in all standard forms and in some special products. In 
this operation, stainiess coils are slit into nurrow strips. (Courtesy: U. S. Steel Corp.) 
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for shorter periods of time the piece may 
be subject to selective surface or even deeper 
pitting under the action of some corrosive 
agents, but show no detectable signs of 
brittleness. 

The time period needed to develop this 
pitting depends upon the grade of steel, the 
degree of intergranular precipitation and 
the corrosive agent. This is another of the 
cases in which no accelerated laboratory test 
for corrosion is likely to predict the amount 
of time needed for failure. The failure 
may occur at the end of 5 months of service, 
or 5 weeks or 50 years. And since stainless 
steel usually is selected as a material because 
the items made of it are expected to be 
amortized over long time periods, it is wise 
for fabricators who intend to heat the 
chromium nickel forms of it to these tem- 
perature ranges to discuss their fabrication 
methods and the exact uses of their products 
with the makers of the steel. 

If done before corrosion sets in, this con- 
dition can be corrected by heating the part 
to 1,900 F and quenching. This operation 
should be performed immediately after the 
ones which exposed the part to the damag- 
ing temperature range as it is useless after 
corrosion has begun. 

Steel makers often combat carbon pre- 
cipitation by adding titanium or columbium 
to their alloys, the columbium being pre- 
ferred if the steel is to be subjected to tem- 
peratures which will oxidize titanium. Ti- 
tanium and columbium are stabilizers and 
the steels containing them are called “'sta- 


bilized.” 


Chromium nickel steels which have been 
subject to mild amounts of intergranular 
carbide precipitation may also fail when 
not subjected to corrosive agents. The pick- 
ling process which is used to remove scale 
may open up their surfaces slightly, and 
these open spots or fine cracks can become 
the stress accumulation areas from which 
fatigue failures are propagated. 


Galvanic Corrosion 


When two dissimilar metals or alloys are 
in contact with each other in the presence 
of an electrolytic agent a galvanic cell is 
set up and corrosion is caused. One metal 
or alloy always imposes the corrosion on 
the other. When one of the alloys is stain- 
less steel then it may be the stainless which 
corrodes, depending upon the grade or al- 
loy of stainless and what the other metal is. 

Since salt laden moisture is an electrolyte, 
this condition occurs most frequently near 
the sea coast, but there are plenty of other 
conditions which encourage it. Metallic trim 
which is made of thin stainless steel facing 
over heavier aluminum backing can be one 
of the worst offenders. 

There are three types of corrective meas- 
ures, each of which will work in specific 
cases. One is to use a stainless with more 
chromium or other alloying metals in it, or 
with different alloys than the grade which 
failed. Another is to change the metal 
which is in contact with the stainless. The 
third is to use a lacquer between the two 





Stainless steel is ideally suited to this application—the fabrication of stacks for 
destroyers—because of its excellent corrosion resistance qualities. During the 
war stainless was adopted for many shipboard uses. (Ccurtesy: Heintz Co.) 
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metals to insulate them from each other. 

Galvanic corrosion is a subject of mud 
research by the stainless steel industry and 
by makers of insulating lacquers. Its sim. 
plicities are well known and the metas 
most likely to impose corrosion on each 
other can be found on widely published 
galvanic series tables, but it arises in one 
new stainless steel application or another 
every once in a while, its damage often no 
being detected until a fabricated produq 
has been in service for years. Whenever ap. 
other metal is to be in direct contact with 
stainless steel the product design should be 
submitted to stainless steel makers fo, 
opinions. 


Anti-Corrosion vs. Adherence 


Many materials which adhere quite read. 
ily to common steels or to coatings with 
which common steels are protected agains 
corrosion, will not adhere to stainless steels, 
These materials include some of the foods 
products, gums which come off rayons and 
other textile fibers while passing through 
tightly spaced textile machine parts, rosins 
and gums found in some wood working op. 
erations, and various materials encountered 
in chemicals plants and other industries, 

The reasons for this lack of adherence 
seem to have been very little explored; the 
usual explanation being that the stainless 
rejects corrosion or solution by the mate. 
rials to the point where they will not seize 
upon it. Cold working of the stainless sur. 
face seems to improve this property in some 
cases. 

The results of this lack of adherence are 
that machines can be run for much longer 
time periods without cleaning, errors can 
be made in the control of process tempera 
tures with less damage to equipment, and 
spoiled materials can be cleaned or scoured 
away with less time and labor and with 
less damage to equipment. This ability of 
stainless steel seems to be the one least 
exploited by makers and fabricators of the 
metal. 


High Temperature 


Stainless steels containing 18% chromi- 
um or more are scale resistant to 1600 F 
in wide ranges of grade numbers. 

Resistance to carbide precipitation which 
can lead to intergranular corrosion is an- 
other story. The straight chromium types 
are highly resistant to this; the chromium 
nickel types have much lower resistances. 

The ratio of carbon to chromium has an 
important effect upon carbide precipitation 
The lower the carbon for a given amount 
of chromium the less the precipitation. 
This permits chromium-nickel steels to be 
used at high temperatures when the nickel 
is important for resistance against specific 
corrosive agents or for toughness, tensile 
strength or creep strength at high tempera 
tures. 

Additions of the stabilizing metals ti- 
tanium and columbium increase the resist: 
ance of chromium-nickel steels to carbide 
precipitation but do not bring them abreast 
of the straight chromiums. 

If it were not for need for fair physical 
strength at high temperatures the chromium 
nickel steels probably would not be used 
for high temperature work. - As a compafi- 
son, grade 347 which contains chromium, 
nickel and columbium is rated at 20,000 
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e strength at 1600 F while the 
chromium and no nickel is 
Grade 347 is rated at 


lb. tensil 
42 with 20 
a at 6,000 Ib. 
93,000 Ib. creep strength vs, 8,000 for the 


442 at 900 F, and at 1400 F the 347 is 
rated at 2,000 Ib. and the 442 at zero, 
creep strength being defined as the approxi- 
mate load needed to cause 1% creep in 
10,000 hr. These two are selected for com- 
parison because the 347 is rated at good and 
the 442 at excellent resistance to carbide 
precipitation. 

The chromium-nickel steels do not air 
harden after exposure to high temperatures 
but some of the straight chromiums do. 
Aluminum, copper and other alloying met- 
ls are added to some grades to prevent air 
hardening. The fabricator must determine 
whether.or not air hardening is of impor- 
tance to him. 

There is no field in which stainless steel 
producer research staffs are busier than in 
that of high temperature steels. Many of 
the steels worked out for ultra temperature 
problems may be beyond the 50% total 
alloy range within which steels are called 
“stainless,” and a whole new group of 
“High Temperature Steels” may be devel- 


oped. 








Rough polishing of stainless steel surfaces is done in a revolving belt machine using 


abrasives mixed with oil or greases. 


( Courtesy :Carnegie-Illinois 


Steel Corp.) 


The Fabrication of Stainless Steel Products 


Stainless steel fabrication meeds exact 
methods. Its methods are difficult only in 
the cases where operations are inordinately 
severe of an unusual alloy has had to be 
selected to withstand unusually difficult ser- 
vice conditions. In over 99% of cases stain- 

|’ less steel is not to be regarded as a “diffi- 
cult” metal to fabricate but only as a “dif- 
ferent” one. To fabricate a new product 
successfully or to bring present methods to 
their highest efficiencies with lowest costs, 
a sequence of steps should be taken: 


1. Study the sequence of operations to be performed, 


listing all of them 
Reduce this study to details, such as: 


Kinds, types, ages and physical conditions of all 
machines, furnace etc., available for the job. 
Grade, present training and wage rates of labor 
available. 

Knowledge which supervisors have of stainless 


steel fabrication 
Tools, tool steels, 
rials, buffing and polishing compounds, cleaning 
solutions, etc., to be used 
Make an exact study of the con 
must meet in the field 


cutting oils, heat treating mate- 


ww 


ditions the product 


i 4. Call in the sales engineering representatives of 
the stainless steel makers or of specializing ware 
{ houses and lay the mplete picture before them. 


It will be noted that such details as tool 
take angles, clearances, machine speeds, fur- 
hace temperatures, are left to be decided in 
conference with the sales engineers or after 
study of the excellent sales literature to 
be had from stainless steel makers. It is bad 
Practice to do a half way job of planning 
and then require the stainless steel makers 
to supply special steels which will fit the 
plans, unless the product sells for so high 
a price that the fabricator does not care 
what he pays for his steel. Do not go off 
half cocked when planning to fabricate 
stainless steels. 

ere are a few broad rules to be ob- 
served : 
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In spite of these rules, stainless steel often 
costs less to fabricate than mild steel, the 
higher price of the raw material as com- 
pared to common steels thus being miti- 


gated. Among the reasons for cost reduc- 
tions are: Eliminating of rusting troubles 
while work is in process, elimination of 
operations designed to prevent such rust, 
elimination of heat treating and other oper- 
ations designed to bring mild steels up to 
the strengths inherently possessed by stain- 
less. 

If the savings resulting from application 


to other materials of the close control 
methods of stainless were credited to the 
cost of stainless steel, then in shop after 
shop stainless steel fabrication would appear 
as one of the most profitable items on the 
books. 


Machining 


Stainless steels, even of the tough 18:8 
types, are being machined every day with no 
changes in tool steels, tool angles or set-ups 
from the ones in use for common steels. 
This is not the best practice, and for some 
of the stainless like 20:20 or 15:5 it prob- 
ably cannot be done, but the smaller fabri- 
cator need have no fear that on the ordinary 
run of stainless grades he is likely to have 
extreme machining difficulties. 

There often is a wide choice of stainless 
grades to serve a given purpose, and the 
fabricator can choose the one which is most 
easily machineable by his machining meth- 
ods and on his equipment. This is especially 
true if he fabricates in large enough quan- 
tities so he can get whatever he wants from 
the mills or if the bar or tube size which 
he wants to machine is one which the mill 
is likely to carry in stock if it is regularly 
melting the grade he wants. But in other 
cases, no matter how tough it is, the fabri- 
cator must machine the grade which he 
needs in his product, or the grade which 
he can get. 

From the machining viewpoint, stainless 
steels divide themselves into groups, and the 
details, at least, of the machining methods 
must be varied accordingly. Much depends 
upon what other operations are to be per- 
formed upon the part. A part which is to 
be machined and then cold headed might 
require one grade of steel, a part to be 
machined only but to pass through several 
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machines in a sequence might be better off 
with another grade. For groups of grades 
see Table II. 


Heat Treat-ability vs. Machining 

Steels of the straight chromium marten- 
sitic type can be heat treated to controlled 
degrees of hardness. 

For fine finishing by machining and for 
some grinding and lapping some of the 
larger fabricators heat treat these steels to 
hardnesses of 300 Brinell or slightly more. 
They state their reason for this: “up to the 
limits of ordinary machineability the harder 
the steel the finer the finish.” 

These steels are heat treated to various 
extents for closely controlled operations like 
thread rolling and for form tool machining. 
The purpose of this often is to pass flows 
of absolutely uniform steels down the pro- 
duction lines, uniformity being measured 
in terms of having all lots behave alike in 
the machines. Another purpose is to con- 
trol the mechanical strength for resistance 
to the forces of cutting. 

This group also can be machined in the 
cold drawn or annealed condition and then 
heat treated for wide ranges of physical 
propefties. 


Work Hardening vs. Machining 

Steels of the chromium-nickel austenitic 
group, including the 6 standard varieties of 
“18:8,” will work harden ahead of the tool. 
This means that the tool in one passage 
over the work creates a hardened skin with 
which it must deal on its next passage. 
When drilling, this skin is constantly ahead 
of the point. When turning, this skin is 
constantly ahead of the tool in the direction 
of feed, and, of course, in the direction of 
depth of cut if a second or finishing cut is 
to be taken. The lower the chromium and 
nickel content, the greater the work hard- 
ening. 

The only way to deal with this skin is to 
get beneath it and stay beneath it, using 
heavy feeds and slower speeds to do so. 
This means avoiding all delicacy, never 
using “the light touch” in machining these 
steels. Whatever cut is to be made, start it 
hard and keep it going. 

If a tool is to be stopped while the cut is 
incomplete, or if a drill is to be fed with a 
pecker or diving motion, lift the tool from 
the cut as abruptly as possible. Do not let 
the tool ride or dwell on the work, since 
this dwelling can create such a thick and 
tough work hardened layer as to make re- 





stainless 


In some postwar automobiles, steel gravel 
deflectors replace former rubber and steel assemblies. 
(Courtesy: Buick Motor Div.) 
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sumption of the cut impossible unless the 
stock can be annealed. 

These steels tend to produce tough and 
stringy chips, and to glaze. Some of them 
can load up grinding wheels rapidly and 
badly. 

In spite of these difficulties the austenitic 
steels are being machined successfully and 





In making stainless steel tubing, billets are “centered 
by a special blow-pipe. (Courtesy: Linde Air Prod- 
ucts Co.) 


to fine tolerances continually. Much depends 
upon the condition and the suitability of 
shop equipment, and where trouble is en- 
countered the sales engineers of the stainless 
steel makers should be called in to study 
this equipment and its performance. 


Abrasiveness vs. Machining 

When the carbon content of a stainless 
steel gets up to the order of 0.35, and it 
can get up to 1.10 in grade 440C, the steel 
becomes highly abrasive to the tool and 
wears the tool rapidly unless speeds are 
kept low. 

One mitigation for this is to use sintered 
carbide or cast cobalt tool tips; opinions of 
shops vary as to which of these will with- 
stand abrasion better. Another easement is 
to use the heaviest bodied, highest lubricity 
cutting oil possible to feed to the work, 
feeding it in such direction and under such 
pressure that it tends to lift the chip from 
the tool. 


Gumminess vs. Machining 

Some of the straight chromium non 
hardenable ferritic steels, notably the grade 
447 which runs from 23% to 27% chro- 
mium, tend to be gummy in the cutting. 
This means that the built up nose accumu- 
lates on the tool point faster than the chip 
pressure can sluff it off. 

Since the chip pressure is largely inde- 
pendent of the cutting speed in surface fe. 
per min. but the rate at which thé nose 
builds up is related to the cutting speed, the 
condition can be relieved by slowing down 
the speed and perhaps increasing the feed 
until chip pressure sluffs off the build up 
as fast as it is formed. 

A second alleviant is to increase the top 








rake of the tool so the chip has a mo 
favorable angle of shear against the byjj| 
up. And a third is to use a cutting gj 
which is high in cooling abilities but lo, 
in lubricity, thus causing the chip to tam 
a harder frictional grip on the built m1 
nose. 


Free Machining Grades 
Sulphur, selenium, phosphorus and othe 
materials are incorporated in stainless stee 





to increase their machineabilities. Whey 
these steels can be used they often can ky 
machined at speeds as high as 85 or 904% 
of those used for Bessemer screw stock, 

There are two general problems with 
these steels. One is that they are less cq. 
rosion resistant than stainless steels of simj. 
lar straight chromium or chromium-nickd 
content but containing no free machining 
elements. The other is that the free m. 
chining elements, lying as they do in tiny 
areas elongated in the direction in whic 
the steel is rolled or drawn, impart to the 
steel a fibrous quality which can be u. 
suitable for swaging, upsetting, thread roll. 
ing and other cold forging operations. 

There are wide differences of opinion a 
to just how the free machining elemens, 
or the steels containing them, should k 
selected. Here are a few opinions which 
have been expressed: 


1. Where either sulphur or selenium bearing stech 
can be used equally well, use either one or th 
other, at least for a single production run. Do 
not mix them in the stock bins or feed them in 
discriminately to the production line. They be. 
have differently enough in machining to conjus 
the machinists. 

2. Sulphur is better for deep and heavy cuts, sele. 

nium when the cuts are fine and the finishes a 

curate. 

When chip abrasiveness is a problem, free me 

chining elements have not proven that they ca 

materially increase cutting speeds, but extensive 
experiments are under way to settle this point, 

4. Free cutting elements increase production in } 
ways: 1. increased operating speeds, 2. longer tool 
life before tools become dull, and 3. tools which 
are noticeably dull may still cut the free cutting 
steels although they would not cut the straight 
steels, therefore the operator has more chance wv 
select the most economical time for removing and 
sharpening the tools. 


w 


When stainless steel parts must be severe- 
ly machined and then subjected to an opet- 
ation (cold heading is an example) for 
which free machining steels ordinarily are 
not suitable the steel mills sometimes work 
out compromise grades. Such a grade might 
have enough free machining elements to be 
easier than a straight steel to machine but 
more difficult than a straight steel to cold 
head; the overall cost of the two operations 
being less than with a steel which was spe- 
cially suited to either of them. But these 
tailor-made grades are seldom available to 
the smaller fabricator unless he happens to 
want the same thing as a larger fabricator 
and to find the mill that is making it. 

It is important for every fabricator, 
whether large or small, to keep the mills 
aware of his needs and his troubles. When 
enough fabricators express a wish for the 
same thing, such as a special cold heading 
stock, some mill is sure to make it and to 
sell it on a nation-wide basis. 


General Rules 

The machining of stainless steels, then, 
is full of conflicting problems, the most 
variable of which are to be found in 
equipment and the working habits of the 
shops of the fabricators. The shop situa 
tions have been so varied that few of the 
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Table IY—Machining Speeds of 20 Widely Used Grades of Stainless Steel 


































































































Machining speed expressed in 
Grade per cent of the SFPM com- Most common problems 
monly used for mild steels 
— 45% Rapid work hardening, tough chips 
———_ . 

303 80% Rapid work hardening, glazing 
—_— | 45% | Very tough, work hardens rapidly 
as —— — _ co . 

| Stringy chips, easier to turn than 
309 18% form, work hardens 
| 

316 46% Work hardens, stringy chips 
{_ | | - 

321 50% | Glazing, work hardens 

ad = ° 

347 | 48% Work hardening, glazing 

403 (annealed or cold drawn) 55% Stringy chips 

403 (heat treated) | 15% Tough chips 

410 (annealed or cold drawn) | 60% Tangling chips 

410 (heat treated) 50% | Chip breaking difficult 

416 (annealed or cold drawn) 85% Discoloration 

| 

416 (heat treated) 65% Discoloration 

20 50% Abrasive to tools 

420F 60% Abrasive to tools 

430 } 55% Stringy chips 

| | 

430F 9% | None whatever 

431 54% | Needs unusually close control 

440A 43% | Abrasive action on tools 

440B 40% | Abrasive action on tools 

440F 35% Highly abrasive to tools 

| 
446 50% Gummy, difficult to finish fine 








stainless steel makers have attempted to 
issue any extensive engineering data on the 
machining of their products, preferring to 
depend upon the direct services of their 
sales engineers in the plants of fabricators. 


Heat Treatment 


The straight chromium, martensitic stain- 
less steels (see Table Il) are hardenable by 
heat treatment much like plain carbon and 
low alloy steels. The ferritic alloys are not 
considered to be hardenable by this method, 
although grades 430 and 430 F can be so 
hardened to approximately 275 Brinell. 
The austenitic alloys cannot be hardened 
by heat treatment. Nevertheless, every kind 
of stainless steel is subject to heat treating 
to relieve stresses and for other purposes. 

Most of the heat treating methods in- 
volve simple heating and quenching opera- 
tions performed under carefully controlled 
conditions. Surface hardening by carbur- 
izing or cyaniding should seldom or never 

done since any increase of carbon de- 
creases corrosion resistance. Experiments 
with precipitation hardening of alloys of the 
15:5 family are going forward, the steels 
being cooled to about -80 F after which 
they are hard and will remain so at room 
temperatures, but the results have not been 
teported or developed to the extent that 
they are in general use by industry. Experi- 
ments are reported with age hardening stain- 
less steels, and with the surface decarburiza- 
tion of high carbon grades to provide high 
catbon strength in the interiors of parts 
with low carbon corrosion resistance at the 
surfaces, Developments of great importance 
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Cold-rolled stainless steel strip is annealed in a con- 
tinuous operation. Soft, annealed strip is used for 


decorative purposes. (Courtesy: U. S. Steel Corp.) 


may be announced regarding the hardening 
of stainless steels at any minute. 

Nitriding can give any stainless steel a 
hard skin to the depth range of 0.005 to 
0.025 in. 


Heat Treatment vs. Corrosion 
Hardenability by heat treatment is largely 
a function of the carbon in the steel. To 
the extent that any fabricator is large enough 
to specify the analyses of his steels he is 


likely to specity that the carbon be on the 
“high” side if hardness in his grade needs 
to be at its high limit while exposure of the 
part to corrosive attack is well within the 
safe limit for the grade, but to keep the 
carbon on the “low” side if corrosive ex- 
posure of the part is severe and need for 
hardness is not dominant. The difference 
is in the fact that the higher the carbon the 
less the corrosion resistance, grade for grade. 
The smaller fabricator who must take “run 
of the mill” grades must select a grade 
which at any point in its carbon range is 
adequate in hardenability and in corrosion 
resistance. For ranges, see Table II. 

Proper hardening definitely increases the 
corrosion resistance of some grades. This is 
partly because of changes in grain struc- 
ture, partly because of the surface improv- 
ing and flaw detecting effects of pickling. 
Many grades, notably the 17 chromiums 
(no nickel), are not considered corrosion 
resistant except to very mild corrosive agents 
unless hardened by heat treatment. This is 
a point to be discussed with the sales en- 
gineers of the steel producers. 

Some grades are subject to intergranular 
corrosion if improperly heat treated, as dis- 
cussed in the “corrosion resistance” section 
of this manual. 


Scale 

All stainless steels are “scale resistant” 
when heated to high temperatures but none 
are “scale proof.” The lower alloys will 
scale more than the higher alloy grades. 
The scale is tenacious, somewhat impervi- 
ous, difficult to remove. It can be taken off 
by sand blasting, by tumbling, and by 
pickling. 

Sand blasted parts should be passivated 
after blasting. When abrasives other than 
sand are used in the blast they should 
neither contain any free iron nor have 
enough striking force to drive loosened fer- 
ritic particles into the surface of the metal, 
therefore shot blasting is not generally rec- 
ommended unless it is to be followed by 
completely machining or grinding the sur- 
face away. Tumbling commonly takes more 
time than for removing scale from common 
steels, and it is good practice to perform 
this operation at night or in other “off 
shift” hours unless the plant has enough 
barrel capacity to spare the barrels for long 
hours on this job. 

Pickling may be done in 50-50 muriatic 
acid and water heated to 140 to 150 F, a 
thermometer being used because at lower 
temperature the operation is too slow and 
at higher temperature pitting may result. 
After this operation the parts should be 
washed in clean running water and then 
immersed in 20% nitric acid either warm 
or cold until all smut is removed, after 
which the parts are washed in hot water. 
Tumbling before pickling will break up 
the scale and reduce the time needed for 
the muriatic acid soak which, of course, 
must be prolonged until the scale is gone. 


Hardening 

Preheating aids hardening technique. The 
parts should be soaked at 1000 F for a 
time period approximating 20 min. for 
each 1 in. of thickness of their thickest 
walls. The higher the carbon the longer 
should be the soak. Soaks of 1 to 2 hr. 
can be beneficial to highest carbon stainless 
steels. After soaking the steels can 
brought quickly up to heat. 
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An outstanding example of the use of stainless steel is 
the foyer of Radio City Music Hail. 


Most of the heat treat hardenable stain- 
less steels will air harden to nearly the 
same hardness as they will bath or quench 
harden. The purpose of bath quenching is 
to cool them quickly. Some grades can be 
quenched in water but for many grades a 
slower oil quench is needed to avoid quench 
cracking. 

Low temperature quenching, from a tem- 
perature below the critical range, can be 
used for breaking scale before pickling. 

For greatest hardness the steels must be 
quenched from temperatures several hun- 
dred degrees above the lower critical range. 


Various gradients of intermediate hard- 
nesses can be had, ranging from the an- 
nealed hardness to that of the fully hard- 
ened condition, by quenching from tem- 
peratures between 1475 and 1700 F. 

Furnaces can be electric, oil fired or gas 
fired, but should be capable of close atmos- 
pheri¢ control to prevent scaling. Induction 
heating can be done, and so can flame 
hardening. Carburizing conditions should 
be avoided since any carbon added to the 
surface of the steel will reduce corrosion 
resistance. The parts should be free of 
grease and oil and similar contaminants as 
tending to produce local carburization. De- 
carburization of the straight chromium 
types is exceedingly rare but it can happen 
if flame impinges directly on the parts dur- 
ing protracted heating in furnaces. The 
chromium nickel types do not decarburize. 

Salt baths are excellent; the salts must be 
of compositions which will not introduce 
carbon or nitrogen into the surface of the 
work. 


Tempering and Annealing 

Hardening stress relief treatments should 
follow immediately after quenching. This 
must be done with high carbon grades while 
the parts are still hot enough to be slightly 
uncomfortable to the bare hands. Parts not 
immediately stress relieved, especially in 
cold weather, are likely to crack. 

Stress relieving is done by draws at tem- 
peratures between 300 and 700 F. The 
lower the draw temperature the higher the 
hardness and the lower the toughness. 
Draw temperatures should be found by ex- 
periment and in consultation with the 
makers of the steel. 





Machining stainless steel is different, in that more attention must be paid to providing 
proper feeds and speeds than for most materials. (Courtesy: Timken Roller Bearing Co.) 
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Tempering is done at temperatures tay 
ing generally from 750 to 1400 F. As wig 
other alloy steels, increasing the tempe, 
ture or prolonging the time results in & 
creased tensile strength, hardness and yigj 
strength, but in increased elongation, redy. 
tion in area, and impact strength. Tempe. 
ing to get the exact results desired, then, i 
one of the most “peculiar to the shop 
operations of the heat treating room, ay 
temperatures and time periods usually gp 
the results of experimentation. 

The steel is heated above the lower cq. 
cal range and then cooled slowly, at th} 
rate of 25 to 50 deg. loss of temperatup 
an hour, until it reaches a range of 1100p 
1200 F after which it can be cooled rapidh @ 
Slow cooling is accomplished by keepin: 
heat supplied to the furnace but graduslh j 
reducing the amount of heat. The pyrom | 
eter should be watched or the automat: | 
control adjusted carefully; within limits th } 
slower the cool the softer the anneal. 





Annealing the Chromium Nickel Grady 
Chromium nickel grades are anneale | 
for two general reasons: 


1. Soften work hardened areas and restore softnen, 
unless work hardening is deliberately desired » 
increase tensile strength and provide other a. 
vantages. 

2. Get rid of carbide precipitation which will ha 
occurred if the parts have been held or even 
posed at temperatures ranging from 900 to 1650} 





The lowest annealing temperature ca | 
range from 1700 F for grade 321 to 190)’ 
F for grade 310. But to get rid of carbik f 
precipitation the higher the carbon th 
higher must be the annealing temperature. 
Most authorities put 1900 F as the sate} 
lower temperature limit for annealing ayy | 
of these grades. i 

Annealing should be followed by wate 
quenching except in the rare cases wher 
the quench will distort small parts. Ai 
cooling for all but the 310 grade is per 
missible but highly inadvisable. 


Scale-Free Heat Treating 

Gas tight furnaces especially constructed 
to give atmospheres of dry-cracked am- 
monia or of dry hydrogen, are capable of 
heat treating stainless steels with practial 
or total absence of scale, even to heat treat- 
ing parts polished to high lustre without 
discoloration. d 


Their use is not as wide 
spread as would be profitable to fabrication 


Hydrogen Elimination 

When stainless steel parts have been sub- 
mitted to hydrogen either in furnace atmos 
pheres or, as is most common, in pickling, 
and the use of those parts will submit them 
to heavy enough stresses so the resulting 
hydrogen embrittlement will be damaging, 
they should be baked for an hour or s0 # 
250 to 300 F to elminate the hydrogen. 


Stamping and Drawing 


These and other cold working operations 
may have as much as one third lower oper 
ating costs than similar ones performed oa 
common steels. The differences are in the 
elimination of parts cleaning and rust pre 
ventive measures on work in process. 

Fabricators who use these operations fol 
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Stairway railing, trim and fittings 


steel, 


low two rules regarding the designs and 
qualities of their products: 


In stainless steels, that which 
or stamp well will weld well. 


~ 


. Plan for welding. 
will spin, draw, roll, 


2. The more the cold work hardening stainless steels 
are worked, annealed and worked again the finer 
their grains and the better their surfaces. 


Machine capacities should be about twice 
those used for similar gages of mild steels. 
The actual employment of power is not, 
generally speaking, that much greater. If 
1,000 Ib. will stamp a mild steel part then 
about 1,500 Ib. will be needed for a similar 
stainless steel part. But for the stainless the 
press needs enough reserve power to deliver 
its pressure with complete steadiness, there- 
fore a press of twice the capacity is recom- 
mended. 

Slow speed, high capacity presses are 
recommended, especially for the work har- 
dening grades of stainless steel. Hydraulic 
presses do very well on deep drawing opera- 
tions. The reason is that the degree of work 
hardening and especially its depth is some- 
what dependent upon speed; an area on the 
surface of a piece of stainless will work 
harden more under a hammer blow having 
a force of 100 Ib. than under a 100-lb. 
weight resting on it. 

Much depends upon the die design and 
the operation to be performed. On a higher 
speed press a moderately deep draw may 
cause the steel to wrinkle, orange peel, gali 
and even seize on the tools if the dies are 
80 designed that they have an ironing or 
skin stretching action on the work. On a 
slow speed press even a greater amount of 
skin stretching might be accomplished with- 
out trouble. 

In the deep drawing of stainless advan- 
tage cannot be taken of gage differentials 
in prices of materials as it can with brass 
and some steels. For example, in brass an 
0.078 blank might be drawn down to an 
0.040 finished thickness thus taking ad- 
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this 


made of 
(Courtesy: Republic Steel Corp.) 


store are stainless 


vantage of the heavy gage price differential 
but this hardly would be done with stain- 
less. 

Much can be gained by working with 
more accurate, highly finished strip or the 
more accurately finished kinds of sheets. 
Stainless steels as a family have more spring 
back after stamping or drawing than do 
common steels. The dies must be made with 
more clearance. The more accurate the stock 
the more accurately the proper die clear- 
ances can be designed. In this factor is the 
solution of many a stamping problem. 
Clearance for deep drawing dies should be 
50% greater than for brass or mild steel. 


Tool Materials and Finishes 

Tool materials, especially for deep draw- 
ing, should have minimum tendencies to 
gall or seize the stock. This can be accom- 
plished by using water hardening steels, 
nitrided steels, high carbon high chromium 
steels, or by using special high lubricity 
bronzes having Brinell hardnesses of 320 
to 340. Some tool steels have definite affini- 
ties for some grades of stainless and some 
do not; the tool steel sales engineers should 
be consulted. 

Tendency to seize also can be reduced by 
a final stoning of the die in the direction 
of the flow of the steel. The number of 
pieces which can be produced per die grind 
can be increased considerably in this way. 

Larger rubber blocks or heavier springs 
in the draw pads tend to provide the uni- 
form pressures which cut down wrinkling 
troubles. Air cushions, using twice the air 
pressure for stainless as compared to that 
for mild steels, are highly recommended by 
some of the most successful stainless fabri- 
cators. The makers of the presses should 
be consulted about them. 

Some of the makers of cutting oils have 
special lubricants which, in some cases, will 


permit stainless steels to be drawn at the 
same speeds as mild steels. The success 
of these lubricants tends to support the 
theory that the skin wrinkling troubles of 
stainless steel drawing are caused by the 
friction between the stock and the tools, 
that friction being increased by the fact 
that in the “as received” condition stainless 
steel stock is 50% more strong than mild 
steel and is that much more resistant to the 
deformation of drawing. The friction is 
enhanced by the tendency of the stainless 
to seize. The makers of proprietary brands 
of lubricants should be consulted. 

“Home made” lubricants can be made of 
mixtures of white lead and linseed oil to 
the consistency of 600 W cylinder oil, or 
of 50-50 lithopone and water-free soluble 
cutting oil. But these are hard to clean 
from the stock and the brands made by 
professional lubricants makers usually are 
much better. 


Rolling and Cold Forging 


Stainless steel wire, rod, tubing and other 
shapes may be rolled or drawn. In fact, this 
is one of the most economical operations 
ordinarily performed with stainless. 

Most of the grades used for this are cold 
working. This shows up to advantage in 
the first operation of straightening from 
the coil. The stock is cold worked enough 
in this operation to be stiffened slightly and 
to hold its straight shape accurately. 

From this point on, it may be cold forged 
to intricate shapes, rolled to the shapes 
which have the greatest stiffnesses and 
strengths for the fewest ounces of weight 
or thousandths of an inch of thickness, bent, 
coiled, punched, swaged, welded, brazed or 
soldered. 

When parts are to be rolled after being 
stamped or cold forged their burrs should 
be removed by brushing or other means, as 
otherwise the burrs may appear as fine 
slivers or other false edges on the rolled 
parts. 

Lubrication is important. Stock can be 
purchased with a very thin film of elec- 
trically deposited copper on it. This copper 
is an excellent heavy pressure lubricant, 
has no other effect upon the stock, and can 
be removed at the completion of the opera- 
tion by a short immersion of the finished 
parts in 10% nitric acid. The nitric acid 
has a mild passivating effect which promotes 
corrosion resistance. Other lubricants similar 
to the ones used for deep drawing can be 
purchased from lubricants manufacturers. 

When a highly polished finish is wanted 
on the parts, the rollers should be highly 
polished. 


Welding 


Welding of stainless steel parts is of two 
general kinds having somewhat different 
problems: 1. light welding involving small 
parts, and 2. heavy welding involving larger 
and heavier parts. 

The most common fault of stainless steel 
welding practices is the failure to consider 
the possibilities of carbide precipitation with 
resulting intergranular corrosion. This is 
especially true since the most weldable 
stainless steels are, in general, the chromium- 
nickel ones which are most liable to this 
trouble. The welding shop is too prone to 
feel that if a part seems satisfactory in the 
“as welded” condition as it leaves the 
production line then everything is all right, 
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On the new Buick grille, all external surfaces are 
capped with chromium plated stainless steel. 


forgetting that stainless steel products are 
expected to have long lives and that inter- 
granular corrosion which appears after a 
tew years of life can be more damaging— 
or more dangerous—to the product user 
than that which appears immediately. 

Smaller welded parts can be annealed by 
annealing the whole part, thus getting rid 
of the carbide precipitation. Large ones 
cannot. Special attention should be paid 
to parts which may be repaired by welding 
in the field, especially if they are to hold 
pressures after repairing since the repair 
man seldom knows or takes precautions 
against carbide precipitation. Where an- 
nealing to ranges above 1900 F is impos- 
sible or impractical after the welding, of a 
stainless steel of a grade which is subject to 
carbide precipitation, then a grade contain- 
ing inhibiting columbium or titanium 
should be specified. 

Stainless steels can be welded by any 
methods other than the open fire method. 
Electric welding and gas welding can be 
used. All methods must be closely con- 
trolled. This is the reason for the develop- 
ment of the Shotweld process, and of a 
large variety of electric timers, and of 
special welding rods. The selection of 
welding rods should be given careful con- 
sideration. Many specially developed rods 
are made by the makers of stainless steels 
and sold either direct or through welding 
rod manufacturers or through distributors. 

Stainless steels are about 50% greater 
in coefficient of thermal expansion and 50% 
lower in heat conductivity than common 
steels. They expand more rapidly but over 
smaller areas when heated, therefore they 
warp more and are more subject to locked 
up stresses. The answers are to apply only 
the minimum of heat, apply it for the 
minimum time period, hold the work by 


Allegheny Ludlum Steel Corp. 
American Rolling Mill Co. 
Babcock and Wilcox Tube Co. 
Bethlehem Steel Co. 
Carnegie-Illinois Steel Corp. 
Carpenter Steel Co. 

Colonial Steel Div. 
Copperweld Steel Co. 
Crucible Steel Co. of America 
Driver-Harris Co. 
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clamps or otherwise against warping, lay 
Out a sequence of welding operations in such 
fashion that the directions of warping are 
made to work toward true contours of the 
piece rather than false ones, use chill bars 
and other devices to conduct the heat away, 
use reversed polarity for thinner sheet or 
plate butt welding but true polarity for 
thicker sheets so the highest temperature 
is at the point where it will cause the most 
rapid fusion. 

Acetylene welding has the problem of 
obtaining and maintaining a completely 
neutral flame. An oxidizing flame, contain- 
ing an excess of oxygen, results in poor 
welding. A reducing flame containing an 
excess of acetylene will carburize the metal 
at the weld, and the added carbon sometimes 
results in brittleness, always reduces resis- 
tance to corrosion. There is no answer other 
than a welder who is well enough trained 
to know what kind of flame he is using. 

Atomic hydrogen welding is rapid, and 
almost always done under conditions of 
such complete control as to result in good 
welding. It cannot compensate for failure 
to use a stabilized steel when such a steel 
is needed. 

The Unionmelt process is highly success- 
ful where it can be applied, its success 
being largely due to the fact that it is 
automatic, can be adjusted to the needs of 
stainless steel and then kept under close 
control. 

Electrical resistance welding of thin 
sheets works well by almost any method. 
The high electrical resistance of stainless 
steels is helpful, it can range from 6 to 12 
times that of carbon steels in ordinary 
stainless grades. A trouble is the inability 
of stainless steel to conduct heat away and 
the likelihood of warping. The electrodes, 
the clamps, or other devices adjacent to the 
weld should be water cooled or otherwise 
equipped to carry away the heat. 

Stainless steels have been welded suc- 
cessfully for over 20 years. But in spite of 
the thousands of tons which are welded 
every year, welding troubles seem to be by 
far the most common topic of conversation 
and object of attention among stainless 
steel sales engineers, metallurgists and 
scientists. Welding techniques are advanc- 
ing faster than printed literature or even 
scientific papers can keep abreast of them. 


Forging 


Forging of stainless steels requires more 
capacity in the furnaces than would be used 
for similar quantities or volumes of com- 
mon steels, more power in the hammers or 
presses, and more attention to careful con- 
trol of details. 

Stainless steels are slower to bring up to 
temperatures. Even more than that, the 
stainless needs a much longer soaking 
period. Both of these needs stem from the 
fact that stainless has lower heat conduc- 
tivity. As an alloy steel it is sluggish in its 
response to heat. If the furnace is run at 


Major Producers of Stainless Steels 


Wilbur B. Driver Co. 

Eastern Stainless Steel Corp. 

Firth-Sterling Steel Co. 

Ingersoll Steel & Disc Div., Borg- 
Warner Corp. 

Jessop Steel Co. 

The Joslyn Mfg. and Supply Co. 

Latrobe Electric Steel Co. 

Lukens Steel Co. 

The Midvale Co. 





dripping temperature and the steel forge: 
the instant it reaches forging temperan, 
then a steel with a hot surtace and qj 
center will be struck with very poor resujy 
The furnace must be held at the corr 
temperature while the steel soaks. 

As a third factor, the stainless steel cay. 
not continue to be struck while it coo; 
down to as low temperatures as are practiq| 
for mild steels. It will crack if this is tried 
Consequently, more reheatings may & 
necessary. The obvious result of these thre 
factors is that an equal volume of stainles 
steel needs more of the time of a furnag 
of a given capacity, or for the same prody. | 
tion per hr., more furnace capacity ani | 
with the furnace more closely controlled, | 

Stainless steels have more creep strengh 
at elevated temperatures than mild steel 
Therefore they are less willing to floy 
within the dies. This means the use of 
machines of more power, usually at leg 
double the power used for common steel), 
It means more blows and heavier ong 
It also means that stainless steels canno 
be made to flow at all in some dies that are 
practical for carbon steels. 

Larger die openings and less restricted 
passages can be helpful. To a large exten 
such details are established by experiment 
in the individual shops, with the help of 
the sales engineers of stainless steel makers, 

Surface defects on stainless steel forging 
bars or billets are less likely to heal under 
the hammer than similar defects in common 
steels. It is wise to start with machined ¢ 
surface bars or billets which have been . 
carefully inspected to make sure that mp | 
such defects are present. 

Flash very often cannot be cut off by the 
forging die but must be trimmed ina 
secondary operation after the forgings have 
cooled. 

Most stainless steel forgings can be cooled 
in air, but the higher carbon types must be 
cooled in ashes or lime. And the forgings 
quite commonly require annealing before 
secondary operations can be performed on 
them. For annealing instructions see the 
“heat treatment” sub head in this manual. 








Source of Fabricating Difficulties 


Exactly the same factors which make 
stainless steels so durable in service make 
them different to fabricate. The strength 
and the corrosion resistance which are s | 
valuable in making these steels resistant to 
destruction also make them resistant to 
fabrication. 

Nevertheless, hundreds of thousands of 
tons of them are being fabricated, and in 
all kinds of shops from the “one man ina 
garage” ones to the biggest plants in the 
world. The stainless steel field belongs to 
the fabricator who is willing to take plenty 
of advice from the sales engineering staffs 
of the stainless steel makers and to reduce - 
his methods to exact but highly profitable 
control in order to make a much better and 
more saleable product. 





Pittsburgh Steel Co. 

Republic Steel Corp. 

John A. Roebling’s Sons Co. 
Rustless Iron and Steel Corp. 
Sharon Steel Corp. 

Superior Steel Corp. 

Timken Roller Bearing Co. 
Trent Tube Mfg. Co. 
Universal Cyclops Steel Corp. 
Wickwire Spencer Steel Co. 
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@The crankshaft is an important, expensive 
part of the modern, high speed engine. It 
represents many hours of precise, highly 


Be: skilled workmanship. Yet the crankshaft can 
a be sabotaged in a few minutes . . . if the 
ult HOW TO bearings are not exactly right. In fact, 
om without the right fit, correct alloy and proper 
Cap. lubrication method, excessive wear develops 


a SABOTAGE or the bearings freeze to the shaft. 
ried 


Johnson Bronze knows and appreciates the 



















- vital part that sleeve bearings play in any 
a A » MAF ¥ motive unit. Its speed, efficiency and econ- 
duc omy of operation depends to a very great 
extent on the bearings. That is why we insist 
= on quality and precision in every bearing 
fon we produce. And that is why so many leading 
¢ manufacturers depend entirely on Johnson 
leas : 

eels Bronze for all of their sleeve bearings. 
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and jet engine parts, have proved their ability ¢t 
remperatures 2S nigh as 1650°F. They place at the de- 
rs disposal » line of readily weldable steels espe- 
developed to heat. Some car safely withstand 
sratures up tO 2100°F. In addition, 1-S-°S Chromium anc 
Chrome * | Steels offer highest structural strength pet unit 
area, unmatched resistance -orrosion, impact, and fatigue 
highly resistant to W sion. 


and are 
























4 And here are special steels 
that fight corrosion 
5o%, more 
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3 To build light, safely at low cost, 
use STEEL 
u's’S COR- 


trength Steels—such as 
r the past ten years enabled designers 
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HAT does your product need to 
W* ake it easier to sell? Rugred 
strength! Toughness? Light weight? 
Must it offer high resistance to cor- 
rosion? Must it withstand intense 
Meat or cold? Does it require protec- 
Stion against fatigue, sudden shock or 
Lbrasion? Are good looks important? 
Js low price the deciding factor? 





To these questions which today 
bedevil the industrial designer, steel, 
with very few exceptions, gives the 
most practical and economical an- 
swer. 

Why? For two good reasons. First, 
because low cost has always been a 
fxed characteristic of steel, and sec- 


for rugged strenain ee 4 
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ond, because of steel’s amazing ver- 
satility. 

Steel can provide strength far be- 
yond the limits of other materials, 
old or new. It can withstand the 
severest range of temperatures or 
pressures. It will reduce weight 
safely at lowest cost. No other com- 
mercial metal can equal steel’s resist- 
ance to so many types of corrosives. 
Steel can insure lasting protection 
against severe reversal of stresses 
and sudden overloading. 

Steel can be polished to mirror sur- 
face, plated, galvanized, painted, or 
permanently coated with porcelain 
enamel to add more beauty and to 


Pittsburgh and Chicago 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


increase sales appeal. 

Steel can be 
cut, twisted and bent. You can weld 
it to perfection, rivet, punch and even 
stitch it. Its use involves no un- 
familiar fabricating problems. 

Today, new, improved steels and 
new advances in steel-using meth- 
ods have enhanced steel’s poten- 
tialities far beyond its pre-war use- 
fulness. Our metallurgists will gladly 
assist you in taking full advantage 
of these developments to make your 
peacetime product more efficient, less 
costly to manufacture and easier to 
sell. We welcome the opportunity to 
work with you. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


AMERICAN Network (Sive) 


\ SE eeSchA Tes STE EE 
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deep drawn, forged, 








EED BRONZE PARTS IN A HURRY? 
call N-B-M 


4 f lack of proper bronze parts threatens you with 
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costly delays, don’t waste time experimenting — 
call on N-B-M. 


Maybe you need a single giant rough casting— 
or 100,000 tiny parts, precision machined—we’re 
ready to fill your most exacting requirements ac- 


curately and quickly. 


N°B>M 
BRONZE PARTS 


NATIONAL BEARING 


Division 


ST.LOUIS > NEW YORK 
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NUMBER 99 MATERIALS: Lead Solders and Babbitts 
December, 1945 


Lead Base Solders and Babbitts 


Composition, Per cent 





Name Type Sn Pb Sb (Max.) | Bi(Max.)| Ag Others Commercial Specifications 


. 10-901 10 89.50 0.5 | 0.08 (Max.) 
Tin-Lead vay 


Solders 20-802 18.0 -20.0 - 0.40 | 99.2 (Min.) | 





25-75. | 24.50-25.50| 75.00 0.12 : ; 0.10 | SAE 4, Class A 
30-70 30 Rem. 0.50-0.75 


40-60 39.60-40.40 | 60.00 0.12 pe: Ol | SAE 3, Class A 











38 (Min.) Rem 0.40 
50-50. | 49.50-50.50| 50.00 0.12. | — - b SAE 1, Class A 
48.76-49.74 50.00. | 075 : 7 - ; SAE l, Class B 
49 (Min.) Rem. | 040 | ; 
55-45 44.55-45.45 | 55.00 | 0.12 ; —_ . SAE 2, Class A 
* | §9 (Min.) | Rem. 0.40 : 
~70 (Min.) * ; 


__Rem. _ 0.40 
(3) a, ae ae . 3 - j ASTM B32-40T, Grade A (Tin-Lead Solder) 


(3) |_ 0.40 | . ASTM B32-40T, Grade B (Tin-Lead Solder) 









































: 2.50-23 75.00 . i S/ 
Tin-Lead- on —s » as Ss = ——— ; AE 4, Class B 


Antimony Saad SAE 3, Class B 
Solders Ss: nage ae : 7s . SAE 2, Class B 


“ASTM B32-40T, Grade A (Tin-Lead-— 
_ : — : Antimony Solder) 


‘a ASTM B32-40T, Grade B (Tin-Lead- 
— | : - . Antimony Solder) 
Tin-Lead- _2%% Ag |___ i 
Silver Solders |_1%% Ae __|__ 
14% Ag _ 
_%R%AE 
2% Ag 
%% Ag 
1% Ag 
Lead-Silver | 25%Ag _ 
Solders 5% Ag 
Lead-Silver- | 1%In 
Indium Solders | 2% In 
Lead-Tin-Cad- | | 
mium Solder | — 
Lead-Tin-Bis- | a 78.: 1.5 
muth-Silver | ‘ 77.5 d 1.5 
Solders 85 = 


| 



























































Composition, Per cent Brinell Hardness 





Babbitts-Type | Sb Sn Cu /|AsCast| Aged Commercial Specifications 
Lead Base _ 86.0 (Max.) i i 9.25-10.75 45-55 a 0.50 (Max.) — 215 | : 175 SAE 13¢ 


| 


Babbitts _76.0 (Max.) | 14.0 -16.0 | 9.25-10.75 | 0.50 (Max.) | 26° _185 SAE 14° 
15 











an 20 33 | ae _ ASTM B23-26, Alloy No. 6 
1 ___ |_0.50 (Max.) | 22.57 | =— _| ASTM B23-26, Alloy No. 7 
ae, ae 0.50 (Max.) | 20.07 ASTM B23-26, Alloy No. 8 
a pee ‘ 0.50 (Max.) 19.07 ASTM B23-26, Alloy No. 9 
_ oe) _ 0.50 (Max.) © 17.57 ASTM B23.-26, Alloy No. 10 
ib 0.50 (Max.) | 157 ASTM B23-26, Alloy No. 11 
10 0.50 (Max.)_|__ 14.57 ASTM B.23-26, Alloy No. 12 

Lead-Silver § ——"~___| ___ > i seam = ae 
Base Babbitts | aoe BOR” ~ = 

| 


















































Rem. , “os a 
Rem. | J 15 ‘ _ 
Rem. 


| y 10 am 


























1 These type figures refer to the metals in the following sequence: tin, lead and antimony (see ASTM B32-40T) 
2 Some specifications call for a given percentage of tin and a minimum percentage of tin plus lead, while others merely specify the percentages of tin and lead 
desired 


* The nominal percentages of tin and lead shall be specified by the purchaser; typical compositions are: 60-40, 50-50, 40-60 and 25-75 
*The nominal percentages of tin, lead and antimony shall be specified by the purchaser; a typical composition is: 38-60-2 
5425.mm. diam. ball was used with loads of 2 and 5 kg. for 11 sec. 


* Bearing analysis is given; ingot analysis is also given in this specification 
"A l0-mm. diam. ball was used with a load of 500 kg. for 30 sec. 


Compiled by Robert S. Burpo, Jr. 









TAINLESS STEEL 


Most versatile of modern metals...their unique combinations of 





properties merit your consideration in designing for the future. 






“Photograph courtesy Chas. Pfizer & Co.,'" 





Packaging the miracle drug... chromium-Nickel stainless steel. 





penicillin. ..calls for completely ster- 






international Nickel are miners, smelters and 


ile conditions. Here the table must be refiners of Nickel, an important ingredient 






of the stainless steels, but do not produce 





the very acme of aseptic cleanliness... 
stainless steels. H interested, please communicate 





easy to clean and keep clean. Hence, it’s with your established sources of supply for stainless steels. 


THE INTERNATIONAL NICKEL company, INC. ‘u's: 
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NUMBER 100 


METHODS: Induction Heating 
December, 1945 


Induction Heating Constants 


With the increasing use of induction and dielectric heating of metals, the physical constants of the various materials 
become of importance. Several values having wide application are given here to assist engineers in making the necessary calcula- 


tions for this type of heating. 


PHYSICAL CONSTANTS OF METALS 


(20 C, Unless Otherwise Specified) 





Material 


Aluminum 
Barium 
Beryllium 
Brass 
Bronze 
‘Carbon 
Calcium 
| Chromium 
Cobalt 
ee 
Gold 
| Graphite 


Iron 


iron Cast 
‘Lead 
Magnesium 

| Manganese 
Mercury 

| Molybdenum 
| Monel Metal 
Nickel 
Platinum 

| Potassium 
Silver — 

| Sodium: 
Steel (soft) 

| Steel (hard) 
| Steel (nickel) 
| Tantalum 
Thallium 
Thorium 

| Tungsten 
ial 


Zine 





Resistivity 
Microhms/CC 


Temperature Coefficient 


of Resistance 





2.688 
98 | 
— 


8 


17.8 


79-104 
22.0 
«4.46 
5 
95.8 
5.08 at 0 
42 
i 
9.83 at 0 
~ 6.1 at 0 
1.629 at 18 
4.3 at 0 
11.8 
45.6 
30-85 
15.5 
17.6 at 0 
18 
om 
5.5 
5.75 at 0 


~ 0.003 


0.00403 
0.0033 


“0.002 
0.0005 
0.0009 


“0.00364 (0-600) 


0.00658 (0-100) — 
~ 0.00393” 
0.0034 F 


“0.0065 (0-100) 


“0.0039 
0.004 


0.00089 
“0.0047 (0-100) 
0.002. 


Specific 


Specific 
Heat 


Coefficient 
Thermal 
Conductivity 





0.214 
0.068 


0.5 








0.397 





0.092 


~ 0.086 
0.165 





0.157 





8.89 
19.3 

2.25 
“78 
7.03 





0.11 





0.10 
~ 0.0921 
~ 0.0312 
~ 0.17 


| ony. 





0.118 





11.4 


a: Sati 


0.0306 





0.246 





7.42 

13.59 
9.0 
“89 





0.00537 (20-100) 


0.0055 at 0 
0.0038 


0.0054 0— 


0.004 

0.0016 
0.0007 
0.0031 


~ 89 
iF ma 


~ 0.851 — 


10.5 


| 
— 
| 
| 


0.121 





0.033 


0.065 


0.105 
~~ 0.0324 


0.015 

~~ 0.346 
0,062 
~ 0.142 
0.166 





0.19 





0.056 


1.0 





~ 0.951 


0.295 





f/f 
me el 
77 


16.6 





0.0040 at 0 


11.86 





0.0021 





~ 0.0042 
0.0047 (0-100) _ 


0.0037 


(20-1800) 


11.5 
ae 
19 
7.1 


0.118 


0.115 





0.118 
0.118 
“0.036 — 
“0.038 

0.027 
~ 0.054 | 

0.034 


~~ 0.093 


0.115 
~ 0.115 
0.130 


0.155 
~~ 0.476 
~ 0.265 





Compiled by the Industrial Electronics Div., Westinghouse Electric Corp. 

















Sciaky portable spot welding units are designed with the 
accent on lightness =~ both in guns and cables. 


The use of high tensile metals plus skillful design, saves 
weight ... makes the gun easier and faster to handle . . . more 
accessible, too. 


Both pneumatic and hydraulic units are available in ratings 
of 50, 75 and 100 KVA. Sciaky electronic control units pro- 
vide electronic control of welding sequence, current interrup- 
tion and welding heat. Transformers may be suspended from 
any type hoist for moving about. Special features include 
high-efficiency, light weight flexible cables, fast acting electro 
valve and booster, and adjustable balancing device for larger 
guns. A variety of standard gun types, designed for nearly 
every job, are available. 

Hydraulic units make efficient use of water. System is auto- 
matically refilled from same line supplying cooling water in 
case of leakage. Rust-proof materials are used throughout. 


Makers of Quality Resistance Welding Equipment. Write for bulletin 122-A 
Offices in New York, Washington, Detroit and Los Angeles. 


Representatives in principal cities. Plants in London and Paris. ; =_—_—_—es— 
4919 West 67th Street \—— 7057 —| (—a- Be 
ra eee 


Chicago 38, Illinois 
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NUMBER 101 MATERIALS: Adhesives 


December, 1945 


Adhesives 


Use of adhesives involves only the problem of assembly. 
Classification of the materials used for adhesive fastening may 
be made upon basis of composition, or upon a use basis. In 
either case certain properties are of importance, such as: (1) 
Storage properties—the “keeping” qualities of the adhesive in 
the unmixed condition. (2) Ease of preparation and applica- 


tion. (3) ‘Pot life’—the usable life of the material after 
mixing. 

(4) Strength of the bond—this should exceed the strength 
of the bonded materials. (5) Durability of the bond— 
this may involve special considerations associated with its 


specific use. (6) Cost. 























Type 


Adhesives Types, by Composition* 
Properties, Service Conditions 


Materials Bonded 


Typical Uses 







































































Starches and dextrines 


Require little pressure, do not affect colors, 
are fast setting, store well, show high tacki- 
ness, non-locking. Strength and durability not 
high. 


Paper, paperboard 








Used for postage stamps, wall- 
paper, labels for bottles, cans, 
and cartons, for sealing cartons, 
envelopes 





Proteins — casein, 
blood albumin, ani- 
mal glue, soybean 
meal 


Possess good strength, long pot life, do not 
affect colors, show high tackiness for most 
types, good durability 


Paper, paperboard, 
wood 





Used for labels, sealing cartons, 
forming tubes, for gummed tape, 
furniture, interior plywood 



































Miscellaneous non- 
resin adhesives — as- 
phalt, shellac, sodi- 
um silicate adhesives 


Properties vary widely with type of material; 
color is affected, durability excellent, good 
water resistance 


Paper, paperboard, 
wood, glass 





Building papers, waterproof bags, 
shipping labels 





Rubber adhesives — 


natural, synthetic, 
chlorinated, re- 
claimed 


Varying properties; excellent water resistance, 
high tackiness. Includes the strippable adhe- 
sives, in which durability is not a requirement 


Paper, wood, glass, 
metal, rubber, 
plastics 


Pressure-sensitive tapes, strip- 
pable labels 





























Synthetic resins, ther- 
moplastic and _ther- 
mosetting — phenol- 
urea, melamine, allyl, 
furane, resorcinol, 


Pressures of about 150 to 200 p.s.i. required 
for polymerizing many types. Possess long pot 
life, excellent durability, excellent water re- 
sistance, are rapidly cured. The metal adhe- 
sives are largely rubber-resin combinations 





Paper, paperboard, 
wood, glass, metal, 
rubber, leather, 
plastics 


Exterior plywood, furniture, 
shoes, automotive construction, 
labels, manufacturer's name- 
plates, for acoustic tilesetting, 
aircraft construction 


cellulose esters, vinyls, 
styrenes 














* Besed upon a table in an A.S.T.M. paper by T. R. Truax and R. F. Blomquist 


Some of the more important types, classified by use, are: 

Label adhesives—fast setting, require little pressure, high 
tackiness (quick adhesion), non-locking (not fastening to other 
objects, fingers of the user, etc.). Casein glues, dextrins, syn- 
thetic resins. 

Sealing adhesives—for sealing cartons, etc. More strength is 
required than for the label types. Animal glues, silicate ad- 
hesives. 

Pressure-sensitive tapes—rubber adhesives of some variety. 

Gum tapes—for sealing cartons. Usually made with an 
animal or hide glue base. 

Plywood adhesives —only resinous adhesives for exterior 
gtade. Casein glues, animal glues for interior types. 

Furniture glues—must be colorless, good tackiness, set with 
little pressure. Hide glues, urea resins, casein glues. 


Metal-bonding adhesives—wide range of bondable materials; 
one-stage and two-stage types, with the latter more widely ap- 
plicable. High strength, excellent durability, somewhat difficult 
in application. Rubber-resin combinations. 

Plastics adbesives—These may be of the solvent type, in 
which an organic solvent, often acetone and acetone mixtures 
when the plastic is a cellulose ester, is applied along the edges 
of the plastics parts while they are held together by clamping 
or by hand. For small pieces a medicine dropper or small oil 
can may be used to apply the solvent, while with larger pieces 
the clamped work may be immersed in the solvent. A second 
type of adhesive for plastics is the solution of a synthetic in an 
organic solvent, frequently a cellulose ester in an acetone blend, 
called dope. Dopes are applied by brushing, with a gum, or by 
other mechanical applicator. They are chosen when surfaces 
are irregular, or are difficultly accessible. 


Prepared by Kenneth Rose, Engineering Editor 
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TINIUS OLSEN TESTING MACHINE COMPANY 
510 North Twelfth Street - Philadelphia 23, Pennsylvania 
Representatives: 

PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seattle 

MINE and SMELTER SUPPLY CO., Denver, Colo. 
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The Modern Olsen Universals set a new 
standard for simplicity and accuracy 
in tension and compression testing. 


To save time fill out this coupon and clip to your letterhead. 


TINIUS OLSEN TESTING MACHINE COMPANY 
500 N. 12th Street, Philadelphia 23, Pennsylvania 


Gentlemen: 
Please send me a copy of Catalog 30, Olsen Universal Testing 
Machines. 
NAME 
COMPANY 
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NUMBER 102 MATERIALS: Copper Tubes 
December, 1945 


Weights of Small Seamless Copper Tubes 


In Pounds Per Linear Foot 





Wall ; 
Thick- Outside Diameter, In. 
ness, 

In. 1/32 1/16 3/32 1/8 5/32 3/16 7/32 1/4 
.004 .WU133 .UU285) =.0U437) =—.0U589) Ss 00742) = .00894_ = .0105_—.0120 
.005 .00160 .00350 .00540 .00731 .00921 .0111 .0130 .0149 
006 .00184 .00413 .00641 .00869 .0110  .0133 0155 .0178 
.007 00207 .00473 .00739 .0101 .0127 .0154 .0180 .0207 
.008 .00226 .00531 .00835 .0114 .0144 .0175 .0205 .0236 
.009 .00244 .00586 .00929 .0127 .0161 .0196 .0230 .0264 
010 .00259 .00639 .0102 0140 .0178 = .0216 .0254 .0292 
.012 .00281 .00738 .0119 .0165 .0211 .0256 .0302 .0348 
.013 .00289 .00784 .0128 .0177 .0227 .0276 .0326 .0375 
.014 .00294 .00827 .0136 .0189 .0243 .0296 .0349 .0402 
.0156 ‘ .00891 .0148 .0208 .0267 .0327 .0386 .0445 
.016 - .00906 .0151 .0212 .0273 .0334 .0395 .0456 
.018 - 00975 .0166 .0235 .0303 .0372 .0440 .0509 
.020 . 0104 .0180 .0256 .0332 .0408 .0484 .0560 
025 —  .0114 .0209 .0304 .0400 .0495 .0590 = .0685 
.028 .0118 .0224 .0331 .0437 .0544 .0650 .0757 
.030 _ 0119 .0233 .0347 .0461 .0575 .0690 .0804 
.0312 - .0238 .0356 .0475 .0594 0713 .0831 
032 —— .0241 .0362 .0484 .0606 .0728 .0849 
035 : . 0250 .0384 .0517 .0650 .0783 .0916 
.040 .0262 .0414 .0566 .0718 .0871 .102 
042 .0265 0424 .0584 .0744 .0904 .106 
045 - _ .0267 .0438 .0610 .0781 .0952 .112 
.0469 on na 0446 .0264 = .0803 .0981 .116 
.049 - — .0453 .0640 .0826 101 .120 
.050 — - - .0457 .0647 .0837 .103 ae 
058 = ee .0473 .0694  .0915 114 .136 
.060 —_—_  — — 0475 .0703 .0932 .116 ~~ .139 
0625 — —— .0713 =.0951 119 .143 
.065 _ - - .0722 .0970 122 .146 
.070 : .0735  ~=.100 127 153 
072 — —_ _—— _ 0739 ~=.101 129 ~=—.156 
0781 _ — .104 .134 163 
.080 _ - .105 .135 .166 
083 —_—— — 106 137 .169 
.090 — - - .107 .141 175 
0938 a = = o- .143 178 
.095 — — — .143 179 
.100 145 .183 
.109 .187 
.120 .190 
125 —— 
134 
.140 
141 
156 
.160 
165 
172 
.180 
.188 
.200 
203 
219 
.220 
234 
238 








PLETE PPE 











Adapted from the Copper and Brass Research Association 
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Compared with the value of the finished welded product, 
| the investment in alloy electrodes is infinitesimal. When 
. so much depends on so little—demand ARCOS and be sure 


“Don’t be Penny Wise and Pound Foolish” 
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Strain Analysis Studies 


By N. C. Ferguson, 
Eastman Kodak Co. 


In practice, in the metal-forming in- 
dustries, grid patterns to study strain 
analysis have been applied by more or less 
bothersome methods. The sample was 
formed and the lines reexamined under 
a low power microscope to determine the 
extent of their deformation in the forming 
process. The results showed engineers how 
the material intended for the forming 
operation would withstand the stresses 
imposed. 





Both the Chicago plant of the Douglas 
Aircraft Co., Park Ridge, Ill., and Carne- 
gie-Illinois Steel in Pittsburgh, have, how- 
ever, simplified the problem by employing 
a new light-sensitive paint, known as 
‘Transfax.” The material is applied with 


1945 


an ordinary spray gun and a reduced 
negative of linear coordinate graph paper 
laid in contact with the metal and exposed 
for a few minutes to the light of a flood- 
type lamp. 

The surface of the metal is washed with 
a weak solution of ammonia water and 
the fine grid lines remain as narrow white 
lines. These lines are examined with a 
low-power microscope that includes a ret- 
icle having accurately spaced parallel lines. 
By aligning the reticle pattern with the 
lines on the sample, the engineer can 
quickly tell the amount and direction of 
movement of the metal in the sample dur- 
ing the forming operation and this in- 
formation is significant in light of past 
metallurgical knowledge of the metal used, 
since both elongation and compression of 
the material can be analyzed. 


Annealing Stainless Steel 


By A. E. Carpenter, 
E. F. Houghton & Co. 


We have encountered demand for data 
on the use of liquid salt baths in the 
annealing of stainless steel of 18:8, or 
higher. The purpose of the annealing, of 
course, is to soften the steel to promote 





stamping, drawing or forming, and to 
relieve stresses or strains. Annealing is 
done well in a molten salt bath that is 
neutral and stable so that it will not 
carburize or decarburize the surface of the 
steel. It is immersed in a neutral salt, 
such as Liquid Heat 1450, with melting 
point 1450 F and working range of 1525 
to 2100 F. 

An immersed electrode-type furnace has 
the ability to control temperatures evenly 
throughout within 5 deg. A ceramic pot 
should be used as at over 1700 F the salt 
will attack a metal pot. With a salt bath, 
all atmosphere is eliminated from around 
the metal, with fast, even heat. There will 
be neither scaling nor oxidizing, and a 
reduced tendency to warp or crack. 

Work can be brought up to heat faster 
in salt, resulting in increased production. 
At first a slight insulating film of solid 
salt is formed on the outside of the work 
piece, creating a preliminary slow-heating 
zone. This method is good, too, for sec- 
tions of unequal thickness. Warping, dis- 
tortion, soft spots and excessive grain 
growth are avoided. 

After the steel has soaked properly and 
cooled in air or quenched, there will re- 
sult a completely austenitic structure of 
proper grain size, maximum ductility, soft- 
ness and corrosion resistance. The heating 
places the carbides into solution, thus 
reducing any tendency to combine with 
oxygen in the air at the surface and bring- 
ing about corrosion resistance. 

One would best use a salt, such as Liquid 
Heat 1450, which needs no rectifying 
agents. The proper salt will not attack the 
surface of the metal, nor decarburize, nor 
in any way offset the beneficial effects of 
the annealing. 
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Adjustable Stop on Wire Stripper 
by J. R. Crabb, 
Glenn L. Martin Co. 


Development of a metal adjustable stop 
which is used with the cutting blades on a 
wire stripping machine for removing the 
shielding from co-axial cables has resulted 
in a considerable saving of scrap material 
at Glenn L. Martin Co. plants, Baltimore. 

In the former method, the cable was 





placed in the cutting slot and the blades 
closed around the cable from the top and 
bottom until they cut through the insula- 
tion, which could then be stripped off at 
the end of the wire. Chief problem was 
that since the cutting machine was used 
on many sizes of cables, the depths to 
which the blades were permitted to cut 
was more or less a matter of guesswork 
on the part of the operator. The cuts oft- 
times were made too deep and the wire 
was sufficiently damaged as to make it 
unfit for installation purposes. 

The new stop fixtures are now attached 
at the side of both the bottom and top 
blades of the stripping machines. They 
are designed with convex ends so that the 
edges of the fixtures when closed form 
a circle around the cable and prevent the 
blades from cutting any deeper than nec- 
essary into the insulation. Making them 
adjustable and in various sizes permits 
many kinds and sizes of cables to be cut 
on the same machine, using the same 
blades. 

Before the new stops were added, wasted 
material on smaller cables sometimes ran 
over 50%. Now the scrap loss is entirely 
eliminated. They have also resulted in a 
savings of approximately 1500 man-hours 
per year in eliminating rework necessary 
before this time, and experiments are 
underway to determine if the same idea, 
with changes and modifications, can be 
applied to other cutting processes. 


Magnetism Detector 
by R. F. W yer, 


General Electric Co. 


One engineer carries a magnetized sew- 
ing needle in the lapel of his coat. The 
needle has a piece of light thread tied 
around its middle and, when suspended 
by the thread, will tell if a piece of ma- 
terial is magnetic or not. Also, it will tell 
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if a piece of steel is permanently mag- 
netized or not. 

If the steel attracts the needle regard- 
less of which end of the needle is held 
near it, the steel is a magnetic type of 
steel, but it is wot magnetized. If the steel 
attracts one end of the needle and repels 
the other end, then it is magnetized. 

This is often helpful in checking the 
causes of excessive magnetic blow around 
fixtures or in work which may have be- 
come magnetized. 

(Courtesy of **Welding Arcs’’) 


Tapered Tube Used in Redesign 


by George A. Fernley, 
Resistance Welder Manufacturers Assn. 


Recent experience in redesign of a 
munitions item demonstrates how advan- 
tage can frequently be taken of available 
shapes and how the combination of avail- 
able shapes with small stampings often 
turns out to be the best solution for the 
production problem. The accompanying 
diagram shows schematically the ingenious 
change in design which made it possible 
to dispense with a large amount of ma- 
chine work, with a consequent improve- 
ment in production rate. 

The part shown at “A” was originally 
designed as a hollow forging that required 
much machining to reduce the wall thick- 
ness to the specified dimension. To speed 
up production and lower cost, a study was 
made of the possibility of fabricating it by 
resistance welding. 

It would be quite natural to consider 
first the possibility of sectioning the piece 
longitudinally and flash welding two 
stamped sections together. This, however, 
would have involved some difficult prob- 
lems of die construction for both the 
stamping operations and the welder. 

A better method consisted of flash weld- 
ing two pieces of the general shape shown 
in “B” and “C.” Part “B” was easily made 
by taper swaging the required lengths of 
seamless steel tubing of the correct outside 
diameter and wall thickness. At the small 
end of the taper, there is provided a 
straight tube section, slightly greater in 
length than the amount of material that 
would be lost in the flashing and push-up. 

Part “C’’ was produced as a stamping 
from material of the same wall thickness 
as the tube. This part also has a straight 
tube section corresponding to that of part 
“B,” to allow for flashing and areas where 
they were to be joined, and therefore pre- 








sented satisfactory conditions for flash 
welding. The assembly reproduced the 
shape and dimensions of the original part 
as shown at “D.” 

The removal of the flash after welding 
is only a minor punch press operation 
compared to the amount of machine work 
when this part was made from a forging. 








Handling Scrap on Pallets 


by Cyrus L. Cole, 
Materials Handling Consultant, Milwaubee 


A progressive manufacturing company 
has simplified the handling of metal scrap 
from machining, stamping and cutting op- 
erations by adding what might be termed 
“built-in” pallets to the conventional skid 
boxes used to collect this material. With 
these attached pallets, an Elwell-Parker 


electric power truck equipped with a 
swivel mounted fork picks up fully loaded 
boxes for transport to the loading plat- 
form, where they are elevated and up- 
ended for quick dumping of the scrap into 
street trucks. 

Many ingenious devices and methods 
have been developed for dumping loads 
from receptacles by means of power trucks, 
but this is one of the easiest to duplicate, 
and most effective 

Instead of resting on skids in the usual 
manner, the boxes have false bottoms, 
open at two ends. A steel plate as long as 
the box is turned up at a 90-deg. angle 
for 5 in. at each side of the box. The 
upper edges of these bent-up sections are 
then welded to the lower edges of the box, 
thus forming a trough, or pallet, about 4 
in. deep, integral with the box. 

In operation the fork is thrust into the 
pallet opening, the load lifted and con- 
veyed to the shipping platform. When 
the box is turned upside down to empty 
the contents, it is held securely to the fork 
by the bottom plate. 

This is accomplished without having to 
change attachments or interfering with 
the usefulness of the truck for other han- 
dling operations. The same truck tiers load 
skid boxes five-high whenever it is desired 
to store the scrap in minimum space. 


A non-adhering weld spatter coating 
may be prepared as follows: Make a solv 
tion of about three bars of yellow laundry 
soap in 5 gal. of water. This is done by 
cutting the soap into chips and adding # 
to 3 gal. of water, heating to near boiling 
until solution is complete. Then the 
other 2 gal. of water are added and the 
solution cooled. When lukewarm, about 
1 pt. of castor oil is added with constant 
Stirring and agitation. 


“Chemical Formulary,” 
American Soap & Glycerine Producers 
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@ HEAVYWEIGHT 


»-» Huge Plate Roll Fabricated 
By Thermit Welding 


You’re looking at a large bending roll that functions 
above two smaller bottom rolls as a unit for forming 
steel plate. Fabricating this heavyweight roll 
threatened for a time to be a major difficulty. Few 
foundries were available that could make a single 
casting of the required size: 38 feet long by 31% 
inches in diameter and 50 tons in weight. The prob- 
lem was solved by making two castings of about 25 
tons each and uniting them by Thermit welding. 

It’s Thermit welding’s ready adaptability for such 
heavy tonnage jobs that makes it so suitable a 


process for both fabrication and repair of large 
castings and forgings. 

Thermit welding joins smaller parts into large 
units to save time, money, shipping and handling 
problems. There’s no limit to the size of a Thermit 
weld—no need for stress-relieving—no need to worry 
about the strength or permanence of the weld, for 
it’s as strong as a forging of the same cross-section. 

Thermit welding can be done in your own plant, 
by your own crew, under M &T supervision, or 
at the following Metal & Thermit Corporation 
Branches: Jersey City, New Jersey; Chicago, IIli- 
nois; Pittsburgh, Pennsylvania; or South San 


Francisco, California. 





Lot-by-lot inspection, or acceptance in- 
spection, determines the acceptability of a 
specific lot of units by inspecting a sample 
of those units. It can be so organized and 
tabularized as to be handled in a routine 
way. Though reaching highest develop- 
ment during the war, it can well be adapt- 
ed to peace. 

One must take into account the relative 
importance of various dimensions of 
characteristics, such as hardness, finish, 
etc.; one must determine through expert 
appraisal the allowable percentage of 
units out of limits for each characteristic 
which it is economical to accept without 
the expense of screening (inspection of 
every part). 

In inspecting the bomb fuze, five 
classifications of importance of dimensions 
or other characteristics were adopted: 
critical, special, major, minor, and in- 
cidental. Major attention of army inspec- 
tors were devoted to listed dimensions, 
with occasional checks on unlisted dimen- 
sions. 

Listings for an assembly of firing pin 
and striker of the bomb fuze involved 
one special characteristic, three majors, 
three minors and four incidentals. Thus, 
one of the major listings is diameter and 
profile of point (inspected by optical com- 
parator.) The first listed minor is loca- 
tion of hole. 

A second table combines information 
for each size of lot as to size of sample 
and number of defectives permissible for 
each of the acceptable quality levels listed, 
this table applying only to ‘“‘majors” and 
“minors.” With “criticals”°and “specials” 


Lot By Lot Inspection 


A. L. Atherton, 
Westinghouse Electric Corp. 


no defectives are allowed. With the bomb 
fuze the “critical” is the presence and 
workability of the gear train. 

If there are, say, 10,000 produced 
units in one lot, a table shows 370 parts 
must be sampled for “special,” 200 parts 
for “major,” and 40 for “incidentals.” If 
the number of defectives does not exceed 
that shown by the table, the lot is ac- 
cepted. If it does exceed the permissible 
number a second sample is taken, with 
double the number of samples of those 
used at first. In case of rejections after 
the second sample, the entire lot must be 
gaged to screen out the defective units. 

Most contracts call for submitting to 
the Ordnance inspectors only material de- 
termined acceptable by the manufacturer. 
The manufacturer naturally wants a good 
record to keep a good standing with the 
Ordnance Dept. Westinghouse used the 
same system employed by Army Ordnance, 
except that Westinghouse gages are set a 
little closer. Finally, only 2% of lots 
accepted by Westinghouse were being 
rejected by the Army. 

At first 45% was rejected, reduced 
later to 30%. Introduction of the above- 
described system brought it down to 
15% for the last quarter of 1943—and 
then to 2%. The gain was made at terri- 
fic dollars and cents cost, but the fuze 
is so important the cost is justified. 

With the idea of adapting the methods 
to peace, the following observations are 
pertinent. Such inspection is satisfactory 
for scrutiny of purchased items where 
problems of acceptance for use and con- 
trol of manufacturing quality are separat- 


Standard Sampling Inspection Table 


Normal Lot-By-Lot Acceptance Inspection 





ed, either in organization or by distang 
It contributes little to the control g 
machining. But it is beneficial to assem) 
operations. It may be of advantage jy 
regular production as a sort of correctip 
when normal control of machining open. 
tions has faltered. Often the best solutig, 
may be a mixture of first piece and paty| 
inspection procedures using _ statistiq) 
methods with some lot-by-lot inspection |) 
with screening, where necessary. ; 
One plan is for an inspection station x 
a group of machines. At regular interyaj 
a patrol inspector visits the station ani 
checks gages used by operators and inspe. 
tors. He will check the product from th 
machine and if he finds defects he my 
sample accumulated’ production and, if de. 
fects are excessive, order the lot produce 
since his last inspection screened out. 
The advantages and opportunities with 
this mixture of patrol and lot inspection 
may be summed up: An increase in th 
responsibility of the operator feels fo 
quality by maintaining a more complete 
and convincing picture of the work as it 
is produced; improvement in control over 
maintenance of equipment and tooling, 
through standardization of records ip 
terms of quality obtainable; and improve. 
ment in the correlation of observations on 
consecutive groups of parts, so that any 
growth in defective work can not only be 
curbed before it becomes serious, but also 
be easily corrected by screening the mate. 
rial produced within a reasonably shorn § 
period prior to discovery of the growth, 
resulting in definite improvement in the | 
quality load of the products. 























Sub-Lot Si 500to | .800to 1,300to | 3,200 to 8,000 to | 22,000 to | 110,000 to | 550,000 
ee eee 799 1,299 3,199 7,999 21,999 | 109,999 | 549,999 | and Over | 
__ First Sample Size 50 | 75 | 100 © 150 200 | 300 | 500 | 1,000 — ae 
Second Sample Size 100 150 200 300 400 600 1,000 2,000 
; ( Percent 
Acceptable Quality Level | Acceptance | Acceptance | Acceptance | Acceptance | Acceptance | Acceptance | Acceptance | Acceptance | Defective) 
(Percent Defective ) Numbers | Numbers | Numbers | Numbers | Numbers | Numbers | Numbers | Numbers 
Major Minor Cy ce. |< C. | &; fs. i C. | G Ce 1 €, Gi Cc NES P< C: 
0.005-0.010 ° ° . . * *|— -~|9 -\- -\|- > 0 1 0.06 
0.011-0.020 | 0.005-0.010 ° ° . . * . a. > |> > 0 l 0 2 0.10 
0.021-0.030 | 0.011-—0.020 . * * © | oo —-> | — p> | => 0 I 0 2 0 3 0.15 
0.031-0.060 | 0.021-0.030 ° ‘|= -|- > - 0 1 0 2 1 3 l 5 0.25 
0.061-0.10 |0.031-0.060; > 3/5 o/|>5 | 9 1| 0 2/1 2/1 4| 2 7} 035 
0.11-0.15 | 0.061-0.10 > = i ae 0 1 0 Zz 0 3 1 3 2 5 3 9 | 0.50 
0.16-0.25 0.11-0.15 ~ > 0 1 0 2 l a4, 34 4| 2 5 3 7 4 13 0.80 | 
0.26-0.50 0.16-0.25 0 at 3 a 3 2 4:12 7 3 8 | 4 13 7 23 | 1.0 
0.51-1.0 0.26-0.50 l 3 2 4 2 6 3 9 4 11 | 5 13 23 | 14 40 | 2.0 
1.1-2.0 0.51-1.0 2 4} 3 5 3 8 5 13 6 16 | 8 25 | 14 40 | < - 3.0 
2.1-3.0 1.1-2.0 3 5 4 8 | 5 11 7 18 | 9 24 12 35 o -i\<¢< <— | 4.0 \ 
3.1-4.0 2.1-3.0 3 9| 5 11} 6 16] 9 23/11 32116 47) < ol -| 5.0 
4.1-5.0 3.1-4.0 4 10 | 6 14| 8 19 | 11 28114 37 | - < «|< <-| 60 
| | 
4.1-5.0 5 ra: 17 10 23 | 14 33 | 18 44) < -j|< -j/< <- 8.0 
*Table not applicable in this region. Use Table VI. 
—> Use sample size in first columns to right in which acceptance numbers are shown for Acceptable Quality Level involved, except as indicated under Note 4 below. 
<—-Use sample size in first columns to left in which acceptance numbers are shown for Acceptable Quality Level involved. 
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A 5 MINUTE QUESTION 


THE PROBLEM 
Q. What is meant by cavitation-erosion? 
A. Cavitation-erosion (or simply “Cavi- 
tation”) is the type of erosion caused by 
collapse of tiny bubbles in a liquid, with 
consequent hammering of the liquid 
against the metallic surface. 


Q. Where may cavitation be encountered? 
A. The inertia of a rapidly-moving li- 
quid makes it tend to continue in a given 
direction rather than to follow the con- 
tours of the metallic surface over which 
itis flowing. This may create voids. The 
rush to fill them causes the cavitation. 
In power plants, for example, it is a 
particularly destructive phenomenon. 


Q. Are these voids a complete vacuum? 
4. No, the filled 
from the liquid and with dissolved gases 
that may be present. 


space is with vapor 


Q. What causes the damage? 

A. When the voids collapse, there re- 
sults a pounding by the fluid comparable 
to the destructive force of tiny bullets 
impinging against the metallic surface. 
With thousands of voids collapsing every 
minute, the cumulative result is power- 
ful enough to cause deformation and 
fatigue, and to remove films which 
might inhibit corrosion. 


Q. How are cavitation and corrosion re- 
lated? 


A. Corrosion intensifies cavitation; and 
cavitation accelerates corrosion. Thus, 
a self-sustaining chain of destruction 


exists, 


Q. How does corrosion intensify cavita- 
tion? 

A. The roughened surface of a corroded 
metal affords 
the formation 


greater opportunity for 
and the collapse of voids. 


a 






Cavitation-erosion ruined these blades. 
Especially designed to improve pump efficiency 
this impeller was ruined by cavitation in le than 
four weeks. But the desien was not abandoned. The 
eroded impeller wa eofa 
nickel alloy — ‘*‘S"’ Monel, At last check, it wa 


still ir year 





replaced wit! r ! 


ervice after 2% 
improvement 


AND ANSWER DIGEST ON CAVITATION-EROSION 


Q. How does cavitation accelerate cor- 
rosion? 

4. With many metals the initial cor- 
rosion rate is very rapid. However, the 
speed of the attack usually decreases 
due to the formation of protective films 
of the corrosion products. If these pro- 
tective films are removed by cavitation, 
corrosion proceeds at an abnormal rate. 
That is why use of corrosion-resisting 
metals and alloys is so important! 


THE REMEDY 


Q. What important factors govern con- 
trol of cavitation? 
4. Laboratory and field studies indicate 
that the most important factors are: 
1. Proper design. 
2. Resistance to corrosion fatigue. 
3. Resistance to corrosion and free- 
dom from pitting. 


i. Tenacity of protective films, and 
speed of new film formation. 


a metal to withstand over-stress- 
ing and to distribute locally-ap- 
plied stresses 


6. Susceptibility to strain hardening. 


7. Uniformity of grain structure. 


Q. Why is design so important? 

\. Poor design (inadequate streamlin- 
ing) has proved to be the leading single 
cause of cavitation. And, its effect is in- 
tensified by a high velocity liquid flow. 


Reprints of this advertisement are 
available upon request from 
The International Nickel Company, Inc. 


5. Strength, hardness, and ability of 


Q. Doesn't this all boil down to develop- 
ing the best design and selecting the 
right metal? 

A. Yes! Both are very important and 
really interdependent. Sometimes a 
change in design will reduce cavitation. 
Sometimes, as in the impeller in the pic- 
ture, the same design in a different metal 
will provide the remedy. Consider both! 


Q. Design can be guided by skill and ex- 
perience, but how can one be guided in 
selecting the right metal? 

A. Past performance! Laboratory tests 
and field use have for years indicated 
that a group of high-nickel alloys should 
be considered wherever cavitation-ero- 
sion is a possibility. 


Q. What is this group? 

A. The corrosion-resisting INCO Nickel 
Alloys — nickel, Monel, “K” Monel, “H” 
Monel and “S” Monel. Their resistance 
to cavitation has been amply demon- 
strated by their successful use to re- 
place other metals in high-speed pro- 
pellers, pump impellers, hydraulic 
valves, agitators and in similar parts. 


Q. Can INCO Nickel Alloys be used to 
build up parts that have already suffered 
cavitation-erosion? 

A. Yes, and this ability is a big help on 
many repair jobs. For example, deposi- 
tion of Monel or “K” Monel by arc-weld- 
ing is an excellent way to build up 
eroded steel parts. 


Q. How can more help be obtained on 
combating cavitation-erosion? 

\. The International Nickel Company, 
Inc. has compiled a large amount of in- 
formation on cavitation and will make 
all this accumulated experience avail- 
able to anyone who needs it. Write: The 
International Nickel Company, Inc., 67 
Wall Street, New York 5, N. Y. 
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with ultra-light magnesium! x You may meet it in buy- 





that first experience 
















A happy surprise .. . 


ing a bulky metal toy . . . finding it unbelievably 
light. Such a toy is easy to carry up and down steps 
... in and out of playroom or basement. You'll bless that 
lightness! And magnesium is tough and sturdy, too—equal 
to all the punishment five-year-olds can give it. +: Millions 


will gladly pay a little more for products freed from useless 





weight. = Dow makes no toys. As the leading producer of 
magnesium metal, however, it cooperates with manufacturers 
in many fields who are developing a growing variety of new 


lightweight products for you. Keep your eyes open for them! 
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* 2 feat tig Hatiless 206—~end trom inlond Throughout the natien are fabricators From toys to circralt engines, present 
brine wells —Oow, magnesium pioneer skilled ond experienced in working ond prospective magnesium products 
and leading producer, supplies mag- mogresium—ready to supply monvfec- inciude diversified consumer items ond 








nesium for veried ond widespread uses. turers of modern, lightweight products. many applications important to industry. 
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MAGNESIUM OfVISION + THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN + New York, Bevten, Philedsiphia, Wethingten, Cleveland, Detroit, Chicage, 31. Levis, Houston, San Proaciees, ler 













Here’s how 
MAGNESIUM 


phe On wOohed. 
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People will buy /¢ghtness—just like the gentleman on the opposite page! They'll even pay a 
litle more, if necessary, to get it. Magnesium—lightest of all structural metals—gives con- 
sumer products a special appeal that makes them se// faster because it makes them befter. It's 
true in industry, too. Alert designers, fabricators, manufacturers are thoroughly aware that many 
industrial products can be bettered ... made more salable... with magnesium. It gives you light- 
ness, strength, easy workability—does something for industrial products that no other metal 
can do. Great strides have been made in magnesium application; greater ones are in the making. 
MAGNESIUM DIVISION «© THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN i 


New York * Boston * Philadelphic + Washington + Cleveland «+ Detroit * Chicago «+ St.Louis * Houston «+ San Francisco 
los Angeles + Seattle 


A ee 


DEEP DRAWN PARTS of many kinds are produced of magnesium in a 





ot single cost-saving operation. Cylindrical cups, for example, are commonly 
drawn to a depth of 12 times their diameter in a single draw by this 
@— hot forming method. Similar results with steel would require drawing, 
=a annealing, and redrawing several times. 
= 


CUTTING INERTIA is a cost-saving job magnesium is doing in successful 
applications in numerous fields. Important in various types of equipment 
subject to frequent starts and stops, containing high-speed rotating 
members, and performing reciprocating movements at high speeds— 


= this reduction of inertia cuts wear and tear, maintenance, replacement. 
t 


IN AIRCRAFT, one signal achievement among the many which mag- 






nesium has scored is the use of thicker sheet— without weight penalty— 






permitting use of flush rivets, machine countersunk, instead of dimpled 






tivets, on aileron skins. This construction avoids “‘oil-canning” and gives 






acompletely smooth surface. 











DIE CASTINGS of magnesium are gaining a growing place in many fields. 


leading die casters are turning out parts and finished products of mag- 






nesium with accurate dimensions, a minimum of machining, good 






surface finish, low cost—in addition to the fundamental magnesium 






advantages of lightness and high strength-weight ratio. 







Reprint of a Dow advertisement seen by millions of readers in national magazines, 
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“Engineering Editor, 
+ emg & Methods 
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~B. Z. Kamich 
Helen S. Knight 
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MATERIALS METHODS 
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A selection of outstanding articles on engineering materials 


and processing methods in the metal-working industries. 


MATERIALS and DESIGN 


Metals and Alloys 
Chill-Cast Tin Alloys 


Corrosion Behavior of Aluminum 
High Silicon Aluminum Alloys 
Zinc-Base Bearing Metals 

A High-Speed Steel 

Microporosity of Magnesium Alloys 


Nonmetallic Materials 


Resin-Impregnated Plaster of Paris 
Ceramics at High Temperatures 
Temperature Change in Plastics Strength .......... 


General Product Design 


Compound Sleeve Bearings 
Carbon-Brush Problems 
Chemical Durability of Enamels 
Arc Welded Steel Joints 
Blackplate vs. Tinplate Cans 
Polyethylene in Insulation 


METHODS and PROCESSES 


Melting and Casting 


Electrolyzing Magnesium Chloride 
Permanent Mold Casting 

Pearlitic Malleable Cast Iron . 
Mechanized Mold Preparation 


Fabrication and Treatment 


Forming Heavy Steel Plates .... 
Making Close Tolerance Bolts 
Cyanide Nitriding Cutting Tools . . 
Pre-Treating Metals for Finish 
Cladding Magnesium Alloys 
Electrodeposition of Metals on Plastics . 
Arc Welding Pure Aluminum 
Deep-Drawing of Zinc 

Improved Babbitting Methods 

Die Casting Close Fit Threads 
Template Reproduction 

Flame Cutting Stainless Steels 
Surface Treatment for Fatigue 
Liquid Metal Cleaners 

Heat Treatment of Steel Gears 
Electrodeposited Vinyl Plastics 


Testing and Inspection 


Electron Microscopic Surface Studies 
Electronic Sound Gaging 

Supersonic Reflectoscope in Inspection 
Comparator for Spectrographic Analysis 






































Chill-Cast Tin Alloys 


Condensed from 
"The Journal of the Institute of Metals” 


When tin-antimony-cadmium alloys are 
chill-cast, non-equilibrium structures are ob- 
tained showing high hardness values. A 
study was made of the mechanical prop- 
erties obtained and of the permanence of 
such properties under various conditions. 

Alloys containing 4 to 10% of antimony 
and 0 to 14% of cadmium may be tem- 
per-hardened at 140 C (280 F) without 
preliminary solution-treatment. If an alloy 
of this type is to be used as a bearing lining, 
it will show properties comparable with 
those obtained by quenching and tempering 


treatment, but avoids intercrystalline em- 
brittlement. It also avoids the chance of 
damage to the bond between the steel and 
the white-metal which might occur as the 
result of a quenching treatment. 

Cadmium contents above 144 to 2% do 
not offer an advantage over the alloys in the 
previous group, since the high hardness 
values recorded immediately after casting 
are lost in subsequent aging, either at room 
temperatures or at elevated temperatures. 

Alloys of compositions with 10 to 14% 
antimony and 2 to 7% cadmium give very 








high hardness values in the as-cast condition 
These values are maintained at room tep. 
peratures, but at 100 C (210 F) or highe 
the metastable phases disappear and th 
alloys soften. They are suitable for service 
at ordinary temperatures where high hard. 
ness is required. 

Cold rolling produces the normal increag 
in hardness associated with coldworking 
but after standing six months at ordinay 
temperatures the hardness is lost, and the 
value becomes almost that of cast metal 
Subsequent tempering at 140 C (280 F) } 
completes this age-annealing, and does ny 
produce a temper-hardness such as occur 
in tempering the unworked alloys. 

Tensile strengths are in general agreement 
with the hardness results, but the deter. 
minations are more erratic, owing to th 
frequent occurrence of shrinkage cavities. 

Aging for one year at room temper 
ature causes no appreciable change in hard- 
ness of alloys with less that 7% cadmium, 
but those with higher content soften slightly 
Tempering at 80 to 100 C (176 to 210 F) 
causes a rapid fall in hardness in alloys 
throughout the group. 


—W. T. Pell-Walpole. J. Inst. Metals, Vol. 71, 
Aug. 1945, pp. 441-454 


Corrosion Behavior of Aluminum 
Condensed from “Metallwirtschaft” 


A series of experiments was made to gain 
more exact knowledge of the behavior cf | 
aluminum alloys made by remelting of alu- 
minum scrap, and to establish relations be- 
tween composition of the alloy and its 
corrosion resistance. 

The samples were tested as cast (with 
skin) or surface-treated, under the action of 
sodium-chloride spray, alternately dipping 
and lifting in tap water; in the chimney 
cooler at 20 to 40 C, and exposed to humid 
air with a salt content of 200 mg. per 1., the 
air passing the specimens with a velocity of 
1 to 2 m. per sec. The results in general 
agreed fairly well, and permit certain con 
clusions. 

The corrosion resistance of the materials 
is essentially determined by their composi- 
tion. The most resistant alloys were found 
to be—with limitations with regard to the 
corrosive agent applied—the aluminun- 
magnesium alloys 13 and 14, the aluminum- 
zinc-magnesium alloys 4(SL) (in the 
spray), and aluminum-zinc alloy 5(SL) 
(in tap water and cooler.) 

Aluminum-silicon alloys 11 and 12 and 
the aluminum-copper-silicon alloys 10(SL), 
with 3.25% copper, showed moderate resi 
tance. Aluminum-zinc-copper 85 alloys 1 
3 


MATERIALS & MBTHOD 
Formerly METALS AND 4 


























ition 

tem 
igher 
1 the 
Crvice 








Crease 
tking 
linany 
d the 
metal 
0 F 
S Nor | 
occurs | 


deter 
O the 
ies. 
mpet 
hard 
nium 
ghtly 
10 F 
alloys 


1-454 


1um 


) gain 
or cf 
f alu- 
is be- 
d its 


( with 
on of 
pping 
mney 
amid 
., the 
ity of § 
neral 
con- 


1 eR 


erials 
|posi- 
‘ou nd 
o the 
num- 
num- 


"| EASTERN STAINLESS 


STEEL os OR BSTON 
BALTIMORE 3, MARYLAND - 


CHICAGO « CLEVELAND + DALLAS « DETROIT - LOS ANGELES - NEWARK « PHILADELPHIA 


SL), 


ys 1 





ODS 


XUM 





WHITE, PICKLED—No. 1 —for deep draws. Tanks, bins 
for chemicals—the dough trough shown at the right 
—heavy duty industrial equipment—applications in 
which stainless works with its sleeves rolled up. 











DULL, SMOOTH—No. 2D —tol Soduiting: d¥awintd. dishing 
—and spinning. Mild cold finishing has rendered 
the surface smooth and dense. Tools ride easily over 
the surface. Stainless shapes itself to yoyr product- 
and your needs. 





BRIGHT, DIFFUSELY REFLECTIVE—No. 2B —for formed 
products where “look” is a factor. Painstakingly rolled 
and inspected for perfect uniformity of surface, 2B 
calls attention to itself. And where special sheens and 
lusters are required, 2B can be brushed or polished 
after fabrication. 





POLISHED, SATIN, REFLECTIVE—No. 4 —one oi the 
most dramatic of stainless finishes—and the easiest to 
keep clean. The finish for food service equipment, 
decorative trim, dairy equipment — wherever it pays 
to boast, “This is stainless.” IML Co Ban 
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From Coast... 
To Coast 


THE TALK OF THE MACHINE SHOPS WHEREVER 
BOKER’S TOOL STEELS ARE USED 


“They Satisfy” 





18-4-1 Type High Speed Steel 


NOVO 






High Carbon, chrome, air hardening 
bar steel and castings 


_KINITE 


The Latest Type Tung- 
sten Molybdenum High 


Speed Steel 


H. BOKER & CO., Inc. 


101 DUANE ST. = NEW YORK 
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and 2, and 88 alloy 3, the aluminum-coppe. 
zinc 88 alloy 6, the aluminum-copper alloys 
7 and 8, and the aluminum-copper-silicg, 
alloy 9 with 6.6% copper were strongly 
attacked. 

Higher copper content therefore reduce, 
the corrosion resistance of the alloys notice. 
ably. An addition of magnesium improyg 
the resistance, particularly against salt soly. 
tion. Zinc additions had a fairly favorable 
effect in absence of copper. No clear-cy 
effect of silicon could be stated because oj 
the presence of copper and magnesium 

Pores in the cast structure are not always 
harmful, but removal of the casting skiy 
by polishing, and moreso by grinding of 
the surface, promotes attack. Anodic 
(eloxal) treatment has a considerable pro. 
tective effect, particularly in copper-fre 
materials. MBV-treatment, however, did 
not in general improve corrosion resistance 

A heat treatment of the materials dij 
not show any practical advantage in th 
corrosion-chemical behavior; only a few 
high-copper-bearing alloys showed some im. 
provement. The tests lasted from a fey 
hours to 20 weeks. 


Lilli Reschke. Metallwirtschajt, Vol. » 
Nov. 20, 1943, pp. 507-517 


High Silicon Aluminum Alloys 
Condensed from “Light Metals” 


The binary alloy of aluminum and 13% 
silicon, ““Alpax,” is approximately of the 
eutectic composition of the series, has no 
freezing range, is very fluid at casting tem 
peratures, and sharp definition of castings 
results. It has been found good for pressure 
die castings and permanent mold castings 
for these reasons. The casting is improved 
by proper addition of sodium, as metal or 
salts, the casting metal becoming higher 
in tensile and more machinable. 

The expert can usually tell the amount of 


sodium in scrap by appearance of the frac: | 


ture, but there is a lack of such experts 
Therefore, it proved that the best means of 
handling scrap was by demodification—te 
moving all the sodium and starting fresh 
with modification. The simplest way o! 
demodification is by bubbling gaseous chlo 
rine through the melted scrap, adding mean- 
while a volatile chloride to the scrap. 

Modification by sodium in the form o 
salts is usually better than by metallic 
sodium, since the latter collects hydrogen 
which is harmful to the aluminum alloy 
The best sodium salt mixture is two part 
of sodium fluoride and one part of sodium 
chloride, or the same salts in reverse 
proportions. 

Demodification is accomplished in 4 
carborundum pot (an iron pot might induc 
iron pick-up). The chlorine is added and 
the metal is heated at 750 C (1380 F). 
Sodium is added with a plunger so that 
reaches the bottom of the pot. The usudl 
addition is 0.1% of the weight of de 
charge. 

The molten alloy should stand for 10 
min. to allow any hydrogen to be evolved. 
The temperature of the metal should & 
adjusted to pouring temperature and us! 
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of pure hydrogen 


TITANIUM 


by the Hydride Process... 





FOR ROLLING, FORGING AND ALLOYS 


NEW TECHNIQUES developed by Metal Hydrides 
Incorporated now make Titanium commercially available 
in three forms. As Titanium Hvdride Powder 
TiHo), as Pure Titanium Metal Ti), and as 
Pure Titanium Ingots (Ti castings and rods 

Titanium Hydride Powder is utilizable for Titanizing, 
for making Titanium alloys, and can be compressed and 
sintered. It is stable to handle, and its evolution of hydro 


basic 


Powder 


gen when heated effectively reduces the oxides of the 
other metals with which it is desired to alloy the Ti 
tanium In addition, Titanium Hydride Powder can be 
compressed and sintered either in vacuum or in non- 
oxidizing atmosphere (at temperatures of 900°C. to 1000° 
C ) to make finished products of pure Titanium metal 

Pure Titanium Ingots, produced from Titanium Hy 
dride by Metal Hydrides Incorporated, are now com- 
mercially available in either castings or rods This fused 
Titanium metal, when heated in a monatomic gas such as 
argon, can be safely forged or rolled into plates or sheets 
of pure Titanium. 


Send for this 20 page booklet Describes the Hydride 

Process, its purpose and field of application; Proper- 

ties of Metallic Hydrides; Titanium; Zirconium 

Titantum-Copper Alloys; Zirconium-Copper Alloys, 
owdered Alloys, Etc. Write today 

Powdered A 





Titanium Powder, produced from Titanium Hydride by 
Metal Hydrides Incorporated, has a strong affinity for 
air and a low temperature combustion point. These char- 
acteristics present difficulties from a fabrication view- 
point and are possible advantages in other interesting 
fields of application. 


* Titanium is destined to become an important engi- 


neering material in such fields as aviation, the auto- 
motive industry, the production of cutting tools, dies, 
nozzles, guides and all special machinery and equipment 
where acid resistance, electric resistivity, extreme hard- 
ness, high strength and light weight are considerations 
Following is a brief summary of the physical properties of 
the three basic forms of Titanium now commercially 
available from Metal Hydrides Incorporated 
PROPERTY TITANIUM TITANIUM HYDRIDE 
Color 
Amorphous form Dark gray powder Black powder 
Fused metal Silvery gray 


Specific Gravity 4.5 3.8 (Calc 
Melting Point 1800°C Decomposes over 
350°C 
Boiling Point 3000°C 
Hardness 
Diamond 10) Scratches quartz 8-9 


_—-\ METAL HYDRIDES INCORPORATED 











™ HYDRIMET PRODUCTS - | 
POWDER «+ TITANIUM INGOTS 


convenient, 
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ZIRCONIUM POWDER « ZIRCONIUM ING 
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Hofping Industty 70 Fe? 
Me Right Metal In the Right Place 


12-24 Congress Street, Beverly, Massachusetts 
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In designing new products... new INGEN sor 

plant equipment. . . or in modern- ’ i iy 

izing your present plant, it will P 4 

pay you to consider the generous Ao cerns! 

use of Stainless Steel. Now more Lect’ ‘weil 
than ever you can use it freely 

because IngAclad Stainless-Clad git 


Steel, at much lower cost, gives all 


the stainless service you wiil ever 
Users of 


on the side that is used. ingAcled inchede: 


need... 


American Cyanamid 
Company 

Armour & Co. 

Carnation Milk Co. 

Corning Glass Works 


E. I. DyPont de 
Nemours Co. 


Firestone Tire & 
Rubber Co. 


Graver Tank & Mfg. Co. 
Groen Mfg. Co. 
Leader Iron Works 
Monsanto Chemical Co. 
Procter & Gamble Co. 
Sherwin-Williams Co. 
Solvay Process Co. 
United States Potash Co. 
Whiting Corp. 

and many others 


Y CHECK items in 

which you are 
interested 

O ni 'P ( ) IngAclad Two-Ply Stain 

uginatota a#Hta Froduce/a less-Clad Steel 


Stee 
( ) Ingersoll Solid Stainless 
ee Se es ts = | eS eee oS 
A Botg-Warnen Product” 


Ingersoll Steel Division of 
Borg-Warner Corporation pro- 
duces both IngAclad and Ingersoll 
Solid Stainless Steel. Our engineers 
are, therefore, in a position to 
advise you without prejudice. This 
helpful service is yours without 


obligation. 


INGERSOLL 


| STEEL DIVISION » BORG-WARNER CORPORATION 


* Chicago 4, Hlinois 
Michigan 


310 South Michigan Avenue 
Plants: Chicago, Illinois; New Castie, indi Kal 









tee! 
All af the above Steels 
in Chrome-Nickel Types 
( ) Free Manual of Weld- 


ing and Fabricating Pro- 
cedures for IngAclad 
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without delay. A test should be made, 
erly treated metal giving a bar that beng, 
90 deg. before fracture. There is conflig 
of opinion as to whether modification need 
be applied to the heat-treatable alloys, by 
at least it is not harmful. These alloys are 
characterized by good casting properties, loy 
specific gravity and high corrosion resistance 
F. A. Allen. Light Metals, Vol. & 
Sept. 1945, pp. 431.434 


Zinc-Base Bearing Metals 
Condensed from “Metall und Erz” 


The running properties of zinc-bage 
bearing metals were thoroughly investigated 
on a special bearing testing machine. The 
most generally used zinc alloys in Germany 
are the following: GZn-Al4-Cul; also for 
bearings, Zn-Al4 and Zn-Cul; special alloy 
for die-casting, Zn-Al4-Cu3; for sand- and 
chill-mold casting, Zn-Al6-Cul; the forging 
alloys Zn-All5 and Zn-Cu4A; for forging 
and casting, Zn-Al7-Cu4 and Zn-Al10-Cul, 

The tests were made with 13 alloys with 
81 to 91% zinc and various additions of 
tin, copper, lead, aluminum, iron, silicon, 
Manganese and magnesium. Brinell hard- 
nesses ate between 70 and 123, with bear. 
ing pressures up to 300 keg. per sq. cm. 
(4300 p.s.i.) and velocities up to 21 m. 
per sec. (69 ft. per sec.). 

The results show that zinc is one of the 
best materials for sleeve bearings, so that 
zinc-bearing metals are not to be considered 
as substitutes but as new, high quality ma- 
terials with excellent gliding qualities. The 
manufacture requires precision work. 

The means of supporting and joining to 
the supports are discussed and briefly de- 
scribed. 


M. Freiherr von Schwarz. Metall u. Er, 
Vol. 41, June 1944, pp. 124-133. 


A High-Speed Steel 


Condensed from “Machinery” 


Nusite is a high-speed steel with about 
13% cobalt that has unusual properties as 
the result of a complex but undescribed heat 
treatment. It is intermediate between sin- 
tered carbides and high-speed steel with 
the usual treatment. The hardness ap 
proaches that of the carbides, while its 
strength and shock resistance are better than 
those of regular high-speed steel. 

Typical values obtained on Nusite are: 
67-68 Rockwell C, tensile strength over 
300,000 p.s.i. with a definite elongation, 
Charpy impact over 6.1 ft. lb. Nusite has 
good resistance to vibration, but is not 
proof against vibration fracture. 

If Nusite is used in solid tools, the shanks 
must be massive and they should have 4 
cushion of some soft metal on both the 
top and bottom. It is also possible to us 
soft steel shanks with Nusite bits. 

Some machining jobs are performed bet 
ter by regular high-speed steel, but Nusite 
can be used in most applications. Nusite & 
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WHAT IT 1S: Bethlehem Tool Room (BTR) is the standard gen- 
eral-purpose, oil-hardening tool steel of the industry. 


WHAT IT HAS: A carbon-chrome-tungsten-vanadium combi- 
nation that assures safe hardening... durable cutting 
edge .. . deep hardening . . . low distortion and small 
dimensional changes. 


WHY IT’S EASY TO HANDLE: Annealed for easy machining. 
Has uniform analysis and hardenability. 
Simple to heat-treat. 
Does not decarburize readily. 


TYPICAL USES: For dies employed in the shaping, forming, 
blanking, punching, and shearing of both ferrous and 
non-ferrous materials. 


For master hobs, broaches, drill bushings, knurling 
tools, gages, taps, and many other commonly used 
tools and parts. 
If you're looking for one steel that will do many types of jobs, 
stock BTR in your tool room. It’s a multi-purpose steel; you'll be 
amazed at its versatility. Pleased, too, at the money it saves you, 
both directly and indirectly. Pick up the telephone and ask your 
distributor for BTR. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Bethlehem Steel Export Corporation, New York City 


BETHLEHEM TOOL ROOM...one of Bethlehem’s 6g § Tool Steels 
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not equal to sintered carbides if the m. 
chining conditions are such that the cg. 
bides can be used advantageously. However, 
if difficulties are encountered with carbides 
Nusite may be the best solution. Generally, 
speeds can be increased about 40% ove 
those used with regular high-speed sted, 
while the feed can be doubled if the m. 
chine and fixtures are strong enough. 
Some good records have been obtained 
with Nusite for form tools. It is used for 
dies and punches only where the extry 
strength and low friction are necessary for 
economical operation. Nusite will be found 
especially advantageous in jobbing shops. 


















































A. A. Schwartz. Machinery, Vol, 52, 


Sept. 1945, pp. 186-197 











@ Hitherto the distribution of O.F.H.C. 
Copper has been restricted to cer- 









Microporosity of Magnesium Alloys | ' 





Condensed from 0 

tain special end uses such as “The Journal of the Institute of Metals” : 

g al 
electronics. Alloys of the magnesium-aluminum-zinc bh 
type constitute the most important group 9‘ 

of magnesium-base engineering materials, 9 

ES O.F.H.C. Copper and a few special The mechanical and other properties of this : . 

di 3 group were studied in detail, especially as | s 

ilute alloys thereof are now avail- regards microporosity of castings. a 





It was found that the 0.1% proof stress § tu 
of cast alloys increases with the aluminum § tt 
and zinc contents. The increase is effected § 
more rapidly by addition of aluminum than 


THE AMERICAN METAL COMPANY, LTD. of zinc. Good properties are found in the 5 


able for most uses. 














61 Broadway, New York. N. Y. range of composition near 5% aluminum § ¢ 
| and 0 to 4% zinc F 

In studying the effects of microporosity, | | 
| a technique was developed to eliminate any : 

Significant amounts of microporosity due wi 

to gas, as against that due to local loss, by | " 

feeding, of eutectic fluid. Castings were § 4, 


made as rectangular test plates 634 by 534 
by 38 in. po 
The test plates were then examined radi- 9 of 


ographically, and the microporosity judged th 
visually. Mechanical properties of the test i 
$01 


binations of heat treatments were tried for lar 





the different compositions Bing 


| 
| 
| } 7 
plates were then determined. Various com- 
An excessive alloy content was found to B the 


be harmful for material which was intended 
+ usi 

for use in the solution-treated condition 
P . ‘ tra 
Is Being Used In A Wide Variety Of when a standard and reasonably short solu- § y, 
| tion treatment was to be used. A high zinc § y, 

| 

| content was undesirable, since it lowers the | oft 
temperature at which solution-treatment can rat 


be carried out. 
For sand-cast alloys, the higher-zinc com- 


binations are less desirable as they show 4 J 
APPLI A greater tendency to microporosity. Values 
: obtained in ultimate strength tests and for 


elongation are severely affected by micro 
porosity. The 6% aluminum, 3% zinc type, 
: > ene although showing a strong tendency t 
Prompt Deliveries In Tonnage Quantities microporosity, is more likely to be deficient 
in pressure soundness than in static mechan 
ical properties. Better results are obtained 
in the low-zinc alloys when the aluminum 
content is increased above 8%. 

Although maximum ultimate strength is 
usually obtained with aluminum content of 


POWDER METALS& ALLOYS, INC. 


77 River St. Hudson Run Rd. | : 
: strength that it may reach a maximum é# 
+} gs 
Hoboken, N. J. Barberton, O. wane <fO 


Aug. 1945, pp. 415-439 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 
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Machining Stronger, Tougher 
Alloys for Higher Quality Parts | 





Standards are rising, and modern ma- 
terials are expected to stand up under more 
punishment, greater stresses and generally 
more severe service conditions. Metallurgi- 
cal research has kept pace with mechanical 
advances, and there are available copper- 


base engineering alloys which have high 
§ strength, great corrosion and wear resist- 


ance and many other desirable properties 
for modern requirements. 
Product designers and engineers are 





specifying these alloys to an increasing 
extent. Therefore, it is up to the manufac- 
turers of screw machine products to learn 
the best methods for cutting such materials 
rapidly and economically. Since these alloys 
are stronger, harder and tcugher than brass 


© and many of the steels, their machining is 
© more difficult until the cutting characteris- 
§ tics of these alloys are determined. 


armen 


Coolant Characteristics Important 


Although most screw machine operators, 
when trying out a new material experiment 
asto speeds and feeds, and tool shapes, they | 
seldom make exhaustive tests on the cool- 
ant and lubricating oils or solutions. 

Since the tougher alloys require more | 
power and pressure for chip removal much 
of this energy is converted into heat with 
the result that there is a tendency for the 
work to become hotter with attendant dull- 
ing of the tools. Dissipation of this heat can 
sometimes be accomplished by using a 
larger reservoir of the coolant and apply- 
ing a greater volume of the coolant over 


© the work and tools. 


The same net results can be obtained by 
using a coolant which possesses better heat 
transfer properties to insure faster cooling. 
It is obvious, therefore, that if both the 


| work and the tools can be kept cool it is 
) often possible to increase the machining 


rate and reduce tool wear by the use of a 


more efficient cooling medium. 

Research will pay off in lower costs and 
increased production. There is no other 
field where the results of research can be 
realized so quickly as in the manufacture 
of screw machine items. 


Machining Duronze III 

Typical of modern engineering alloys is 
Duronze III, a high-strength, corrosion- 
resistant silicon-aluminum bronze. It is 
available in round, hexagon and square rod 
for meeting the requirements of production 
turning and threading processes. Experi- 
ence gained from machining millions of 
pounds of this alloy indicates that under 
proper conditions of operation Duronze III 
is satisfactory for screw machine work. 
Although it contains no lead it possesses 
good free machining characteristics. 

First of all, the tools should be of the 
proper hardness and kept sharp. If high 
speed steel tools are used they should have 
a Rockwell hardness of C63-C65. For some 
types of machining, such as rough forming 
and when higher speeds are combined with 
light feeds, carbide tipped tools may be 
used to advantage. 

Tool angles are also important and con- 
sideration must be taken of the type of 
finish, speeds, feeds, etc., in determination 
of these angles. It is recommended that the 
tools should be ground approximately the 
same as those used for free-cutting steel 
and adjustments made according to the 
type of finish, type of machine and lubri- 
cant being used. It is usually true that 
these angles are approximately halfway 
between those used for brass and those 
used for ordinary steel. 

High speed drills having large flutes per- 
mitting adequate chip clearance are used 
in drilling, with drill speeds and feeds ap- 
proximating those used in turning and 


Table I—Effect of Cooling Medium on the Machinability of Duronze III. 





FEED PER 
TYPE OF TOOL 


REVOLUTION 








Box Tool Light Cut 
Heavy Cut 


Approx. Ley” 


Roughing 


Box Tool 
Drills 
Drills 


Finishing 

—” Diam 

14” Diam 
Drills 34” Diam. 
Drills 16" Diam. 
Drills 54" Diam. 
Drills 34” Diam. 
Threading External Dies 
Threading Internal Taps 
Form Tools 


Cut-off Tools 


Heavy Cut 
Light Cut 

















SURFACE FEET PER MIN, 
HIGH SPEED TOOLS 
Cutting Oil Soluble Oil 

.008 180 to 200 300 to 360 
.005 
O10 180 to 200 300 to 360 
005 100 180 
007 100 200 
.007 100 200 
006 100 200 
005 100 200 
005 100 200 

10 to 50 100 to 120 

30 to 40 90 to 100 
001 
002 180 300 
.0025 180 300 
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Figure 1—Lathe Tool for Forming and Turning 
DURONZE 111, also Reamer Angles and Clearances. 
forming. Close hole sizing is usually ob- 
tained through use of standard reamers. 
Reamers used commonly have 3° to 6° 
back rake, narrow lands and 6° to 8° 
clearance. 

Tapping results are good if a gun type 
or spiral cutting tap is used, as it is very 
important to keep chips clear of the work. 
Chasers should incorporate a rake angle of 
5° to 8° and be backed off at the lands. 

The part illustrated in Figure 2 is always 





Figure 2—Machined Part and Chips 
Shown Actual Size. 


made from brass. However, for test pur- 
poses Duronze III rod was run, using high 
speed steel tools. Speeds were as follows: 
formed at 460S.F.M., drilled at 240S.F.M., 
threaded at 120 S.F.M. To engineers, the 
resulting chips tell a revealing story of good 
machinability more emphatically than 
words. 
Experiments with Coolants 

Due to higher pressures necessary to 
machine Duronze III, more heat is gener- 
ated than for brass, and the tools and work 





ye 


Figure 3—Cut-off and Form Operation. 





must be kept cool for proper efficiency. It 
is therefore very important that ample 
coolant or lubricant flow on the work and 
tools at all times. Research and experi- 
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CAUSES OF CORROSION 





This article is one of a series of discussions 
by C. L. Bulow, research chemist of the 
Bridgeport Brass Company. 





EFFECT OF STRESS ON CORROSION 


How Stresses Are Set Up 
and Measured 


The influence of stress in structural parts 
is an important factor which must always 
be considered by the engineer and designer. 
The effect of stress is readily observed 
when parts fail from overloading. The 
simplest way to set up a condition of stress 
is through the application of tensile pull at 
the ends of a metal bar, plate or rod. 

When the magnitude of the stress and 

the dimensions are known, 

the average tensile stress 

per unit of cross sectional 

area can be readily calcu- 

: lated, and is usually ex- 

pressed in pounds per square 
inch (psi). 





Where Stresses 
Are Set Up 


The bending, loading or 
twisting of metal parts will 
lead to the setting up of ten- 
sile or torsional stresses in 
such applications as tie rods, 

bolts and studs, cables and hangar rods 

used in catenary construction; loaded 
beams and loaded coil springs; tanks, cyl- 
inders, tubes and pipes subjected to in- 
ternal or external pressures; wire rope, 
twisted shafts, bars, rods, tubes and pipe. 











Effect of Applied Stress 


The stress may function in one of three 
ways to produce a premature failure of a 
metal part: 


1. Normal general corrosion (no stress 
corrosion involved) may occur, gradu- 
ally thinning the cross-section until the 
ultimate strength of the material is 
reached and tensile cracking takes place. 


2. Normal general corrosion (with mild 
stress corrosion) is speeded up by the 
applied stress which shortens the time 
required to reach the ultimate strength 
of the material. Sometimes pits may 
also function as stress raisers (to be dis- 
cussed at a later date) which shortens 
the time required to produce failure. 








Machining Alloys (oxt.) 


ments carried out under the supervision 
of our Metallurgical Laboratory have 
shown interesting results regarding the 
influence of various cooling mediums on 
machinability. 

Exceptionally good results have been 
obtained from soluble oils. These should 
be of the best quality and thinned with 15- 
30 parts of water to get good cooling effect. 

For conditions where soluble oils are not 
desirable, sulphur-base mineral lubricants, 
thinned with kerosene or Mineral Seal 
oil to have a viscosity of 100-110 Saybolt 
seconds have proven satisfactory. 









Figure 4—Skive Operation. 


Thorough study of the physical require- 
ments of a part component which is ma- 
chined on automatics or turret lathes, in 
the light of materials available, and a com- 
plete investigation of the relative machin- 
ability of various alloys can be the means 





Figure 5—Drill Operation. 


of producing parts of high quality and 
relatively low cost. 

Bridgeport’s revised Duronze Manual 
contains 80 pages of charts, tables and the 
latest specifications for high-strength sili- 
con-aluminum bronzes and silicon bronzes 
manufactured under the trade name of 
Duronze. Write for your copy today on 
company stationery. 





3. Severe localized corrosion (stress cor- 
rosion or season cracking) may occur in 
the form of narrow crevices or cracks 
which gradually penetrate the metal. 
This is particularly true in thin sections. 
The effect of stress on corrosion is par- 
ticularly insidious because metal parts 
designed for use well within safe me- 
chanical limits may fail without warning. 











NEW DEVELOPMENT; 








This column lists items manufacture 
or developed by many different Sources 
None of these items has been tested 
is endorsed by the Bridgeport Bras; 
Company. We will gladly refer reader, 
to tne manufacturer or other sources fy 
further information 


High-Pressure Asbestos Gaskets for hay! 
holes, manholes and tube plates of boilersa.f_ 
other apparatus subject to heat and presg, 
are claimed to provide exceptional resilien. 
and compressibility. Each gasket is hay 
blocked to accurate size and the seam js, 
the outside: they are made from brass yj, 
inserted asbestos yarn, woven into strony 
cloth, coated and cemented with a he. 
resisting compound, folded and pressed ip, 
shape. No. 


A New Engraving Tool will permanent 
engrave letters, numerals or symbols of iden: 
fication on any surface of any material, x 
cording to the manufacturers. It is equip 
with a standard alloy bit for surface hay 
nesses under Rockwell-50C, and diamon 
tipped bits are available for harder surfacg 
7200 power strokes per minute are claimed 
and the length of the stroke is adjustable 
tween zero and one-eighth inch. No. 


A New Flaring Tool for seven tube six 
(1/8, 3/16”, 1/4”, 5/16”, 3/8”, 7/16” an 
1/2’’) is announced. The extent of the flare 
controlled to prevent over-flaring, crystalliz 
tion of the tube or splintering of the flare 
edge. It is operated with thumb and fox 
finger pressure. No. 6 


“‘Cartridge-Tapping”, a patented meth! 
by which a hard loosely fitted insert, knox 
as a “tap-cartridge”’ is placed in the hole, i 
said to eliminate the difficulties created ) 
chips in cutting internal threads in tappix 
blind holes. By this means, the chips arer 
moved as rapidly as they are formed uti 
the tap has almost reached the bottom dept 
and the remainder of the chips in the fluts 
of the tap are removed when it is withdraw 

No. til) 


A Master Coil With Removable Inserts ' 
reported to eliminate coil changing in settiq] 
up Thermonic equipment for induction hez 
ing applications. The standard master coils; 
consists of two master coils and forty-eg: 
inserts, accommodating round stock rang 
from 1/8’ to 3”’. These inserts can be chang: 
in a matter of seconds. No. és 





An Improved Boring Bar, said to elimi 
ate chatter and increase production, is avai 
able in two standard sizes having head dian 
eters of 2 and 31/2”. It is of heavy constru 
tion and is provided with precision mice 
matic blade adjustment. Regular blades a 
made in sizes for precision boring or faci 
work from 13/4 to 121, 2 inches in diamete: 
A small tool adapter permits boring hols 
down to 1/4 inch in diameter. No. 6 








BRASS, 


Warehouse Service in Principal Cities 


BRONZE, COPPER, DURONZE, NICKEL SILVER, CUPRO NICKEL 





STRIP AND SHEET—For draw- 
ing, stamping, forming, spinning. 
Leaded alloys for machining, drilling, 
tapping. Silicon bronze, phosphor 
bronze for corrosion resistance. Al- 
loys suitable for springs. Engravers’ 
copper and brass. 

WIRE—Cold Heading alloys for 
screws, bolts, nuts, nails, fastenings, 
electrical connectors, Phono-Electric 
trolley and contact wires. 


—" 


ROD—Alloys for screw machine 
operation. Duronze III high strength, 
corrosion-resistant, good for machin- 
ing and hot forging. Hot forging and 
cold heading alloys. Welding Rods. 


TUBING—For miscellaneous fabri- 
cation. For condensers and heat ex- 
changers. For water, air, oil and hy- 
draulic lines. 


BRASS COMPANY, 


DUPLEX TUBING—for conditions 
too severe for a single metal or alloy. 


PIPE—Brass and copper for plumb- 
ing. 

FABRICATED GOODS—Plumb- 
ing brass goods. Radiator air valves. 
Aer-a-sol insecticide dispensers. 
Automobile tire valves. 

Copper covered ground rod. 


BRIDGEPORT BRASS 


BRIDGEPORT 


BRIDGEPORT 2, 


CONN. 


TECHNICAL SERVICE —Stafi ¢ 
experienced, laboratory-trained me 
available to help customers wt) 
their metal problems. | 


WAREHOUSE SERVICE—Wat 
house and jobbers stocks available fs 
prompt delivery in principal cate 


TECHNICAL LITERATURE - 
Manuals and handbooks availabl 
for most products. 


* ESTABLISHED 186 
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R. G. Le Tourneau Inc., world famous builders of the 
mammoth “Tournapull,” turn to ACCOLOY ENGI- 
NEERS for their Hi-Temperature tooling. 


Pictured above, with the Super-C-Tournapull, is a view 
of the charging end of one of their pack carburizing 
furnaces. ACCOLOY ENGINEERS, in consultation 
with Le Tourneau Engineers and Metallurgists, de- 
signed the special semi-tubular roller trays and conveyor 
chains for facilitating the loading and unloading of the 







E7,OURNEAL 


Selects ACCOLOY 


Hi-Temperature 
Tooling 
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Unretouched Photo taken at R. G. 
Le Tourneau, Inc., Peoria, Ill. 


carburizing boxes. 


ACCOLOY furnace parts . . . conveyor mechanisms 


... containers . . . carburizing trays and fixtures and all 
heat and corrosion resistant installations are engineered 


to the job. 


office. 


ACCOLOY ENGINEERS are available to you, at all 
times, in the solution of your alloy problems. We wel- 
come difficult and unusual applications. Call our nearest 


ALLOY CASTING COMPANY 


Staff © 
ed me CHAMPAIGN, ILLINOIS 
's wit 
Ware 
able! 
| cities 
RE - he DETROIT 
railabi F. J. Staral Don E. Jones 
612 N Michigan 720 Maccabee Bidg 
Delaware 4430 Tel: Temple 1-7878 
& LEVELAND CINCINNATI 
R McDonough & Co W.R. McDonough & Co 
‘ veland Railway Bidg 1802 Carew Tower 
186) Prospect 1940 Tel: Cherry 5243 
DECEMBER, 1945 
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Engineering Offices: 


PITTSBURGH 


wtheriand 


BIRMINGHAM 
Riddell Enginering Ce 
941 Martin Bldg 
Tel: 4-0551 





Arthur L. La Masters, Vice Pres. 


MINNEAPOLIS 
E berman J. H. Mase 
N. Broa y T 


Broadway 2868 


868 


ST HIS HOUSTON 

s Mach tandard Brass & Mfg 
3615. Olive Street 2018 Franklin St 
T 


Tel: Newstead 5252 Tel: Preston 1123 
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Resin-Impregnated Plaster of Paris 


Condensed from “Plastics” 


A material that holds promise as an 
alternate for ceramics is plaster of Paris 
impregnated with various synthetic resins. 
The low-cost and ease of forming of the 
plaster, strengthened by addition of syn- 
thetic plastics, along with the resistance to 
chemicals, water, and slightly elevated tem- 
peratures, will make it a material to be 
considered for purposes for which plaster 
of Paris alone would be unsuitable. 

Since plaster of Paris is formed in a 


1808 


moist condition, one means of adding the 
resin is in the form of an aqueous emulsion, 
or by using a water-miscible resin. Water- 
soluble phenolics, urea formaldehyde, and 
melamine formaldehyde have been used. 
Combinations were produced by adding 
plaster to solutions of the resin, and by 
mixing resin and plaster dry, then adding 
water. Hard, light-colored, attractive ar- 
ticles were produced from these materials. 
Use of the resin solution limits the 





amount of resin that can be added, as yis 
cosities become too high at high concenty. 
tions to permit proper mixing with th 
plaster. When premixing the dry powder, 
larger concentrations of the resin may hy 
secured, but lumping upon addition of wate | 
creates difficulties. 

Another method of adding the resin 
by impregnation after forming the plaster, 
This was successfully accomplished with ; 
specially developed low viscosity furfur) 
resin. The result is likened to the hey 
treatment and hardening of steel, since th 
plaster part before impregnating may 
further fabricated without much addition, 
cost, while it becomes hard and durabk 
after impregnating. 

Two methods may be used for impreg 
nating the plaster form: (1) the free wate 
in the plaster immediately after pouring 
may be used, or (2) the water may he 
removed and the resin applied by capillary 
penetration. Both are workable, but th 
latter is preferred. 

Water soluble resins may be diffused int 
the “green” plaster, and the free water te 
moved by atmospheric drying or by oven 
drying. The resin is then cured. Properties 
are improved by about 50 to 100%. 

Furane resins of low viscosity may k 
diffused into dry plaster castings at the 
rate of several inches upon overnight stand- 
ing. These resins are liquid resins contain- 
ing no solvent. A heat curing cycle is recom. 
mended, starting with temperatures of 125 
to 140 F, and going to 180 to 190 F fo 
a few hr. 

Match plates, contour blocks, drill jigs, | 
mock-ups, etc., can now be prepared in 
plaster of Paris and made permanent ané 
resistant to handling by resin treatment. 


~John Delmonte. Plastics, Vol. 3, 
Oct. 1945, pp. 38-40, 80-8 


Ceramics at High Temperatures 
Condensed from “The Engineers’ Digest’ 


Porcelain, the best-known ceramic insv- 
lating material, suffers from the disadvao- 
tage that it is not able to withstand the 
combined effect of high temperature and 
high electrical stress. Investigation of por 
celains subjected to temperatures above 100 
C shows that the dielectric losses increase 9 
rapidly when the temperature rises from 
100 to 200 C that it can almost be looked 
upon as a heating element. 

The magnesium silicate product “steatite 
has much better properties in this respec. 
Calite, which is a particularly pure magne 
sium silicate, according to the degree 
purity, yields nearly the low value of quaft 
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MATERIALS & METHODS 


Formerly METALS AND 














5 Vis. 
Nitra. 
1 the 
rders, 
ry be 


water 





in ry 
aster. 
ith 3 
Fura) 
hea | 
e the } 
y be 
ional 
rable 


preg: 
water 
uring | 
y be 
illary : 


the | 
i | 


ft re | 
oven | 
erties | 
y be | 
r the 
tand- | 
tain- | 
COM: 
125 
F for 


jigs 
d ip 
> and 
nt. | 


ol. 3 
80-84 


ga: 








The phenolics are the most versatile of all 


plastics Naturally, this makes their use 
practically miversal througbout industry, 
In the electrical manufacturing field, for 
example, you will find phenolic molding 


ised for literally thousands 


Novex 


compounds being 


upon thousands of vital parts The 


Combination Projector Viewer shown above 
serves as an Ilent illustration of this 
point ts sturd heat-resistant plastic 
housing was molded from a Durez phenolic 
compound 


This Novex Combination Projector 
effectively demonstrates the 


sales-stimulating use to 


Viewer 
practical 
which Durez phenolic. molding com- 
pounds can be put. Its durable, eye- 
appealing 14”-long body is molded in 
one piece. The complete unit embodies 
several With 
molded-in these, naturally, 


molded Durez parts. 
inserts 
help to make assembly a simple 
process 


and keep production costs 


at a minimum 





Heat-Resistant Housing 


By molding the housing for this Com- 
bination Projector Viewer of Durez, 
the manufacturers gain the heat-resist- 
ing and heat-insulating characteristics 
so necessary for the efficient operation 
of a machine of this type. Furthermore, 
a rugged yet lightweight construction 
results. 


Properties of the Phenolics 


Just as the Novex Corporation found 
a Durez phenolic plastic that fitted 
their job, so have many other manu- 
facturers. Such desirable properties as 
heat and moisture resistance and di- 
electric strength make Durez com- 
pounds of unusual value to electrical 
manufacturers. Additional inherent 
characteristics such as highest dimen- 
stability at temperature ex- 
tremes, excellent moldability, and 
impact strength make them extremely 
useful to the industry. 
Closure manufacturers find the eye- 


sional 


automotive 


appealing, non-bleeding finish of 
molded Durez to be the answer to 





their materials problems. Time and 
again the versatility of the more than 
300 Durez phenolic molding com- 
pounds has provided the solution to 
the materials problems of the imag- 
inative design engineer. 


Competent Assistance Available 


The Durez laboratory technician is an 
experienced man. Years of successful 
development work and the continuing 
leadership of Durez phenolic plastics 
attest this. Your custom molder is also 
an experienced man. Many new mold- 
ing methods and processes make his 
service even more valuable than be- 
fore. Put these two men together and 
you'll stand an excellent chance of 
coming up with the answer to any 
practical plastic materials problem 
which you may have. The services of 
the Durez staff are available at all 
times to you and your custom molder. 
Durez Plastics & Chemicals, Inc., 2712 
Walck Road, North Tonawanda, N. Y. 
Export Agents: Omni Products Corporation, 
40 East 34th Street, New York 16, N. >. 





A 


PLASTICS THAT FIT THE JOB 
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FIGHTING CORROSION? 
YOUR CHANCES OF WINNING ARE GREATER 


witH HAVEG 


HAVEG molded plastic chemical equipment is resistant throughout its 


entire mass to practically all acids, bases and salts, to chlorine and to 
many solvents and other chemicals, excepting those of a highly oxi- 
dizing nature. 

HAVEG has strength, toughness and durability. It is unaffected by 
rapid temperature changes. It can be used continuously at temperatures 
as high as 265°F (130°C). 

HAVEG Standard Equipment includes cylindrical and rectangular 
tanks; towers; pipe, valves and fittings; fume duct; and relative items. 
Special equipment is readily made due to HAVEG’S adaptability to 
molding without involving expensive molds. Bulletin F-25 gives com- 
plete engineering, design and application data on all types of HAVEG 
equipment. Send for your copy. 

HIL-43 


an 
HAVEG CORPORATION 
,oe = eE N 


NEWARK, DELAWARE 


FACTORY-MARSHALLTON, DELAWARE 


iY ay Geb foe 


CLEVELAND CHICAGO DETROIT LOS ANGELES 
Leader Building 1201 Palmolive Building 2832 E. Grand Blvd 601 W. Fifth St 
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The high dielectric losses occurring jy 
porcelain at high temperature result in cop. 
siderable heating of the material, whic, 
heating in turn causes a further increase jp 
dielectric losses. Unless adequate arrange. 
ments are made for dissipating the hey 
developed, this phenomenon may lead tp 
thermal destruction of the insulator ang 
hence to breakdowns. 

Apart from the puncturing voltage, . 
tention must be paid to the arc-over voltage 
Measurements made on bushings of calite 
and porcelain show the existence of an inter. 
relation between arc-over voltage and qj. 
electric constant, a large increase resulting 
in a considerable decrease in the arc-oyer 
voltage. If the voltage is slightly increased 
when the first discharges—so called creep 
sparks—begin to take place along the sur. 
face of the insulator, the discharges lead to 
breakdown. 


—F. Beldi. Brown Boveri Rev., Vol. 30, 1943, Nos, 
9-10, p. 248; as abstracted in Engineers’ Diges 
(British), Vol. 6, July 1945, p. 174 


Temperature Change 
in Plastics Strength 


Condensed from “Modern Plastics” 


Studies of the changes in tensile strength 
and elongation of plastics with temperature 
change were made upon a number of types 
of plastics. In general, it was found 
that tensile strength decreased and elonga- 
tion increased with increasing temperature 
throughout the range investigated, from 
-38 F to 158 F. Unfilled thermoplastics 
were very much more affected by temper- 
ature than the unfilled or filled thermoset- 
ting plastics. 

Decreases in tensile strength for the un- 
filled thermoplastics ranged from 13 to 
100% at 158 F, while increases at -38 F 
ranged from 58 to 177%, as compared to 
room temperature values. For the thermo- 
setting materials, filled and unfilled, de- 
creases in tensile strength were 5 to 38% 
at 158 F, and increases at -38 and -67 F 
were 5 to 20%. 

Phenolic materials showed least loss of 
strength in cotton-fabric laminates, and 
greatest drop in paper laminates. Low tem- 
peratures had substantially the same effect 
upon all the materials except the wood-base 
types. With allyl low-pressure resin the 
difference between cotton-fabric and paper- 
filled material was not marked. 

For transparent materials used in aircraft 
enclosures, polyvinyl chloride acetate showed 
a drop to zero at 158 F in tensile. In- 
creases in strength at low temperatures were 
marked. 

Cellulose acetate exhibited brittle fracture 
and shattering of the test specimen at -38 F. 

Tests were made in a room at the tem- 
perature of the test, with the equipment 
at testing temperature also. Gloves weft 
worn at the high temperatures to prevent 
burning the hands by contact with spec 
mens or apparatus. Winter flying clothing 
and face masks were worn for the low 
temperature tests. 


—R. T. Schwartz. Mod. Plastics, Vol. 23, 
Sept. 1945, pp. 153-155, 194, 1%. 


MATERIALS & METHODS 
Formerly METALS AND ALLOY 








XUM 





gth 
ure 


ind 











p0 YOU HAVE A Geedecléme’ PLASTICS PROBLEM? 


Look tril 


LUMARITH XF 


FORM RETENTIVE, | 
FLAME RESISTANT i 


high acetyl cellulose acetate 


*Reg. U.S. Pat. Off, 


DECEMBER, 1945 


LUMARITH XF SERIES OF THERMOPLASTIC 
MOLDING MATERIALS, a new Celanese devel- 
opment, is providing the answer to many “ bor- 
derline” plastics molding problems. These 
formulations are rated self-extinguishing when 
tested according to ASTM method D 635-4IT, 
and show exceilent form reteniion when sub- 
jected to heat and humidiiy. Giving high val- 
ues for flexural and tensile strength, they offer 
'3 greater resistance to cold flow than siand- 
ard formulations of cellulose acetate. 

In the short time since its introduction, 
Lumarith XF has broadened the field of useful- 








Fluorescent lighting fixture 
part, molded by Bryant 
Electric Co. 


Here is news of importance to manufacturers and designers who want 
to retain ihese thermoplastic advantages for their product: high-speed- 
moldability . . . toughness without fillers . . . 


surface permanence .. . 


economical production, 


ness of the cellulosics tremendously—particu- 
larly in the electrical and allied fields where 
flame resistance and stability under load and 
heat are of prime importance. 

If you are planning a product that you feel 
could be improved or more economically pro- 
duced by thermoplastics, get in touch with the 
Celanese technical service staff for complete 
dsta on this new Lumarith plastic. Celanese 
Flastics Corporation, a division of Celanese 
Corporation of America, 180 Madison Avenue, 
New York 16, N. Y. 


A+ Cluaoe -tate 
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Compound Sleeve Bearings 
A Correlated Abstract 


Problems related to the manufacture and 
behavior of compound sleeve bearings are 
discussed exhaustively in three articles in 
Luftfabrtforschung of Dec. 8, 1943. 

The manufacture of compound sleeve 
bearings for very high loads in explosion 
motors is discussed by F. Bollenrath & W. 
Siedenburg, pages 267-279. Experiments 
were made with copper-lead alloys contain- 
ing from 77.0 to 74.4% copper, 22.2 to 
24.5% lead, 0.040 to 0.16% sulphur, and 
0.45 to 0.64% iron, to be used as bushings 
in sleeve bearings in a thickness of 3 to 7 
mm. under a pressure of 250 to 550 kg. 


per sq. cm. 
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The most important factors for obtaining 
a dense lead alloy are degassing the melt 
and correct cooling conditions in order to 
produce a fine-grained structure. Oil cool- 
ing and cooling by spray water are best, 
especially the latter as it is more practical. 

Thick castings solidify easier by forming 
a lead network; thinner castings have a 
tendency to transcrystallization. Both these 
structures have a lower bearing capacity 
than castings of average thickness with 
irregularly oriented copper dendrites. This 
structure can be loaded up to 400 to 450 
kg. per sq. cm. bearing pressure pulsating 
at 100 to 130 C. 


The formation of diffusion layers between 

steel support and lead bronze depend 
mainly on the phosphorus content in exces 
of the amount required for deoxidizing the 
melt. The intermediary layers differ in the 
content of carbon, phosphorus, copper and 
iron; they are hard and brittle. 

Lead bronzes can also be deposited op 
steel electrolytically, and such layers pos. 
sess advantages over cast bushings, as ip. 
terior stresses due to machining are elim. 
inated. The deposited layers adhere very 
firmly to the steel support, which mus 
be electrolytically degreased, pickled for | 
min. in 25% hydrochloric acid, and copper. 
plated in a potassium cyanide bath with 
a current density of 0.1 amp. per sq. dm. 
before immersion in the copper-lead bath, 

The copper plating bath is made up of 
100 g. per 1. KCN and 50 g. per 1. CuCN, 
while the lead bronze is deposited from an 
electrolyte of 14 g. per 1. Cu(OH), 5% 
g. per 1. potassium tartrate, 58 g. per 1. 
lead acetate, 180 g. per 1. potassium citrate, 
and 30 g. per 1. KOH. 

At room temperature and with a current 
density of 0.7 amp. per sq. dm., a layer of 
0.2-mm. thickness was deposited in 32 hr. 
that contained 10 to 12% lead. Tests 
showed that electrolytically produced bronze 
layers on steel possess the bearing capacity 
of ordinary cast compound bearings. 

Bearings which have to stand higher loads 
than can be carried by lead-bronze com- 
pound bearings can be made of elec 
trolytically deposited silver-lead or silver 
layer on steel supports. A layer with 5% 
lead could carry 450 to 500 kg. per sq. cm. 
load. Pure silver layers could stand up to 
700 kg. per sq. cm. continuously, but the 
adhesion between silver and steel was not 
satisfactory at higher loads. 

Manufacture of lead-bronze compound 
bearings by inductive heating is described by 
F. Bollenrath & W. Siedenburg, pages 280- 
283. The bushing was attached to the steel 
support of unalloyed steel with 0.1 to 0.2% 
carbon by centrifugal casting of a powdered 
bronze with 22% lead. The furnace with 
the steel support rotated, and the induction 
effect melted the powder. 

The maximum load which such bearings 
could stand in continuous operation was 
300 to 350 kg. per sq. cm. The expeti- 
ments show that these bearings are equiv- 
alent to those used in combustion motofs, 
and can very likely be improved with fur- 
ther experimentation. 

Some properties of electrolytically-pro- 
duced lead-copper alloys are mentioned by 
F. Bollenrath, pages 284-287. Lead-coppet 
layers electrolytically deposited from a bath 
composition as given in the first article, 
and with 10 to 12% lead, have proved in 
principle to be useful for sleeve bearings. 
Hardness and structure were examined. 
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CONSULT WITH COLGATE ON 


Mt 


If you are interested in substituting light metals for present 
materials —have a tricky or complicated job, where Aluminum, 


Magnesium or Stainless Steel might be used....that is our specialty! 


Colgate Aircraft Corporation, as a result 
of its wartime experience in building sub- 
assembly parts for planes, has brought 
something new to the light metal field. 


Of course we will take parts fabrication 
and assembly jobs where the blueprints 
are all ready for production. 


But one of our biggest assets is the 
ability to lick the hard problems, to relieve 
the manufacturer of the need for planning 
and engineering his products in light metal 
production. 


IMPORTANT DISCOVERY 


Colgate, long ago, discovered that the 
most important aid to a manufacturer often 
was before the job went into production. 


We found out that the most helpful aid 
was the furnishing of a complete engi- 
neered service that took the problem at its 
inception and worked it out almost from 
the “idea basis” to completion. 


GOLCAVE 


AMITYVILLE, LONG 


LIGHT METAL 


This realistic co-operation in the plan- 
ning, followed by quality control, constant 
supervision, and experienced personnel 
operating the latest in modern facilities, is 
one of the reasons why Colgate is earning 
a good reputation for assisting manufac- 
turers in fabricating aluminum, magnesium 
or siainless steel parts and assemblies. 


Deliveries on time is another factor in 
Colgate operations which is a part of the 
dependability of its engineered service 
available to the industry. 


WHY NOT FIND OUT? 


Before dismissing the possibility of the 
use of light metals as a substitution for 
present products, why not write to us about 
your problems? 


Our engineered service is available to 
you for consultation without charge and a 
conference may result in furnishing you 
with important aids to your business. 


oralton 


ISLAND — NEW YORK 


~ DIVISION 
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ODAY you can name any number of 

instances where life itself depends 
upon the reliability of individual engine or 
machinery parts. In aircraft for instance. 
And that’s one reason why so many leading 
engine and machinery builders are specify- 
ing Shenango-Penn centrifugal castings 
. . . because these castings definitely offer 
superior strength and durability. 

The reason is simple. Tubular parts cast 
by Shenango-Penn’s centrifugal process 
have greater density, more uniform grain 
structure, higher tensile strength, better 
elongation, no blowholes, less porosity. 
Thus they are better able to withstand 
shock and all kinds of punishment, and 
they wear longer. 

So if you require tubular or ring parts 
that must o¢ part, Shenango-Penn castings 
are the best kind of insurance. Bulletin 143 
gives complete data including cost-saving 
production advantages, alloy specifications, 
physical and chemical properties, etc. 


Write to Shenango-Penn Mold Company, 
1557 W. Third Street, Dover, Ohio. 





i814 





The circular parts shown above were 
cast centrifugally by Shenango-Penn in 
tubular shapes and then cut off to precise 
thickness. All machining and finishing 
operations including drilling were also 
performed in the Shenango-Penn shops 
where the most modern machine tools 
are available to turn out completely fin- 
ished parts if desired. 





Data Bulletin 143 is yours 


free for the asking. 


ALL BRONZES « 
MONEL METAL 
¢ ALLOY IRONS 











When tempering, the hardness increases y 
first with increasing tempering temperature 
reaches a maximum slightly below 100 ¢ 
and decreases again with further increase of 
temperature, but at 320 C the hardness jg 
still only slightly less than the original hard. 
ness of 200 to 300 kg. per sq. mm. Only 
above the temperature of the melting poin 
of lead the alloys become considerably 
softer, and the hardness is about 70 kg. per 
sq. mm. 

The structure shows regular variations of 
concentration in the direction of crystal 
growth, but these differences can be equal- 
ized by tempering at 150 C. At the same 
time recrystallization starts, which at 320 ( 
has progressed very far. Above the melting 
temperature of the lead coagulation of lead 
and coarse crystallization of the copper 
takes place. 


Carbon-Brush Problems 


Conde nsed from “Ge neral Electric Revieu 


A carbon brush in vacuum shows high 
friction and seizure when sliding on copper, 
carbon, or smooth cardboard surfaces 

The high friction and wear are instantly 
stopped by water vapor alone at a pressure 
of a few mm. Hg. If the brush is sliding 
on copper, this when the vapor 
pressure is 3 mm. or more. Thus, the water 
vapor shows a direct lubricant effect. 

A blast of water vapor impinging on the 
brush track under vacuum failed to affect 
the high wear-rate and friction of a carbon 
brush on the spinning copper disk, al- 
though the mass of the blast was equal to 
18,000 molecular layers per min. It was 
thus indicated that the average water mol- 
ecule re-evaporates from the carbon surface 
in much less than one-thousandth sec. after 
condensation (absorption). 

A calculation based upon assumptions 
verified by tests and upon the fundamental 
gas equation for the rate of molecular 
bombardment indicates that the average 
life of water molecule absorbed upon the 
carbon surface is 0.7x10°° sec. 

Carbon (é.e., graphite) in the ordinary 
atmosphere shows apparent inactivity on 
both the edges and faces of the crystals as 
a result of this absorption and thus is 
quickly stroked into an oriented layer or 
glazed film. 

Solid adjuvants of carbon lubrication 
(such as CdIz or PbCl.) when contained 
in the brush will tend to replace the water 
upon the glazed film mentioned in the 
preceding paragraph, and will then greatly 
lower the sensitivity of the brush to hu- 
midity, so that the brush can be used (with 
limitations) at high altitudes. 

A minimum water-vapor pressure of 100 
to 200 microns (or its equivalent in oxygen 
at a vastly higher pressure) is required by 
typical treated aircraft brushes for stable 
operation. 

This minimum pressure is larger than 
that actually existing in the stratosphere, 
according to meteorological data. The ability 
of adjuvant brushes to operate for the 
relatively short flight periods at high alti 
tude is apparently due to the stability of 
the films formed upon the collector at low 
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better investigate what Resinox Industrial Resins can do for you 


So numerous and so diverse are the suc- 
cessful applications of Resinox* In- 
dustrial Resins that Monsanto feels it 
can logically ask almost any manu- 
facturer in these fields to examine both 
his methods and materials for possible 
improvements via these versatile ther- 
mosetting phenol-formaldehyde resins. 


Here, for example, are just a few of the 
Resinox resins with which Monsanto 
has helped other manufacturers meet 
specifications, improve products or 
surmount production difficulties: 
.a special Resinox Industrial Resin 
for a new, more resilient, resinoid 
grinding wheel. 
..a laminating resin for light-weight 


corrugated floor boards for aircraft. 


--@ resin for setting insulating ma- 
terial into easy-to-handle batts. 


DECEMBER, 1945 


.impregnating resins for plastic- 


paper overlays on plywood. 


. resins for bonding phenolic molded 
parts, wood veneers, papers, pulp, etc. 


. resins for use with sisal fillers, pul, 
molding resins and a host of other 
applications. 


These are just a few of the jobs Mon- 
santo’s Industrial Resins are doing 
every day. Many of the applications 
have been worked out between the 
manufacturer and Monsanto’s own 
industrial resins technicians and re- 
searchers. Perhaps the same combina- 
tion can serve you advantageously, 
too. For full information write, wire or 
phone MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield 2, Mass. 


Reg. U.S. Pat. Off. 


2 
3 s 
eo Me 


For free consultation on any Industrial Resin 
. .. Or any Plastic problem inquire about 
MONSANTO PLASTICS TECHNICAL COUNCIL, now. 








MONSANTO 
PLASTICS 


SERVING INDUSTRY WHICH SERVES MANasND 
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A LIGHTER WEIGHT is only 1 


OF ALUMINUM CASTINGS’ 10 BIG ADVANTAGES 











‘ SOLE 2 a 
Z GOLAALZAL 
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CHECK THEM f 


[] Excellent Physical 








oO Light Weight Characteristics 
ea manele bie ia Electrical Conductivity 
() Resistance to Oo saiitiiaeeiiie 


Many Chemicals . 
ini Porosity 
(1 High Tensile Strength (] Minimum 





( Better Appearance 


CO — 





It’s important to reduce excess weight in your product. And 
it’s easy, too. Just make a change to aluminum alloy castings. 
In the manufacture of many electric motors, for instance, a 
change to aluminum alloys for the outside frame and end 
bell caps makes possible a 25% reduction in total weight. 

Your product too may enjoy one—or all—of the other ad- 
vantages of aluminum listed above. Check off the particular 
advantages of aluminum you desire for your product. Then 
submit to Acme along with blueprint or specifications for 
study and recommendations by Acme experienced engineers. 
You may find that a change to Acme Aluminum Castings offers 
you surprising production savings, as well as a lighter weight, 
superior product. This Acme consulting service places you 
under no obligation. 


ACHE ALUMINUM ALWOYS ING. 


DAYTON 3, OHIO 


New York: F. G. Diffen Co., 111 Broadway 


Chicago: Metal Parts & Equipment Co., 2400 W. Madison St., St. Lovis: Metal Parts & Equipment Co., 3615 Olive St. 
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[] Ease of Handling | 
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altitude and supplemented by the partial 
lubricant effect of the water traces and the 
residual oxygen in the stratosphere. Pres. 
sures of water vapor alone as low as 1 to 10 
microns are found to be measurably effective 
in producing this action. 

It is suggested that the difference in the 
water-vapor sensitivities between carbon and 
adjuvant-carbon brushes is due to a pre. 
sumed difference in absorption power of 
two kinds of atoms within a carbon crystal, 
only one of which is effectively covered by 
the solid adjuvant. 


R. H. Savage. Gen. Electric Rev,, 
Vol. 48, Ort. 1945, pp. 13.29 


Chemical Durability of Enamels 


Condensed from 
“Journal of the American Ceramic Society” 


The chemical durability of a series of 
representative porcelain enamels was studied 
in connection with chemical attack of diff. 
erent concentrations of various solutions. 
Cylindrical cup-shaped samples were coated 
with (1) a ground coat, (2) a white fluor. 
ide cover enamel, (3) a white antimony 
cover enamel, (4) a white zirconium cover 
enamel, (5) an acid-resistant white cover 
enamel, (6) a sign blue cover enamel, (7) 
a blue zirconium enamel, and (8) a chemi- 
cal acid-proof blue cover enamel. 

Durability of the enamels was deter. 
mined by weighing the samples after expo- 
sure to chemical attack, weights being taken 
at definite time intervals. Chemical solu- 
tions used included hydrochloric acid, sul- 
phuric acid, nitric acid, and phosphoric acid 
in various concentrations; a group of repre- 
sentative organic acids; sodium hydroxide as 
representative of the alkalies, and a group of 
selected salts. 

When the degree of attack was appreci- 
able, the loss in weight was determined at 
intervals of 1, 214, 5, 10, 20, 40, 80, and 
180 hr., or until failure occurred. When 
total loss of weight at room temperature 
was low, determinations were made at boil- 
ing temperatures at time intervals of 10, 25, 
50 and 100 hr. Test cups that appeared 
satisfactory were further tested with a Cesco 
spark tester. 

All the porcelain enamels were, in gen- 
eral, resistant to room temperature attack 
by the alkali and salt solutions. The acid- 
proof and acid-resistant enamels were te- 
sistant to the action of both inorganic and 
organic acids at room and at boiling tem- 
peratures, while the non-acid-resisting en- 
amels varied widely in resistance to attack 
by both organic and inorganic acids. 

The antimony white was the most resis- 
tant of the cover enamels; fluoride white 
showed considerable attack, and zirconium 
white was attacked very rapidly. The blue 
zirconium cover showed about the same 4t- 
tack as the fluoride white, while the sign 
blue did somewhat better. 

All porcelain enamels showed equally 
low resistance to boiling alkali attack. Of the 
salt solutions, aluminum chloride showed 
appreciable attack on all enamels except the 
acid-resistant surfaces. Trisodium phosphate 
showed marked attack on all enamel suf 
faces. 

R. L. Cook & A. I. Andrews. J. Am. Ceramic Sot» 

Vol. 28, Sept. 1, 1945, pp. 229-256. 


MATERIALS & METHODS 
Formerly METALS AND ALLO 














the 
ind 


of 


tal 
b 


ev., 


cen 
lu- 
ul- 
cid 
re- 


of 


SCO 


ack 





ee 
of 
Y >. This MANUFACTURER had to bond 
A ‘ a ceramic to curved steel... 
| 
a 8 
i ‘ao’: 2 
\ . Al 
/ This DESIGN ENGINEER wanted to 


fasten asbestos sheeting to aluminum... 


This FABRICATOR'’S specs 


for fastening plywood to glass... 
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DID ALL THESE JOBS 


This one agent, Pliobond, will firmly join any materials ...like or unlike ...solid or porous... 
flat or curved. No high pressure or heat is needed, except when exceptionally high shear 
strengths are needed ... then moderate pressure and 200-300 F. give amazing results. 2 


Because it is a ome-part bonding agent, there are no fussy mixtures...mo exact 
no critical temperatures. It can be brushed, sprayed, spread or roller coated. 


Write us for technical information directed to your own adhesive requirements. 


Miibond BONDS ANYTHING TO ANYTHING 





UNITED STATES PLYWOOD CORPORATION ... Exclusive Distributors 


Industrial Adhesives Division: 55 West 44th Street, New York 18, N. Y. - 
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glass wool to copper... 


PLIOBOND* is a product of THE GOODYEAR TIRE & RUBBER COMPANY * *Trademark registered, The Goodyear Tire & Rubber Company 
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Made of heat-resistant alloys, MICHIANA Fans withstand 
temperatures as high as 1800° Fahr. This insures low-cost 


long-time service with minimum delays and replacement 


troubles. 


Distortion and unbalanced conditions are eliminated 
because of the MICHIANA design with vital operating 


parts so assembled to allow for free and independent ex- 


pansion and contraction. 


These fans are now available —let us know your require- 
ments... MICHIANA PRODUCTS CORPORATION, 


Michigan City, Indiana. 


MICHIANA 


HIGH TEMPERATURE 


FANS 
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Arc Welded Steel Joints 


Condensed from “Luftfabrt-Forschung” 

In the endeavor to find the best method 
of joining structural parts, especially in the 
construction of airplanes, experiments were 








made to determine the properties of mej | 


arc butt welds of sheets which were syb. 


sequently heat-treated to obtain highey | 


mechanical strength. 


The sheets used in the tests had 3-, 4 


and 6-mm. thickness, and were alloyed with 
manganese, chromium and vanadium, chro. 
mium and molybdenum, and chromium, 
with twice the amount of that in the other 
steels. The welding electrodes were of the 
coated type with a 3- and 4-mm. core with 
chromium, molybdenum, and nickel content, 

All welds were made on one side only 
with a V-seam to imitate the often prevail. 
ing practical condition in two and three 
layers of beads. The samples were, after 
normalizing 14 hr., quenched in oil and 
tempered for 1 hr. at 400, 500, 575 and 
650 C (750, 930, 1070, and 1200 F). To 
avoid temper brittleness the samples were 
left in oil to cool. 

The specimens for tensile and tensile 
threshold tests were partly unmachined, and 
partly machined on all sides after welding. 
The test results showed that the low alloyed 
chromium and molybdenum electrode pro- 
duces a weld of high tensile strength, 120 
to 130 kg. per sq. mm. in sheets of 3-mm. 
thickness, in both machined and unma- 
chined joints of all three steel types. For 
sheets of 4-mm. thickness the electrode gave 
satisfactory welds only for medium tensile 
strength, 90 to 100 kg. per sq. mm. 

No influence of the static tensile strength 
of the joint in the range of 100 to 130 kg. 
per sq. mm. could be established on fatigue 
strength of machined and unmachined 
joints. The type of composition did not 
make any difference in this respect. 

In the upper range of fatigue strength, 
unmachined welded joints of high static 
strength are superior to machined joints. 
The machined joints, however, have a much 
longer life in the lower ranges of tensile 
strength and under pure fatigue stresses as 
compared with unmachined joints; ma- 
chining doubles the value of fatigue strength 
of unmachined joints. 


H. Cornelius & F. Bollenrath. Luftfahrt-Forsch., 
Vol. 20, June 30, 1943, pp. 175-180. 


Blackplate vs. Tinplate Cans 


Condensed from a Paper of the 
Iron and Steel Institute 


Wartime loss of tin supplies made neces- 
sary a study of the effects of substituting 
lacquered blackplate ends for tinplate ends 
in fruit and vegetable cans. The study noted 
rate of formation of hydrogening the cans, 
rate of dissolution of iron and tin, and 
effect on the color and flavor of the con 
tents of the can. 

It was found that cold-reduced plate was 
superior to hot-rolled plate when blackplate 
ends were covered by a single roller-coating 
of lacquer. Phosphating does not reduce 
the rate of internal corrosion, and may 10 
crease it if the lacquer does not adhere well 
to the surface of the plate. 
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Processes of & ; 
Manufacture 3 sfc 3 
oic ° 2 a] 
Industries 2 S) 218 2 8 
a 5/5] 2]8|2]2|& 
Acid Equipment 
Baskets —. .+.....—..— = 
Yokes and Hooks ——~—-] P 
Chains (and fittings) _ _ _] P]_]-] ~]O]O 
Die Applications 
Forming & Drawing — ~~] O}] PJ} O 
Expanding Punches —— —| O}-] P 
Gear Applications 
Spur-pinion - -—-——-—-— O]P]P]-]-|O 
Worm Wheels —- — — — —— O|P|]P]~]}]-|O 
Machinery, Heavy 
Screw down nuts — — — — — Oo} P 
Universal joint slippers — —| P 
Boom Sleeves —~— —— — — OP 
Machine Tools 
Adjusting Nuts- — — —~-— O}P}O 
Lead Screw Nuts —— —-- O;P 
Bearings — — — — — ——— — O}|P}-|O 
Wear Strips & Gibs — — —] O] -] P]~ | -] -]O 
Leader Pin Bushings — — —] OO] P| O 
Marine Applications 
Propeller Blades — — ——| P 
Propeller Shaft Bushing _ _] O} P|} O 
Internal Combustion Engines 
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teck your bronze parts against these 
mendations by Ampco engineers. 


Fh 


to assure maximum performance 
from every type of bronze part 


with the various grades of 


Ampco Metal 


and Ampco’s complete facilities 


The chart at the left is evidence that, when you specify 
“Ampco Metal” for bronze parts, you are really getting 
an engineered material — an alloy with special character- 
istics that exactly match the job requirements. 

Ampco has the organization, the facilities, and the 
standards to assure you of (actual) delivery — consistent- 
ly — of the physical properties you require, as set up in 
the six standard grades of Ampco Metal and modifications. 

Ampco can deliver the alloy in the shape and form you 
require, because Ampco is completely equipped to fabri- 
cate the part by the best process for your purpose. The 
successful application of many metalworking processes — 
both orthodox and new — to aluminum bronze was 
pioneered by Ampco, The metal can be cast, wrought, 
extruded, rolled, etc., etc. — and finish-machined if you 
so desire — by one organization with over a quarter- 
century of specialized aluminum bronze experience. 

Where you need exceptional resistance to wear, impact, 
fatigue, or corrosion, investigate Ampco Metal. Let Ampco 
engineers assist you in setting up specifications for better per- 
formance of your equipment. Write for technical bulletins. 


AW-17 





| 


Ampco Metal, Inc. 


Department MA-12 Milwaukee 4, Wisconsin 


When considering bronze, remember that 
aluminum bronze offers these advantages: 


— lighter than other bronzes. 

— stronger than other bronzes. 

-— lower-priced than other bronzes. 

— has higher fatigue and impact values. 

— has higher compressive strength. 

— has higher strength at elevated and sub-zero temperatures. 
— contains enly eative metals — copper, alyminum, and ‘ron. 
— is @ good bearing alloy. 
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recious etals 


FOR INDUSTRY 


= 





Sheet, Wire, Tubing, Gauze and 
Fine Foils. 

Laboratory Wares of all descrip- 
tion: Stills, Retorts, Electrodes, 
and Special Process Equipment to 
order. 

Catalysts of the Platinum Metals; 
Oxides, Sponge, Black and Chlo 
rides. Platinum and Palladium on 
Carriers. 

Palladium, Iridium, Osmium, Rho 
dium and Ruthenium 





Sheet, Foil and Ribbon, pure and 
in alloy. Seamless Tubing. Lab- 
oratory Apparatus and Process 
Equipment. 


Karat Golds j 


Fine Gold Anodes. 





Fine, Sterling and Coin Sheet, 
Wire, Circles and Foil. 

Fine Silver Anodes. Rolled, Cast 
or in Shot Forms 

Silver Brazing Alloys and Fluxes 
for every industrial requirement. 








Catalogue M-17 on request 





THE 
American 
Platinum Works 


231 NEW JERSEY R. R. AVENUE 


NEWARK 5, N. J. 
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Types of lacquer vary in the protection 
they afford. When given a further dipped 
coating of lacquer, lacquered blackplate ends 
give results that are comparable to standard 
lacquered or plain tinplate ends. 

Rates of attack of the various fruits and 
vegetables vary greatly in blackplate ends, 
with the highest rates shown by the acid 
fruits and beetroot. 

Substitution of blackplate for tinplate 
ends does not affect the color and flavor of 
vegetables if the lacquer protection is of 
average efficiency. Results with fruits are 
much less satisfactory. 

Substitution of blackplate for tinplate in 
the bodies of cans as well as in the ends 
is impracticable for general use, but the 
effect on the storage properties is very 
similar to that observed in cans with tin- 
plate bodies and blackplate ends. 

For these tests the weight of the lacquer 
film on the phosphated plate was the same 
as that on the untreated blackplate. When 
heavier films were used with the phosphated 
plate, better results were obtained. 

There is sufficient evidence to show that 
the governing factor in the corrosion cf 
fruit cans, whether lacquered or plain, is 
the area of iron exposed. Even dipped 
blackplate ends were not perfectly protected. 
Some fracturing of the lacquer must have 
occurred during seaming. Roller-coated 
blackplate ends must have suffered severe 
additional damage during stamping out, 
and consequently gave much more trouble 
from corrosion. 


W. B. Adam & D. Dickinson. Paper 
Tron & Steel Inst., Aug. 1945, 11 pp 


Polyethylene in Insulation 
Condensed from “Bell Laboratories Record” 


When higher frequencies came into use, 
in electrical applications, a suitable dielec- 
tric had to be developed to replace hard 
rubber in coaxial cables. Measurements on 
experimental coaxials with polyethylene-disc 
insulation showed excellent electrical char- 
acteristics. Its low power factor reduced the 
shunt losses to about one-twelfth of those 
with rubber discs, and its dielectric constant 
is 2.3 compared with 3.1 for hard rubber. 

Coaxials with polyethylene discs are very 
similar in construction to those insulated 
with hard rubber, but the method of ap- 
plying the discs is different. Western Elec- 
tric Co. engineers developed a means of 
punching discs from polyethylene sheet 
stock, with a center hole, and pressing them 
against a knife, which cuts a radial slit in 
each disc just before it is forced onto the 
wire. 

While sheathing the cables with lead, 
the cable core is surrounded with an air 
or water-cooled jacket to prevent the poly- 
ethylene from softening. 

The polyethylene discs are made slightly 
thicker than the rubber discs. This nearly 
nullifies the effect on capacitance of the 
lower dielectric constant. Polyethylene 
maintains high insulation resistance and 
dielectric strength. 


—C. Kreisher. Bell Laboratories Record, 
Vol. 23, Sept. 1945, pp. 321-324. 
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The purpose of this book is to give 
engineers and production men the 
practical information they need to deter- 
mine where powder metallurgy fits 
into their production picture. It is 
honest, realistic, down-to-earth ... 
takes you from the methods of pro- 
ducing powder metal parts right “down 
to cases” on design, physical proper- 
ties and application data. Send for it 
today, and take advantage of the 
savings in man-hours, machining time 
and money that powder metallurgy 
has to offer when properly applied. 
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Electrolyzing Magnesium Chloride 


Condensed from a Paper of the 
Electrochemical Society 


In the electrolytic production of mag- 
nesium the electrical conductivity of the 
molten chlorides is of great importance. 
Studies were made of conductivities of the 
four-component system magnesium chloride, 
calcium chloride, potassium chloride, and 
sodium chloride at levels of 20% and of 
9% magnesium chloride. 

Conductivity of the pure chloride salts 
was determined. The conductivity of the 
molten salts rises linearly with rise in tem- 
perature. Increase in content of magnesium 
chloride from 9% to 20% decreases the 
conductivity slightly, although the decrease 
seems to be less for melts high in calcium 
chloride. 

Mixtures high in potassium chloride, or 
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in potassium chloride plus calcium chloride, 
gave low conductivity results. Presence of 
large amounts of sodium chloride gave high 
conductivity readings, and mixtures with 
little or no potassium chloride but large 
amounts of calcium chloride also gave 
high conductivity results. 

Conductivities were measured at 700, 
750, 800, 850, and 900 C (1290, 1380, 
1470, 1560, and 1650 F), using a fused 
quartz cell in a Wheatstone bridge circuit. 
The conductivity cell was a fused quartz 
tube (Vycor—96% silica), and heating was 
done in an electric tube furnace. Temper- 
atures were determined with a platinum- 
platinum rhodium thermocouple. 

An atmosphere of dry nitrogen was main- 


* 


tained above all melts. This served to mig. 
imize the decomposition of the moltes 
material by atmospheric oxygen. Great gp 
was taken to keep the salts absolutely ap. 
hydrous, to prevent any decomposition by 
moisture pick-up. 

Materials used were of c.p. grade, except 
the magnesium chloride. A specially pp. 
pared material was used for this ingrediem, 
using two different methods of preparation, 
For one method, pellets of c.p. magnesium 
oxide and 30% c.p. magnesium chloride 
solution were made, dried, and then chlo 
rinated at 950 to 1000 C (1740 to 1839 
F), with chloroform gas added to the 
chlorine. 

In the second method, lampblack was 
added to the oxide-chloride pellets and no 
chloroform was added to the chlorine gas 
Molten anhydrous magnesium chloride was 
tapped into quartz dishes or hollow cylinders 
of pure magnesium metal. 

Because of the precautions taken, the 
results obtained are believed to be of a 
high order of accuracy. 


—E. K. Lee & E. P. Pearson. Electrochemicg 
Soc. Preprint No. 88-4, 12 pp. 


Permanent Mold Casting 
Condensed from “Foundry Trade Journal” 


The requirements of permanent mold cast- 
ing are very exacting. Crystallization shrink. 
age must be compensated for, and metal cores 
must be designed for rapid removal to 
overcome hot shortness. Hot shortness is 
probably the worst enemy common to all 
the castings processes, but is especially so 
in connection with gravity die casting. 

The first consideration in die design is 
the production of consistently sound cast- 
ings. Having determined the crystallization 
shrinkage, fluidity, freezing temperature 
range, and degree of hot shortness, these 
characteristics determine the positioning of 
the casting in the die. The casting must 
be so arranged in the die as to allow the 
air in the cavity to be freely emitted in 
front of the path of liquid metal. 

Castings are poured by three alternative 
methods: (1) Running from the top and 
through the cavity, ensuring adequate com- 
pensation for shrinkage by progressive feed- 
ing; (2) running down the side of the 
casting, ensuring smoother flow; and (3) 
running from the bottom of the casting, 
ensuring a very smooth flow. 

Permanent mold dies are constructed 
of a good close-grain cast iron, readily 
machinable and heat resisting. Small cores 
and small loose parts of the die are mainly 
constructed from mild steel. 

The life of a die may be determined by 
warpage, breakage, erosion by molten alu- 
minum alloy, and manual misuse. The 
greatest problem is warpage. The construc 
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tion should be of a structure sui 
ribbed. The required wall thickness of cag 
iron varies in accordance with the particulg 
casting under consideration from 4% in. g 
| in. or more. 

Complex castings often necessitate the 
use of a collapsible metal core, in whid 
the parts of the core are constructed around 


| a main key piece. The core operates by 
WE HAVE A Jj O 34 TO pre) first withdrawing the main key piece and 


collapsing the other pieces. Complex cag. 
. s 2 | ings with intricate coring are often made 
in Rebuilding a War Torn World (aes 


The die cavities are coated with hea 
Mh at * me isolating and refractory preparations, such 
’ as French chalk, china clay, whitening, tale, 


asbestos, mica and fire clay, graphite, etc, 


either alone or in combination. The base 

| material is mixed with water and silicate 
| of soda. 

A very effective coating is composed of 


3 parts powdered ball whitening, 1 pan 


| silicate of soda, and 15 parts water. This 
M E T A L é U R hy A C be S can be varied for heavy or light castings by 
| less or more water. Collodial graphite added 
MELTING to the coating will assist in the easy ex 
traction of the casting, acting as a dry 
lubricant. 

Die parts, having been previously slowly 
and evenly heated up to approximately 200 
C, are sprayed with the coating. The dies 
suitably prepared are heated either by plac 
ing in a muffle furnace, or by externally 
applied gas flames, to a temperature of ap 
proximately 350 to 400 C. It is of ytmon 
importance to maintain strict temperature 

control of the bath of liquid metal. 


A. R. Palmer. Foundry Trade J., Vol. %, 
Aug. 23, 1945, pp. 339-346; 
Aug. 30, 1945, pp. 367-368 


Pearlitic Malleable Cast Iron 


Condensed from “American Foundryman’ 


Two phases of the heat treatment of 
typical pearlitic malleable iron were in- 
vestigated. One was the oil quenching 
followed by tempering, and the other iso- 
thermal transformation at various subcritical 
temperatures. 

Samples were taken from tensile bars. 
The pieces for the quench and temper 
treatment were 34-in. diam., and those for 
isothermal transformation were 14-in. diam. 

An austenitic structure was first produced 
by holding the samples at a temperature of 
1600 F for 30 min. 

All samples for the quench and temper 
treatment were first quenched in oil from 
the 1600 F temperature. They were then 


tempered in molten lead for from 15 to 

WILL pT @) TH FIR SHARE 240 min. at temperatures ranging from 

650 to 1200 F. The samples after the 

quench and temper treatments possessed the 

i N - TH | % G REAT WO RK matrix structure of martensite, as was to be 
expected. 

For the isothermal transformation, the 


FURNACES FOR BRASS, ALUMINUM, MAGNESIUM AND smnins Wale qnadiel tran Gn ental 
ALL OTHER NON-FERROUS ALLOYS inne | temperature into a bath of molten lead 


set to control at a specific temperature. This 
cooled the samples to the subcritical tem- 


perature, maintaining the austenite as the 
€ amp a = aus e 0. sole matrix constituent present. Thus, the 
investigation would be of the decomposi- 


yilliey yim (Ole) '4 aD HARRISON, OHIO tion of the austenite at various temperatures 


from 1200 to 750 F. 
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it’s little, but... 


This test bar cast from each heat of 
Ingot metal produced in Michigan 
Smelting and Refining plants is a 
highly important step in turning out 
good alloy Ingot. 

These tests assure that the physical 
properties of the alloy Ingot are in 


accord with your specifications. 


Supplementing the Spectrograph 
which reveals every element in alloy 
composition, these thorough labora- 
tory and physical tests are your 
assurance that Michigan Smelting and 
Refining alloy Ingot will do the job 
for you for which it was designed. 
Let us prove our ability to satisfy 
you on your next order. 


MICHIGAN SMELTING & REFINING 
Division of 
BOHN ALUMINUM & BRASS CORPORATION—Detroit 26, Michigan 
General Offices, Lafayette Building 








Following a preselected time interval, om 
of the samples was removed from the bath 





} immediately quenched in water, and thy § | 
examined microscopically. | 
It was shown that at 1200 and 1100 F 


| ey ee : 


the transformation product was pearlite 

with that developed at 1200 F being def. | 
nitely more lamellar in appearance thay 
at 1100 F. Structures developed at 900 and 


750 F were acicular or needle-like in ap- 
pearance. The sample transformed at 1009 
F appeared to consist principally of nodular 
pearlite, with a few traces of aciculg 
product. 
Hardness tests show that as the temper. 
3 ao “os oe Re | yy — is decreased from 1200 to 1000 F, the 
ge ot ot ,e ‘ : ardness increases because of the nodular 
ee ob $ Se Ss ee } pearlitic transformation product. However, 
oye ay rod at 900 F the acicular product decreases the 
hardness. The hardness then again ip. 
creases on further lowering of transforma. 
tion temperature. 


R. W. Lindsay & J. E. Atherton, Jr. Am, 
Foundrvman, Vol. 8, Sept. 1945, pp. 27.32, 


Mechanized Mold Preparation 


Condensed from “Steel” 


The National Works plant of the Na- 
tional Tube Co. has perfected a new system 
of preparing ingot-molds. Three big-end- 
down 2314 by 2614 by 86-in. molds can be 
prepared every 2 min. Less than 4 lb. of 
prepared coal-tar pitch is used per ton of 
ingots. 

Three hot molds are picked up by means 
of a special lifting rig attached to the mold- 
yard crane, dipped into water to remove 
dirt, and positioned on a special spray plat- 
form. The mold lifter is lowered until a 
cover plate, suspended by chains within the 
framework of the lifter, rests on top of the 
molds. Compressed air then blows in the 
powdered coal-tar pitch through three con- 
ical depressions centered under the molds 
in the base of the platform. 

A uniform coating from top to bottom | 
of the mold is obtained with 85 to 95 psi. | 
air pressure delivering the pitch through a 
2-in. pipe. Exact control of the flow to 
each mold is obtained through a motor- | 
operated cam arrangement that opens three 
quick-acting air-valves, one at a time, for 
5 sec. each. 

A single push-button operates the motor 
for a single blowing cycle, a time switch 

breaking the circuit after the cams have 
—Y oO. Yj made one complete revolution. Individual 
operation of any of the three blasts can be 
secured by depressing the valves by hand. 
As soon as the third mold has been coated, 
the crane picks up the set and returns the 
molds to their positions on the ingot buggy. 

Big-end-up molds are prepared by means 
of a hand spray, also connected to the 
pitch hopper. A gooseneck spray pipe with 
a cone-shaped nozzle is inserted between 
the cover plate and mold, and the shape 
of the nozzle serves to distribute the pitch 
evenly over the mold walls. 

This system has effected a substantial 
decrease in scarfing required and scrap. The 
coating is superior to any previously secured 
with tar, fuel-oil, graphite, or brine. 

Steel, Vol. 117, Oct. 8, 1945, pp. 107, 156. 
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Preferred by many operators for electric furnace hearth maintenance, 
Syndolag is a rice-size clinkered dolomite with chemical and miner- 
alogical properties similar to those of Magnefer. 
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“FRIEND IN NEED IS A FRIEND IN DEEDS 






















HE thing that differentiates the Basic 
T Refractories representative from lots 
of the other men who call on you is that 
he knows something about your industry 
and its refractory problems, as well as 
the products he's selling. 

He is more than a salesman, he’s a 
Refractories Engineer. He’s a man who 
has actually made steel. The open hearth 
and the electric furnace are familiar 
production tools to him, because he 
has worked with them “on your side of 
the fence”’. 

When he talks to you about basic re- 


fractories, he can give you facts, backed 


up by personal experience. What's more, 
you are urged to take advantage of his 
practical knowledge of methods of appli- 
cation—for building new hearths, making 
major repairs, or controlling heat-to-heat 
maintenance. It's his job to see that Basic 
Refractories products give excellent 
service in your furnace, and to help you 
in any other way he can. 

There’s many a time that a Basic Re- 
fractories man has taken off his coat and 
put on the overalls to help a customer 
in a tough spot. So think of your Basic 
Sales Engineer as your friend in need, 


who is a friend in deed, too. 


BASIC REFRACTORIES, INCORPORATED Gévedanct 15, Ohio 
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Steel with thicknesses up to 34 in. can 
| be hot pressed into difficult shapes. The 
| ring of a ventilating fan has a surface that 
is a “hyperboloid of revolution.” Its di- 
mensions are 6 ft. 814 in. inner diam. by 
9 ft. 2% in. outer diam., with a 17% in. 
slope. This was hot pressed on a 1000-ton 
four-post Morgan press from a flat circle 
of steel 9 ft. 3 in. diam. by 3% in. thick, 
weighing 1,258 Ib. 

A brake rim for oil-well drilling-rigs 5 
ft. 414 in. outer diam., with over-all depth 
of 11% in., was hot pressed from steel 
plate 114 in. thick. An 800-ton Baldwin- 
Southwark press was used. 





































Forming Heavy Steel Plates 


Condensed from “Steel Processing” 


The drum for a concrete mixer was fab- 
ricated by welding together two hot-pressed 
heads. Each head is 6 ft. 11 in. outside 
diam. at one end, 2 ft. 1014 in. outside 
diam. at the other end, and 2 ft. 15% in. 
deep. They were hot pressed from a flat 
steel circle 95 in. diam. and 4 in. thick. 
Two operations using two sets of dies were 
required. 

The section of a melting tank, 4 ft. 3 in. 
high, 4 ft. 11 in. wide, 1 ft. 1034 in. deep, 
and 314 in. thick, has radii 714, 17, and 
26 in., and weighs about 4,300 lb. Di- 
mensions are held to -0 in., +3 in. The 
main bodies of both male and female dies 





are of cast-iron. The ring is reinforces 
with bars cut from heavy gage steel plate 
and bolted to a heavy steel plate. 

Elimination of excessive pressures an 
abrasive flow against die elements will m. 
terially increase life of punches and dig 
All parts in contact with hot metal shoul 
be automatically cooled and lubricated 
Clean cavities free from entrapped aij 
pockets are important. Simple locking de 
vices and tapered die liners are helpfy 
in keeping loss of time due to changes tp 
a minimum. 

Punches made from steel containing 
0.30% carbon, 1.60% tungsten, and 54 
chromium produce better cavities, highe 
production, and longer life of punch. Thin 
wall liners made of S.A.E. 4150 steel cop. 
tribute to lower die costs. With this steel, 
each die, after its initial run, can be buik 
up by welding and reground to size. Hard. 
wearing surfaces may also be welded to 
drawing rings, thereby increasing their 
average life materially. 


Steel Processing, Vol. 31, 
Sept. 1945, pp. 574.5% 


Making Close Tolerance Bolts 


Condensed from “Aero Digest” 


Specifications for aircraft bolts and screws 
at National Screw & Mfg. Co. call for a 
tolerance of only 0.0005 in. on some of 
them. Steel used is AN-S-9 and AN-S-15 
for small diameter bolts and AN-S-16 for 
larger diameter. All raw material is ana 
lyzed chemically, and a section of each end 
of a coil is cut off and upset on a press 
to form a button, which is etched and 
checked for possible defects. Then the wire 
is drawn to the proper size, annealed and 
given the indicated finish. 

Stock is cut to required length and upset, 
the fist operation forming a cone, with the 
head formed in the second blow. They are 
inspected, placed in an acid dip, are finish 
upset and then extruded for roll thread 
size by running through a carbide die. Ex- 
truding saves metal, as formerly hex head 
bolts were box milled from hex shapes. 

After extruding, the head is trimmed toa 
hex shape. The bolts pass through a foun- 
tain into a transfer block where a finger 
lifts them out, a pusher forces the bolts 
into a punch, and the die comes up and 
squeezes up to a flash. The bolt is then 
kicked through the die and the hex head has 
been trimmed. 

They are straightened by blank rolling 
and given a rough grind for roundness. 
Undersurfaces of the heads are shaved to 
make true seating surfaces. They are rattled 
to remove burrs and washed. Ends are 
pointed, then grooved, which eliminates the 
imperfect thread at the end of the grip. 
With large diameter bolts, they are pointed 
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FOR SIMPLIFIED FIRING OF METALLURGICAL FURNACES, 
investigate the B&W Direct-Firing Pulverized-Coal Circulating Sys- 
tem. Its economy and efficiency have been proved on billet heat- 
ing, reheating, forge, malleable-iron annealing, zinc fuming and other 
types of metallurgical furnaces. 


This method of firing is equally applicable to other metallurgical fur- 

naces, including ingot, bloom and billet heating furnaces; normalizing furnaces; copper, lead, 
and zinc melting furnaces; multiples of small units such as small forge furnaces and process 
heating furnaces in chemical industries. 


The same B&W pulverizers, used in this system are also providing economical direct-firing 
of individual furnaces. For further details, write for Bulletin 3-333. 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service . . . Water-Cooled Furnaces . . . Super- 
heaters . . . Economizers . . . Air Heaters . . . Pulverized- 
Coal Equipment . . . Chain-Grate Stokers . . . Oil, Gas 
end Multifuel Burners . . . Seamless and Welded Tubes 
and Pipe . .. Refractories . . . Process Equipment. 
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SILVER ALLOY BRAZING FLUX 


FASTER BRAZING 
Your brazing work g me ; 
because this advanced product 1s Hers 
wide temperature range, 1s readily app 

ue is easily removed. 


er with SCAIFLUX 
ve over a 


d and the 


oes fast 


resid 


* 
BETTER RESULTS 
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non-corrosive and does not 


ce tension, SCAIFLUX permits 
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develop gas phase 10 


joined areas 


EASY TO USE 


X becomes an adhesive liquid 


5 J when pre- 
a 160°F, peratures from 
900°F to 1650° F. Thi 


procedure. 


is active at tem 
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and cut threaded, with tolerances held ven 
close. ; 
Next they are roll-threaded 0.0008, 
undersize to allow for cadmium platj 
inspected, washed in a soda solution, th 


cotter pin hole in the shank is cross-drillg 7 


and counter-sunk and again inspected, 


Stamped for identification, they are give, | 
a double heat-treatment, first at 1550 RE 
oil quenched and placed in an air dray } 


furnace for 2 hr. at 850 F. Hardness jg 


now 36-39 Rockwell C, with tensile a | 


160,000 to 180,000 p.s.i. 


A Protective | 


atmosphere prevents scale and decarburin. | 


t10n. 

Between heat treatments they pass through 
sodium sesquisilicate at 180 F. After the 
second heat treatment they are pickled wih 
hydrochloric acid, rerolled to iron oy 
threads, and inspected for true threads 
cadmium plated and checked for concen. 
tricity. They are passed twice through , 
centerless grinder, inspected and given , 
cosmolene oil bath. 

dero Digest, Vol. 51, Oct. 1, 1945, PP. 66-67, 


Cyanide Nitriding Cutting Tools 
Condensed trom “American Machinist’ 


The San Diego plant of Consolidated 
Vultee Aircraft Corp. has found that cyan- 
ide nitriding will increase the effective life 
of high-speed steel cutting tools and will 
give a surface hardness of Rockwell C 70 


to 75. It is equally satisfactory for tungsten | 


high-speed steel, molybdenum high-speed 
steel and 5% chromium die steel. 

The number of parts produced between 
grinds is increased 114 to 6 times over that 
produced with conventionally heat treated 
high-speed steel tools. 
has proven particularly good for milling 


cutters, end mills, broaches, drills, taps and 


special form tools. 

The recommended procedure is: (1) Use 
conventionally heat treated high-speed steel; 
(2) preheat slowly to 800 F; (3) im. 
merse in a cyanide nitriding salt bath; 
(4) soak 15 to 60 min.; (5) air cool to 
150 F; (6) wash in a hot soda bath at 150 
F; (7) rinse in clean hot water; (8) temper 
one hr. at 1000 F in a nitrate salt bath to 
relieve nitride brittleness and inhibit at- 
mospheric corrosion; (9) air cool to 150 
F; (10) wash in a hot soda bath at 150 F; 
and (11) rinse in clean hot water. 

The cyanide content must be over 15% 
to avoid decarburization and scaling; 24 
to 28% is generally satisfactory. The bas- 
kets, thermocouples and pots should be low 
carbon steel; if nickel steel is used, the 
nickel will plate out on the parts being 
nitrided and inhibit the nitriding action. 
The temperature must be accurately con- 
trolled. At 1025 F, a case depth of about 
0.0005 in. is obtained in 15 min.; 0.0017 
in 60 min.; and 0.00325 in 180 min. 

Over 90% of the tools nitrided are 
given a case under 0.001 in. to prevent 
brittleness. Cyanide nitriding of annealed 
material is generally not recommended, as 
there is no support for the cutting edge. It 
the part is to be subjected to a shock load 
and a soft core is desired, it may be tem- 
pered to 42 to 48 Rockwell C_ before 


nitriding 
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“GREENFIELD MAN” 











































































































ess js | ] This firm was having tapping trouble—cutting 
le of torn and oversize threads. A “Greenfield Man” 
octave called in, discovered that the turret lathe spindle 
& d holding the work was off center causing run-out, 
ough | and that the nut itself was bronze instead of brass 
the as specified on the original tap order. 
With 
out 
eads, 
ncen- 
gh a 
en a 
66-61 
” . 2 2 3 z 
, 2 Having diagnosed the trouble, the “Greenfield 
” Man” had the run-out in the spindle eliminated 
ated and himself re-ground one of the taps (a %”-18 Com- 
yan- | mercial Ground Straight Pipe Tap) with a hook 
life | for bronze. 
will —-———— vant ee 
70 3 He suggested that in re-ordering taps they in- ‘ ~ r 
sten form“Greenfield”’ that the material was hard bronze. by thy Bs 
mY He also recommended that they specify Slandsin- | | &% if tee 
on | stead of 4 as the narrower lands would minimize tive We - C4 
that friction. In this way, he insured that they would é 
ted get maximum tapping performance on this partic- 
10g ular job in the future. 
ing We _ WW 
and 
Use 
eel; 
im- 
th; | A 
to RN 
50 WOE 
per CRAs 
to | WQS ~ 
at: SO TAK ’ 
50 SS SASS \ 4 More than that, the “Greenfield Man” actually 
FE WN WSS showed the operator how to salvage the taps the 
USE firm had on hand for this job, simply by grinding 
% Wt “| oft the extra threads on the chamfer and correcting 
“ LS the cutting angle. 
iS SS AT 
yw 
; " how plus “Green- 
‘ “Greenfield Se ulead a threading 
n- field” show-how sae work spoil- 
that was causing © The 
. problem tongs roduction. 
age end * cted the trouble on he 
d and corre its in the re 
, ¢ better results he firm 
. how to | rs Finally, he sove t *" ; 
spot, nt tap for the job. “Mn their stock of TOPS: 
ing the 9 : w to re-grt : 
by orderiid delay by showing n° 
nc aatieil ALL YOUR “GREENFIELD 
MPLY C 1 ; 
ROBLEMS SI , BUTOR 
. ON THREADING P Z FIELD” DISTRI 
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-INSTANTANEOUS 
ACCURACY 


with 


Portable 
Indicating 


os — 


Pyrometers 


Engelhard Portable Indicating Pyrometers combine the nec- 
essary attributes of accuracy and instancy which distinguish 
the completely efficient precision instrument. 


High resistance per millivolt assures a degree of accuracy 
unaffected by connecting lead length or by thermocouples 
of different resistances. 


Direct deflection construction permits instantaneous read- 
ings easily in either millivolts or degrees. 


The conveniently portable instrument is a complete unit in 
a sturdy carrying case with removable cover. 


The 6” scale length indicator may be calibrated with 100 
to 150 divisions. Scale range may be selected to suit spe- 
cific applications. Every indicator is equipped with the 
Engelhard frictionless moving coils. 


All indicators may be furnished with two scale calibrations 
—for rare metal and base metal thermocouples. By a simple 
change of lead connections readings are made on either 
scale. 


WRITE FOR BULLETIN 400 


CHARLES ENGELHARD, INCORPORATED 


90 CHESTNUT ST.. NEWARK, NEW JERSEY 


ENGELHARD 











The cyanide nitrided case is not as brit 
as that produced in ammonia, nor is ther 
as sharp a line of demarcation between th 
case and core. When nitrided drills an 
taps break, it is usually the result of brittle 
ness before nitriding and is not due p 
brittleness caused by nitriding. 


—J. E. Lynch & C. W. Snyder. Am. Machinig 
Vol. 89, Aug. 16, 1945, pp. 124-195 


Pre-Treating Metals for Finish 
Condensed from “Industrial Finishing” 


Pre-treatments for metals to be painted 
may be divided into three groups, namely, 
cleaning, roughening and rust-proofing. Ip 
the first group, the various cleaning proc. 
esses produce a chemically clean surface bu 
do not add corrosion resistance. In fac, 
they usually make the metal more suscep. 
tible to corrosion and immediate painting 
is recommended. 

The second group of pre-treatments is 
employed primarily to roughen the metal 
surface, thus increasing the mechanical ad. 
hesion of subsequent paint films. Whether 
this is accomplished by mechanical or chem. 
ical means, the surface composition of the 
metal is not altered and the roughening 
operation must be quickly followed by 
painting to prevent surface oxidation. 

The third group of pre-treatments in- 
cludes the various rust-proofing processes, 
whose principal function is the transforma. 
tion of the metal surface into a non-metallic 
coating that offers resistance to corrosion 
and provides a good bonding surface for 
subsequent paint coats. 

Deoxidine and Lithoform are two of the 
better known rust-proofing processes. De 
oxidine is an acid-cleaner 
plied by spray, dip or brush, which eradi- 
cates mild rust and neutralizes rust pro- 
ducers. It produces an etched inert surface, 
resistant to corrosion and excellent as a 
paint bond. Lithoform is used specifically 
for pre-treatment of cadmium or zinc plated 
surfaces that are to be painted. It trans- 
forms the metallic surface to a dense coating 
of metal phosphate that resists deteriorating 
agencies in the atmosphere and forms an 
excellent base for paint. 

Bonderizing and Parkerizing are two 
well known processes. Bonderizing is in- 
tended as a pre-treatment for painting, while 
Parkerizing is used extensively on parts 
that are not to be painted. Both treatments 
transform the surface into an _ insoluble 
phosphate, highly resistant to corrosion and 
excellent as a paint base. 

Another well known process is Metal- 
prep. It produces a slight etch on the sur- 
face of the more active metals, and is also 
employed for removing corrosive impurities 
from the surfaces of copper, brass and lead. 

A relatively new product, Metaseal, is 
peculiar in that it forms a very thin, tough 
film over the surface of the parts, which 
serves as protection during storage and 
which may be left intact prior to the appli- 
cation of organic finishes. 

Among the pre-treatments recommended 
for aluminum are Alumilite and Alrok, both 
of which produce a hard impervious oxide 
film on the surface. 


G. C. Close. Ind. Finishing, 
Vol. 21, Aug. 1945, pp. 262. 


MATERIALS & METHODS 
Formerly METALS AND 


solution ap [| 





- 








XUM 





Feeke 


o 
Ss 


BF 


wo 
in- 
rile 
nts 


ble 
ind 








a 

















AUTO-KLEAN disc -type. Forallfiluids 
except those containing highly abrasive 
solids. Viscosities from 30 to 50,000 Say- 
bolt Seconds. Sizes from 114” diam. x 14” 
cartridges to massive motor-driven models. 
With variety of built-in types. 








FLO-KLEAN wire-wound. For fluids 
containing highly abrasive solids such as 
metal chips, abrasive wheel particles, sand, 
etc. Low pressure drop fluid moves in 
straight line, encountering only momen- 
tary restriction. Constructions to meet 
varying corrosive and erosive conditions. 


KEEP FLOW he “GO” WITH 


CU HO 


THE “FILTER-FINE” STRAINER 


DECEMBER, 1945 








““Continuously-cleanable 


”’ is a big reason why both 





machine builders and production men prefer the Cuno filter 


Machine builders appreciate the compactness of the Cuno — possible because 


the continuously-cleanable feature means no duplex installation is required for 


full flow. The Cuno filter occupies no more space than the usual partial-flow type. 


Production men like the uninterrupted flow. Cleaning the filter is done while 


the filter is still working. Turning a handle (by hand or by motor) cleans the 


Auto-Klean; a motor-driven backwash system cleans the Flo-Klean. Nothing, in 


either case, to remove or renew. 


The Cuno catalog in SWEET’S tells where to use Auto-Klean, where to use 


Flo-Klean (the latter generally in cases where the fluid-borne particles are highly 


abrasive). Positive cleaning action is effective down to .0025” size. . . 


pressure drop... 


mendation of the Cuno engineering staff. 


permanent, all-metal filter elements — in both cases. 


minimum 


Apply direct to Cuno for complete catalog (use coupon) or for the recom- 


Oe PD I I OE EE SS OS SS ND ee ee 


CUNO ENGINEERING CORPORATION 


462 South Vine Street, Meriden, Conn. 


Please send me a free copy of your new catalog. I am especially 


interested in the services checked. 


[ |Acids [ |Gases 
Jair {| |Gasoline 
{ JAlicali {| |Grease 
| |Boiler Feed | |Grinder Coolant 
‘|Casein | |Hydraulic Oil 
[ [Cleaning Solutions | \Japan 
| }Coatings { |Lacquer 
_|\Compressed Air | |Lubricating Oil 
| |\Coolants [ |Machine Tool Cutting | 
| |\Cutting Oils Oil 
_\Dip Tank Systems ( |Machine Tool Hydraulic 
| |Enamel i 


Engine Fuel 
| |Engine Lubricating Oil 
| |Fuel Oil 
| jFuel Tar | jOils 


Others .............. 


ing Oil 


Ee Re ee were 


Company 
Address 


i 
{ |)Machine Tool Lubricat- 


[ jNitrocellulose Solutions | 


[ |Paint 

| |Pyroxylin 

| }Quenching Oil 

| |Resins 

[ |Rust Proofing Com- 


pounds 


{ )Sizing 
| |Solvents 
\Spray Systems 


| |Tar 
LJTest Stand Lubricating 


CVarnish 
| |Washing Compounds 


_|Water 
~|Wax 
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AND EXHAUST 


CHECK 
BLOWERS 





SYSTEMS 


Instantly 
with the Alnor Velometer 


This instantaneous direct reading air velocity 
meter measures air speed in feet per minute. 
There are no calculations, no timing, no con- 
version tables; its use is so simple that anyone 
can take accurate measurements with the 
Velometer. Extension jets permit correct read- 
ings in many locations that would be difficult 
or impossible to reach with other means of 
measurement. 

Keep exhaust equipment working efficiently 
by regular checks for draft, leaks, blower oper- 
ations, etc., with the Alnor Velometer. You can 
get accurate information on performance with 


a few minutes’ inspection at regular intervals. 

The Velometer is made in several standard 
ranges from 20 fpm to 6000 fpm and up to 3 
Velometer used for positive imches static or total pressure. 
aaa Special ranges available as 
low as 10 fpm and up to 25000 
fpm velocity and 20 inches 
pressure. Write for Velometer 


bulletins. 


ILLINOIS TESTING LABORATORIES, INC. 


420 North La Salle Street 
Chicago 10, Illinois 











Cladding Magnesium Alloys 
Condensed from “Metallwirtschaft” 


The German Patent No. 727,619 de 
scribes a process for the production of pore. 
free coatings of aluminum and aluminyy 
alloys on magnesium or magnesium alloy 
sheets by mechanical plating (rolling oq), 
Tests were made with 20-mm.-thick strip, 
of the magnesium-manganese alloy AM503, 
which were carefully cleaned by brushing 
and enveloped in 1-mm.-thick sheets of 
Al 99.5%. When these packets were rolled 
at temperatures ranging from 430 to 270¢ 
(800 to 520 F), the plating adhered firmly 
to the core metal. 5 

The first reduction pass should not be 
below 10%. At these temperatures a dif. 
fusion between core and coating material 
did not take place. By annealing the plated 
sheets, however, a diffusion layer was 
formed, the thickness of which depends on 
temperature and length of annealing time, 

The mechanical properties of magnesium. 
manganese sheets with 59% thickness of 
plated-on layer and 1.5 to 2.0 total thick. 
ness differ in longitudinal (L) and trans 
verse (T) direction and, up to about 100 
C (210 F), for tensile strength show L, 
20.5; T, 27.0; elastic limit, L 15.4; T, 
19.0 kg. per sq. mm.; elongation, L, 23; 
T, 3.3%. 

Between 100 and 180 C (210 and 350 
F) softening takes place, then the values 
remain approximately constant up to 265 
C (510 F), with tensile strength about 18 
and 24, respectively, elastic limit 11 and 
16 kg. per sq. mm., and elongation increas. 
ing from 3 to 5 and 7 to 8% for L and T, 
respectively. It is recommended to plate 
magnesium and its alloys between 410 and 


436 C (770 and 815 F). 
E. Hartmann. Metallwirtschajt, Vol. 2 
Nov. 20, 1943, pp. 524-527. 


Electrodeposition of Metals on Plasties 


Condensed from a 
Paper of the Electrochemical Society 


Organic plastics, when coated with met 
als, show a marked increase in tensile, im- 
pact and flexural strength in many cases. 
When the plastics part is completely en- 
veloped in the metallic coating, an appre 
ciable increase in resistance to distortion 
from heat and a decrease in percentage of 
water absorption results. Metallic deposits 
offer greater corrosion resistance when ap- 
plied to a plastics base than when applied 
over another metal, because of the absence 
of galvanic couples. 

A plastics material may be metallized so 
that it may offer a substitute for critical 
and strategic metals, or to produce a prod- 
uct having the inherent properties of the 
plastic in addition to the desired properties 
of the deposited metal. 

For metallizing a plastics material on 4 
production basis, the chemical reduction 
method has shown advantages over the use 
of fine metal powders in lacquers or vat- 
nishes, metal spraying, cathode sputtering, 
or metal evaporation. The plastics surfac 
is cleaned and sensitized, the exact natuft 
of the preliminary operations depending 
upon the plastic. 
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During the war it was a mat- 
ter of production speed ... and 







carbide cutting tools were 






the answer. 






Today it’s a matter also of 






keeping operating costs down. 






High production, yes .. . but 





at costs that meet or beat 






competition, Again Firthite 





sintered carbide tools will help 






you keep red ink out of your 






records, while turning out a 






better, more salable product. 







if you have a tool or die problem 
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HAGAN 


NIFORMITY - 


TO DO YOUR HEATING JOBS— 


* BETTER— 


* MORE ECONOMICALLY 





: 


7'0"' Size. Billet 
Billets per hour 


216" 216" x 4-16", 
221. Pounds per hour 
1768. Used with #3 Maxi-press. 





4" Billets 


17' Size. Billet—4"'x 4" x 11 
per hour—225 Pounds per hour 
11,250 Used with 2-200 Ton Presses 


HAGAN Rotary Hearth Furnaces 
give completely accurate control of 
heating time and temperature thus 
providing uniformly heated billets 
at the desired forging temperature. 
Burned or cold steel is eliminated 
metal losses are greatly reduced. 
The HAGAN method of charging 
and discharging the furnace at one 


These furnaces are 
available in various 
sizes and capacities 
from a few hundred 
pounds up to 12 
tons or more per 
hour. 


Descriptive bulletin 
sent on request. 


FOR EVERY 
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5'0"' Size. Billet —2" 
Billets per hour —71 


11'6" Size. Billet—5"' x 5" x 


Billets per hour 


* 


central point effects a saving in man- 
power and labor costs are less. The 
position of the billets on the patented 
HAGAN furnace hearth results in 
more billet area being exposed to 
heat, hence faster heating time, 
lower furnace temperature and 
lower fuel costs. 





z 2” = GX. 
Pounds per hour 
1190. Used with 1500 Ib. hammer 





18". 
33. Pounds per hour 
—4200. Used with #6 Upsetter. 















FURNACES 


INDUSTRIAL NEED 











Phenolics, ureas, cellulose nitrates, gy. 
renes, and methyl methacrylates are given, 
slight roughening before sensitizing, while 
ellulose acetates must undergo an add}. 
tional priming operation. Rubber com. 
pounds are immersed in benzol or acetone 
for roughening. 

Casein plastics use water for roughening, 
while urea-formaldehyde resins are pre 
pared in 10% hydrochloric acid, followed 
by 10% ammoniacal ferrous sulphate for 15 
min. and 2% copper sulphate for 3 min 

Production of silver films on the pre 
pared plastics surface follows the methods 
used for films on glass. The articles are 
placed in rubber-lined containers in which 
ammoniacal silver nitrate solution and for. 
maldehyde or other reducing solution are 
mixed. 

From 20 to 25 min. is usually required 
for deposition of a film capable of carrying 
a current to receive the intermediate electro. 
deposit. After drying, the parts are usually 
copper plated. An outer layer of metal is 
then electrodeposited over the copper. The 
outer layer may be any metal that can be 
electrodeposited by suitable techniques. 


Paper, Electrochemical Soe, 
Preprint No. 88-5, 17 pp. 


Harold Narcus. 


Arc Welding Pure Aluminum 
Condensed from “The Welding Engineer” 


In welding aluminum for the chemical 
industry it is essential to use aluminum of 
high purity. The minimum standard is 
99.5% aluminum, and a higher purity is 
desirable. The impurities most often found 
are silicon and iron. Their effect is small 
on the corrosion-resistant properties of 
rolled or worked products, but significant 
changes occur when the wrought product 
is heated during welding. 

Because iron and silicon are very spat- 
ingly soluble in solid aluminum, they go 
into solution in the liquid aluminum whea 
the aluminum is heated above its melting 
point. As the solution cools, they separate 
as an eutectic having a lower melting point 
than pure aluminum. Its corrosion resis- 
tance differs widely from that of pure alumi- 
num, and causes corrosion attack along the 
grain boundaries. 

After the zone of the parent plate imme- 
diately adjacent to the weld has been heated 
and cooled, there is considerable grain 
growth with a more or less continuous 
film of the iron-silicon eutectic. This zone 
also offers favorable conditions for prefer- 
ential grain boundary corrosion. 

The ideal solution, to use a very high- 
purity aluminum, involves a considerable 
increase in material cost. Investigation of 
the possibilities of depositing pure alumi- 
num by the metal-arc process were made 
and a successful electrode has been evolved. 
The higher temperature of the arc enables 
actual welding to be done without the ex- 
tensive heating required by gas welding. 
Furthermore, the quantity of actual de- 
posited metal is at a very high temperature 
and is quickly cooled by contact with the 
cold parent metal. This reduces the quaf- 
tity of impurity coming out of solution, and 
prevents its aggregation. 

A new type of electrode coating has been 
produced which is free from the moisture 
that causes gases to form small holes in the 
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...less filter cleaning 
with this 
lower-cost filter 


Cuno’s new COOLANT-KLEAN was de- 
veloped especially for grinder coolants to 
help produce scratch-free surfaces. . . 
greatly extend wheel life and make ele- 
ment replacement quick and easy. 


Here's new assurance of better finishes — and 
savings in filter cost, maintenance and replacement, 
plus a bonus in longer coolant life. 

Firms using Cuno’s new COOLANT-KLEAN 
have expressed amazement at the greater amount of 


dirt collected . . . the infrequency of bag replace 
ment. ..and the elimination of ‘pick-ups’ on 
the work. 


You can now obtain with COOLANT 
KLEAN extremely fine finishes, even at the end 
of an up-to-6-weeks period without changing the 
bag. Coolant stays cleaner—needs changing less 
often. Less loading of the wheel, too. 


LOWEST-COST FILTER 
COOLANT-KLEAN meets specifications at 
lowest cost. It is priced less, to begin with, than 
most filters. Maintenance is less fewer new bags, 
less time for replacement (under 5 minutes), lower 
cost of new element — than for any other compa 
rable replacement-element filter. 


NEW CONSTRUCTION PRINCIPLE 
COOLANT-KLEAN handles full flow of coolant 


or cutting oil, yet requires less floor space than 
other, more expensive types. No filter aid needed 
Eliminates precoating time. Gets away from 
“stuffed type’ elements. Is applicable to individual 
machine or central system. 


DESCRIBES “FINER FINISHES AT 
LESS COST” 

This newest advance in coolant-cleaning is de 
scribed in Bulletin 3110. Send coupon now for your 
copy. Find out how simple it now is to obtain 
finer finishes at less cost. 


SEND COUPON FOR INFORMATION ON FILTERING COOLANT 


CUNO ENGINEERING CORPORATION 
464 South Vine Street, Meriden, Connecticut 


Gentlemen: Rush information on your new COOLANT- 
KLEAN filter for grinder coolants. 


ee ee ieee eS ae ee 
So eee ree 
Address. . 


Please send representative [[] 
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HOFFMAN wus mw: CURE 
ror your GOOLANT HEAD-ACHES!” 








* Coolant control by Hoff- 
man Filtration is the answer. 
Hoffman Filtration Equip- 
ment puts precision finishing 
on a volume basis, controls 
the quality, definitely reduces 
number of rejects. 


* For conserving life of 
grinding wheel and cutting 
tools, there’s no coolant like a 
clean coolant. Hoffman cool- 
ant filtration reduces wheel 
glazing, saves many wheel 
re-dressings. 


* Hoffman filters with auto- 
matic sludge disposal are the 
answer to this one — permit 
practically continuous opera- 
tion, reduce maintenance. 


* SEND FOR LITERATURE 


MACHIN 
.S. HOFFMAN :::::::) 
223 Lamson St., Syra , 


coat ANT FILTERS + FILTRATION ENGINEERING SERVICE 


1838 














deposit. The electrodes are dipped into, 
bath of fused salts. This makes them qui 
free from moisture, but the condition 
be maintained only by storing them j 
sealed containers and withdrawing one y 
a time for immediate use. 

Welds made with the new electro 
show that the iron-silicon-aluminum eure, 
tic films are less continuous and less i, 
quantity; the heat-affected zone is conside. 
ably reduced, and the process has the ai. 
vantages of greater speed, reduced dist, 
tion and easier manipulation. 


F. H. Keating. Welding Engr., Vol, y 
Sept. 1945, pp. ea 





Deep-Drawing of Zinc 


Condensed from “Chemisches Zentralblay 


Rolled strip of pure zinc (99.995% and 
better can now be made) is particular) 
suitable for deep-drawing because of jg 
good deformability if a too-high mechanic! 
strength is not required. Of zinc alloys, th 
following have proved to be satisfactory 
Binary alloy with 29% copper, and a numbe 
of multiple alloys with copper, aluminum, 
and magnesium; or copper, aluminum, and 
manganese; or copper, antimony, and mag. 
nesium; or tellurium and lithium. : 

The “Zamak” alloy with 4% copper and 
0.20% aluminum is especially recommended, 
This alloy does not undergo cold-hardening 
its mechanical strength can be increased by 
annealing at about 200 C (390 F) from 22 
to 35 kg. per sq. mm. (31,300 to 50,000 
p.s.i.) and more. 

An alloy of zinc with 19% aluminum was 
used to investigate intercrystalline corrosion. 
Additions of bismuth, cadmium, lead, and 
tin increase the tendency, while magnesium, 
lithium, and manganese reduce it. 

Heating of the sheets to 40 to 120(C 
(105 to 250 F) is favorable for deep- 
drawing. The play between the deforming 
tools must be larger than for other mate- 
rials. Careful greasing of the tools is of 
greatest importance. 


-Lucien Chantraine. Rev. Universell Mines, 
Vol. 18, 1942, pp. 142-148; as abstracted » 
Chem. Zentr., Vol. 114, Jan. 27, 1943, p. 41. 


Improved Babbitting Methods 


Condensed from 
“Iron and Steel Engineer” 


Maintenance babbitting has been placed 
on semi-continuous mass production at the 
Spang Chalfant Div., National Supply Co, 
Ambridge, Pa. New ideas involve desiga 
of babbitting tanks, removing old babbitt 
from bearings and repouring. The tank 
consists of a gas-fired stationary steel shell 
holding 5000 Ib. of babbitt, divided into 
two sections by a baffle plate that extends 
above the level of the molten metal but 
does not reach the bottom of the tank. 

Thus, molten metal may flow from ont 
section of the tank to the other while greas, 
dross and scum on top of the metal at 
trapped - back of the baffle and easily 
skimmed or burned off. Clean babbitt 
pumped from the second, or “tapping, 
tank section by a 2-cylinder reciprocating 
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The effectiveness of Cyanamid’s neutral type salt 
baths in isothermal martempering is shown by the 
experience of one manufacturer who was working 
with SAE 52100 steel. It was important that the Ms 
point be located as nearly permanently as possible 
in order that reproductive results could be obtained 
ona production run. Decarburization was occurring 
with the salts being used, resulting in the Mg point 
locating itself over a range of 150°F. When Cyana- 
mid’s AEROHEAT* 1200 was used, the carbon 
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content of the steel surface remained unchanged. 
If you are experiencing difficulty in your iso- 
thermal heat treating, we shall be glad to work with 
you to achieve a satisfactory solution through the 
use of Cyanamid salt baths. Our complete range of 
AEROHEAT non-decarburizing, heat-treating salt 
baths, and AEROCASE*, AEROCARB*, AERO- 
CARB DEEPCASE, and Sodium Cyanide baths, 
assures dependable carburizing and heat-treating. 
*Reg. U.S. Pat. Off. 




















fi @F American Cyanamid Company) 
30 ROCKEFELLER PLAZA + NEW YORK 20, N.Y. 


DISTRICT OFFICES: Boston, Mass.; Philadelphia, Pa.; Baltimore, Md.) Charlotte, N. C., 
Cleveland, Ohio; Chicago, Ill.) Kalamazoo, Mich.; Detroit, Mich.; St. Lovis, Mo.; Azusa, Calif. 
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NIAGARA AERO HEAT EXCHANGER 


Removes Heat at Rate of Input— gives 
extra capacity for Increased Production 


: 4 | » ae 








Heat treat quenching is no longer a haphazard process when 
you regulate the temperature of quenching baths with the 
| NIAGARA AERO HEAT EXCHANGER. It removes 
4 heat at the rate of input, maintaining the exact tempera- 
ture to produce specified, uniform physical properties. In 
continuous quenching systems it speeds production. 

Fast and accurate cooling is an important safety feature 
for inflammable baths, keeping the oil from reaching the 
flash point. Holding the temperature with precision, which 
includes the prevention of “‘over-cooling,” is made possible 
by the patented Niagara ‘‘Balanced Wet Bulb” Control. 
And since 95% of the cooling water is saved, the NIAGARA 
method pays for itself in a short time with direct economies. 





For complete description write for Bulletin No. 96. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. MA-125, 6 E. 45th St. NEW YORK 17, N. Y. 
Field Engineering Offices in Principal Cities 


INDUSTRIAL COOLING % HEATING @ DRYING 


NIAGA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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hand-operated pump in the molten bath, 
delivering 1000 lb. of metal per min. Old 
bearings from which the babbitt must be 
melted are placed in the first section of the 
tank, after cleaning off grease. 

Burning out old babbitt is 60°% faster 
than by gas flame, and the shell is not 
warped. The old metal melted out, the shel] 
is removed from the tank, cleaned and set 
on a cast iron plate, which draws heat from 
the bottom of the bearing. 

Holes in the shell are plugged with white 
pine plugs covered with a clean rag. Using 
cleanliness, the old bonding tin will not be 
seriously harmed. The tinned areas may be 
brushed with soldering salts and the shell 
dipped in a tank of tinning alloy, making ir 
ready for filling. If the tin bonding is 
damaged, shotblast before painting with 
soldering salts and dipping. 

With the shell in place and the mandrel 
inserted, the delivery pipe from the pump 
feeds the new babbitt into place, the molten 
babbitt being stirred up from the bottom 
of the tank. As the newly-poured babbitt 
starts to shrink, it should be puddled with 
a \4-in. bar to keep the crust open. Bearing 
and mandrel should be kept at 250 F when 
pouring. Babbitt metal temperature is kept 
at 800 F for tin-base metals and 650 F for 
lead-base metals. 


G. R. Park. Iron & Steel Engr., Vol. 22, 
Sept. 1945, pp. 48-49, 


Die Casting Close Fit Threads 


Condensed from “The Iron Age” 


Close-fit threads may be cast in zinc die 
casting alloys. A recent patented commer- 
cial process permits casting of threads as 
fine as 32 per in. internal,and 36 per in. 
external, yielding Class 2 fits with no tap- 
ping or chasing required. 

In the casting machine used, each thread 
core used has a shank which passes through 
the die wall and is keyed to a spur pinion 
meshing with a central gear. This gear is 
pressed on a shaft that turns in bearings 
and extends backward through the die box. 
At its rear end, the shaft has a hex end that 
fits a clutch hub that slides thereon. 

When the die is closed, the clutch is dis- 
engaged and the shaft does not turn. Open- 
ing the die engages the clutch, which turns 
the shaft. This unscrews the cores from 
the casting and, since the cores do not move 
axially, the casting is ejected. Outside 
threads are easier to remove because solidi- 
fication of the metal results in shrinkage, 
which facilitates removal of castings. 

The process is semi-automatic. The op- 
erator closes the die, trips the metal-inject- 
ing ram, opens the die and removes the 
gate of castings. The cycle is rapid and the 
yield is high. Since there is no axial parting 
line, no flash is present and chasing is 
eliminated. Castings are ready for inspec- 
tion and shipping after removal of runners 
by shearing. Yield is much higher than it 
would be on threading machines, since very 
little excess metal is used in production. 

Anchor nuts, cap nuts and 20-mm. shell 
noses have been produced in large numbers 
by the method described. Many other prod- 
ucts may also be made at great reductions 
in cost of tapping and threading. 


R. E. McIntosh. Jron Age, Vol. 156, 
Aug. 30, 1945, pp. 50-53, %. 
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Typical applications are laying floors and drains, and lining tanks in metal finishing shops 


where a special cement is required that will resist corrosive 


ASPHALT PAINT 





DRAIN OR TANK LINING 








Installed four years ago, 
these troughs and - 
all mineral acids including hydrofivor 
strong oxidizing acids such as nitric, 
contact with strong acid and alkali. 


drains, in 





Color 

Permissible temp. in use 
Absorption (ASTM) 

Compressive strength 

Tensile strength 

Modulus of rupture 

Coefficient of thermal expansion 


constant 
wartime use, 

hove required no ; 

fepairs nor maintenance. Porosity 

Joint thickness recommended 

Mortar required to butter one 9 

inch brick on 3 sides 
Storage 
Hardening time 


SPECIAL CHEMICALS DIVISION PRODUCTS 


Acid, Alkali, and Solvent proof cements—<Acid, Alkali, 
and Solvent Emulsion Type Cleaners—Paint Strippcrs— 
Pickling Agents—Rust Inhibitor. 

Containers (Non-returnable) 


a ae 


SPECIAL CHEMICALS DIVISION 
PENNSYLVANIA SALT MANUFACTURING COMPANY 
Dept. MA-12-C, 1000 Widener Building, Philadelphia 7, Pa. 





Sp 
| would like to have you send me free booklet on Pennsalt PRF Cement. rs) E he m $ 
NAME MAN ’ 
TITLE _ pater oak 
COMPANY _ 

ADDRESS 
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acids, alkalis and solvents. 





PROTECTION FOR SUPPORTS 


PROPERTIES 


Chemical Resistance — Inert to: Alkalis, fats, oils, solvents, fresh or salt water, steam, 


ic acid, with exception of high concentrations of 
chromic and many organic acids, and alternate 


Attacked by strong oxidizing agents. 


Black 

Up to 375° F. 

Less than 0.5% 

12,000-14,000 Ibs. per sq. in. 

1,000-2,000 Ibs. per sq. in. 

1,800-2,100 Ibs. sq. in. 

-0000087 inches/inch/degree F. 
(in range 80-350° F.) 

Completely impermeable, even at elevated tem- 
peratures. It is non-porous. 

Me-% inch 


Ya ib. (approximately) 

Can be stored indefinitely in a cool place. 

Pennsalt PRF Cement construction may be placed 
in service within twenty-four hours. 


POWDER SOLUTION 
20 Ib. drum 10 Ib. drum 
oa..." Se 

2358!" 220” 375 ' ms 


ecial Chemicals Division 
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Continuous - A¢utlomatic 
' HARDENING & QUENCHING 


(Offer Important pbduautager 























Gas-fired, belt conveyor fur- 
mace for hardening spiral 
shaped knives at 40 Ibs. per 
sq. ft. of conveyor space; work 
discharging into and conveyed 
from quench tank automat- 
ically. 


Charging end of furnace; continuous method has 
eliminated distortion of knives and consequent 
need for straightening. 


Automatic belt conveyor, electric furnace for bright 
hardening assorted small springs moving continu- 
ously in a protective atmosphere through furnace, 
then via a sealed chute to oil quench, discharging 
by inclined conveyor to receptacle. Rockwell con- 
ditioned gas generator supplied with furnace. 





Belt conveyor, gas-fired, muffle furnace for clean 
hardening lock washers in controlled atmosphere. 
Provision made for quick adjustment of conveyor 
a belt speed and easy servicing of 
muffle. 


W. S. ROCKWELL COMPANY 


FAIRFIELD, CONN. 


208 ELIOT STREET = 





Uniform exposure to heating at 
controlled temperature and protec- 
tive atmosphere and to controlled 
cooling assures more uniform 
heated product with the desired 
surface finish. 


Operation at full capacity, with 
work moving continuously through 
heating and quenching cycle to dis- 


‘charge automatically, saves heat 


and time over batch or intermittent 
charging, discharging and inciden- 
tal handling operations. 


Continuous operation effects great- 
er output per unit of floor space 
and labor. 


Rockwell builds to exact require- 
ments belt conveyor, tray or other 
conveyor type furnaces of any size 
for continuous hardening of prod- 
ucts in any quantity. Enclosed dis- 
charge to quench tank and auto- 
matic conveyor for removal of 
finished work may be provided 
with the furnace, to save handling 
and reduce possibility of oxidation 
of product. 


You can rely on Rockwell “know 
how.” Write for catalogs. 


ROCKWELL 


Continuous Conveyor 


FURNACES 


















Template Reproduction 


Condensed from “Aviation” 


The new department at Consolidated 
Vultee is capable of turning out 55,000 sq, 
ft. of template reproductions per month, 
Two basic methods were chosen on the 
basis of efficiency, durability, versatility 
and economy—reflex and offset proofing. In 
addition, a large camera is provided to re. 
duce loft drawings to a convenient size for 
blueprinting. 

In offset proofing, the templates to be 
reproduced are placed on a_press bed and 
inked; the design is transferred to bare or 
white painted metal by a cylindrical blanket, 
The use of an intermediate blanket enables 
the making of right hand images as well 
as the completion of the second half of 
symmetrical reproductions. 

In the reflex method, large glass nega. 
tives are sensitized, exposed on a contact 
printing table, and developed. After drying, 
these negatives are used to make a positive 
exposure on sensitized metal. A_ special 
method very similar to laying down a decal 
is used to sensitize the metal. 

The department is built around straight 
line flow of materials, but each working 
space is a self-contained unit. A monorail 
facilitates handling of large metal masters 
and stock. The lighting system is designed 
to insure absolute safety to the sensitive 
photographic materials. 


C. F. Reupsch & R. E. Green. Aviation, 
Vol. 44, Sept. 1945, pp. 146-148, 


Flame Cutting Stainless Steels 


Condensed from 
“Blast Furnace and Steel Plant” 


The Airco flux-injection system for qual- 
ity production cutting of stainless steels 
was perfected jointly by the Air Reduction 
Co. and the Rustless Iron & Steel Corp. 
With this equipment, stainless steels con- 
taining as much as 50% alloying elements 
can be cut as readily as ordinary steels by 
the conventional oxyacetylene method. 

The system is designed for use with any 
Airco standard cutting-machine equipped 
with a modified conventional machine cut- 
ting torch and a standard tip. For hand 
cutting, a torch suitably adapted to deliver 
flux is also available. The unit is portable. 
No special gas lines or similar devices are 
required. Both machine and hand torches 
are similar to the standard types but have 
been adapted to permit free flow of oxygen 
and flux under all operating conditions. 

Operating conditions and instructions for 
cutting stainless steel are about the same 
as required for mild steel. Speed of the cut 
is the same for cuts of comparable quality. 
The resultant kerf is also substantially the 
same. Consumption of flux for cutting 
thicknesses from 1 to 5 in. averages about 1 
oz. per min. of operation. Only normal pre- 
heat is required. 

The flux used is noncombustible and 
combines chemically with the oxides pfo- 
duced in the operation. The relatively 
inert nature of the flux assures trouble-free 
operation in the injection system and lends 
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4 ELECTRIC INCONEL SEPARATOR RING 
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At the S. K. Wellman Company, powdered 
metal facings are bonded to steel clutch discs 
and steel brakes. 

In this operation, packs of powdered metal 
cakes and their steel bases are kept separated 
by metal rings. Such rings: 


. .. must not warp or expand excessive- 
ly at 1400°-1900°F., if the powdered 
metal surfaces are to remain undistorted 


... must not adhere to the powdered 
metal surface, but make a clean separa- 
tion between each pack 


. . mustremain unaffected by the gases 
generated during the bonding process 


... Must cause no contamination of the 
powdered metal surface due to scaling, 
corroding or oxidizing 


Steel separator rings were tried first. But they 
warped so badly that frequent replacements 


were necessary. Moreover, to prevent sticking, 
they had to be coated with graphite six times 
a day. 

Excessive warping and sticking also resulted 
when various types of heat-resisting alloys were 
used. 

Finally, Inconel separator rings were tried. 

That ended the problem! 

Inconel rings are easily stamped from sheet. 
They require a graphite coating only once every 
three weeks. 

With Inconel rings, no distortion harms the 
sintered surface. Separation is clean. And, equal- 
ly important, the Inconel rings remain true and 
usable over and over without replacement. 

The great thermal endurance of Inconel also 
makes it the choice for the inner hood between 
the heating elements and the charge. 

The International Nickel Company, Inc., 
67 Wall Street, New York 5, N. Y. 





NICKEL Mn, ALLOYS 


MONEL* - “K” MONEL* - “S” MONEL* - “R” MONEL* » “KR” MONEL* - INCONEL* - NICKEL - “L” NICKEL* - “Z” NICKEL* 
Sheet... Strip...Rod...Tubing...Wire...Castings... Welding Rods (Gas & Electric) 


Reg. U. 8. Pat. Off. 
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| PACIFIC PUMPS, Inc. 
for finishing 


“Hydrauli 











c Actuator Pistons 


e@ As with many other plants 
that had undertaken large and vitally important war 
contracts, PACIFIC PUMPS, INC., Huntington Park, 
California, promptly found some finishing problems 
on their hands. And as with many other plants, they 
turned to LEA of WATERBURY, CONNECTICUT 


for the answer. 


To finish actuator pistons properly and economically 
required just the right combination of wheel type, 
speed and finishing composition. A LEA Finishing 
Specialist suggested the proper procedure and helped 
work out the details. 


Finishing has been the Lea specialty for many years 
and the finishing may involve burring, polishing or 
buffing ... any one or all three. Our technical men 
have exceptionally broad experience and have many 
grades of compounds from which to select. That’s 
why the name LEA is known throughout industry as 
“The Authority” on the subject of Finishing. 


Is there anything we can do for you along these lines? 











long-time storage characteristics to the fluy 

Flow of flux may be regulated to any 
predetermined rate through a simple valye 
arrangement. 

The process was developed originally to 
cut risers. Quality cuts up to 3 in. and 
rough cuts up to 6 in. can be made eff. 
ciently in the more popular stainless steels. 


Blast Furnace & Steel Plant, Vol. 33, 
Aug. 1945, pp. 981, 993. 


Surface Treatment for Fatigue 
Condensed from “Metallwirtschaft” 


Surface compression is applied to metals 
to increase the fatigue strength, and in. 
volves a surface layer of 0.1 to 1.0 mm. 
thickness. The densification is brought 
about either by blasting with steel grit or 
by pressing with a roll gliding over it. 

In the case of grit blasting, the surface 
is not only made denser but is also rough. 
ened and loses weight by scratched off par- 
ticles; the surface is thus made less resistant 
to rusting. The thickness of the hardened 
layer amounts hereby to about 0.3 mm. 

Blasting is applied in cases where the 
parts cannot be rolled, as for instance heli- 
cal springs. For cylindrical or similarly 
simply shaped bodies, the better and cheaper 
method of pressure-rolling is applied; the 
roll of about 40 mm. diam. is guided along 
the surface to be hardened. The roll should 
be small with a rounded-off edge of 1 to 2 
mm. so that it deforms, under pressure, the 
surface plastically in a thickness of 0.1 to 
1.0 mm. 

The surface makes the impressiqn of a 
helix or of having ruts in it, but this 
proved to be particularly advantageous for 
fatigue strength in highly stressed machine 
parts, and was preferable to a smoothly 
ground or polished surface. 

If, as in bearings, a particularly smooth 
surface is desired which yet will stand high 
stresses, the surface should be gone over 
with a wider polishing roll after the small 
roll to smooth out the tiny grooves. 


0. Foppl. Metallwirtschajt, Vol. 22 
Dec. 20, 1943, pp. 556-557 


Liquid Metal Cleaners 


Condensed from “Finish” 


In metal cleaning the chemical composi- 
tion of the dirt involved will determine the 
chemical composition of the solution em- 
ployed to. remove it, and the physical char- 
acteristics of the dirt, such as its body, 
density and adherence to the metal will 
determine the strength of solution required. 

In addition to the dirt type, cleaning 
problems are affected by the complexity of 
the manufacturing process. Operations such 
as welding, and items such as large stocks 
of raw materials which need protection, 
add to the cleaning problem. 

Drawing compounds also cause trouble 
in the cleaning department. In this connec: 
tion, design changes may often permit use 
of a much lighter drawing compound, te- 
sulting in easier removal, and it is there 
fore recommended that close cooperation 


MATERIALS & METHODS 
Formerly METALS AND ALLOYS 





a od 




















XUM 








; 
ti 
ait 
i 
i Ab 
® 
a % 
2 Son 


PRODUCTION FURNACE BRAZING 
Economically Mass Produces 
These Complex Assemblies 


SUPEF ¢ om WT i y 


Se speed and cost-cutting efficiency of production 
furnace brazing won wide acceptance for this new 
process during the war production battle. Today it is 
fast replacing slower, more costly forging and machin- 
ing processes in many leading plants. 

Pioneering and experiment are definitely over. 
Skilled, experienced Lindberg technicians are avail- 
able to make a quick, thorough analysis of your prod- 
uct and methods—and accurately determine whether 
this basic new improvement in production technique is 
suited to your needs. 

With every facility provided for fast, easy oper- 
ation the Lindberg All-Purpose Brazing Furnace pro- 
duces complex, high-quality metal assemblies with 
savings in time and money that are often spectacular. 

In addition to copper and silver brazing it also sin- 
ters powdered metals, does bright annealing and 
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CYCLONE © HYDRYZING e 


general and high-speed tool hardening. Its precisely 
controlled temperature range is from 1300° to 2500°F. 
Safeguard your prestige and profits. Get full de- 
tails about Lindberg Production Furnace Brazing and 
our complete start-to-finish technical assistance now. 
Write, wire or phone for complete information. 


LINDBERG ENGINEERING COMPANY 
2451 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 


A\DBERG 
Mtn aces 


BRAZING 
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MAHR FUEL FIRED 
POT FURNACES 


The MAHR method of firing means that 
exactly the right type, size and number of 
burners are scientifically placed and prop- 
erly controlled. The result is MAHR’S 
reputation for dependable, uniform results 
and economy of operation. MAHR Pot 
Furnaces are for use with lead, cyanide or other molten bath mate- 
rials for hardening, carburizing, magnesium melting, etc. Handles 
any heat treating job with molten bath at 350° F to 1650° F. Pots 
rest upon a raised seal ring to prevent bath from spilling into com- 
bustion chamber. A hood as shown may be ordered for use with 
lead or fume-producing salts. Available in a wide range of sizes 
in both circular and rectangular. 


rature COntRN’ 
ba 10-12-14-16 ine 





330 on 
MAHR Pot Furnaces, or bulletins on 
any other MAHR products listed in 


Write for Bulletin No. 












panel at left. There’s a MAHR sales 
representative and engineer near you 
who is thoroughly qualified and anx- 
ious to give you complete informa- 
tion and offer individual suggestions 
to meet your needs. Write or wire 
today. 


on Other 
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MAHR MANUFACTURING CO. 


DIVISION OF DIAMOND IRON WORKS, INC. 
1701 North 2nd St., Minneapolis 11, Minn. 


Complete ~ 
Service: 
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Roughly, the types of soil may be 
fied under four categories: (1) mi 
oils, (2) animal and vegetable oils, ( 
combinations of animal and vegetable 
with mineral oils, and (4) insoluble 
ter either alone or in combination with 
or more of the oils. 

Mineral oils are the most common, ang) 
are effectively removed by emulsificatiog) 
The vegetable and animal fats and oils 
refuse to emulsify and must be brokeg 
down into water-soluble soaps. Combing.) 
tions of oils must be cleaned by agenegl 
capable of cleaning by emulsification andl 
saponification. 

When selecting a cleaner it is convenieng 
to be acquainted with the trade terms used 
to designate different types of cleaning ace 
tion. Generally speaking, “light duty” 
cleaners clean by emulsification only. They 
are non-caustic and find their widest appli- 
cation in the cleaning of aluminum alloys, 

The “medium duty” cleaners clean both 
by emulsification and saponification. They 
are mildly caustic, and work well on steels 
contaminated with mineral oils and a me} 
dium amount of vegetable oils. 

The “heavy duty” cleaners are highly 
caustic and clean almost entirely by saponi- 
fication. They are used with ferrous metals 
only. 

G. C. Close 


Finish, Vol. 2, Oct. 1945, pp. 17-19, 


Heat Treatment of Steel Gears 


Condensed from “Steel Processing” 


The majority of gears of a diameter less 
than 12 in. are manufactured from carbon 
or alloy case hardening steels. As carbon is 
only soluble to any great extent in gamma 
iron, any case hardening steel must be in 
the gamma condition in the normal car- 
burizing range. 

To compromise between strength and 
ductility, the carbon composition is main- 
tained between 0.025 and 0.030%. Ina 
small part, or one with a relatively thick 
case, hardness and strength may be minor 
and the carbon content chosen to give maxi- 
mum toughness, 0.10 to 0.15%. f 

In general, the case and core of the 
alloy steels are tougher than the plain car- 
bon variety. They have greater hardena- 
bility, but cause increased machining prob- 
lems and are higher in cost. The use of 
full hardening steels for gears is becoming 
more popular. They combine great strength, 
high endurance limit, toughness, and re- 
sistance to shock. 

The major origins of distortion are found 
in heat treatment, including carburizing 
practice and design. From the production 
point of view, thermal stress relief is best 
performed in the blank stage prior to the 
removal of metal. With high alloy steels 
and to a lesser extent the lower alloy steels 
containing appreciable percentages of man- 
ganese and molybdenum, a general rule is 
that the blanks be heated well above the 
critical range, cooled fairly rapidly to 650 
C and slowly to 250 C. 

One of the principal causes of distortion 
in carburizing is the nature and type of 
carburizing containers. They should be 
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Double Vacuum Coating Unit 


..» YOUR VACUUM: COATING PRODUCTION 


HIGH CAPACITY, dependable uniformity, 
versatility, and simplicity of operation are 
only a few of the many outstanding character- 
istics of the D.P.I. Double Vacuum Coating 
Unit. It combines two complete systems for 
depositing thin films of metals or metallic 
salts on glass, other metals, or plastics... 


and combines these systems in a minimum 
of space. The unit pictured here—Model LC 
2-500—is available for immediate installa- 
tion. For further details regarding the Double 
Vacuum Coating Unit, high-vacuum equip- 
ment, its instaJlation or service, write— 
High Vacuum Headquarters. 


Vacuum Equipment Division, DISTILLATION PRODUCTS, INC., Rochester 13, N. Y. 











THE LAST WORD ON 


co VACUUM PUMPING 





e VACUUM PUMP 
APPLICATIONS 


@ PRINCIPLE OF MECHANICAL 
VACUUM PUMPS 


@ SELECTING THE PROPER PUMP 


Just off the press... 


PRACTICE 


Send 
for this 
FREE 
Bulletin 
TODAY 


e CONVERSION TABLES FOR 
VACUUM ENGINEERING 


e INSTALLATION DATA 


e VACUUM PUMPING 
ACCESSORIES 


this new catalog contains latest technical information 


on the design and operation of Kinney High Vacuum Pumps. Here are complete 


reference tables and engineering data to guide you in the rapidly expanding 


field of vacuum processing. 


ALSO AVAILABLE — ‘The Design of High Vacuum Systems” by Dr. C. M. Van 
Atta with chapters on “Mechanical and Diffusion Pumps”, ‘Refrigerated Traps”, 
“Pipe Line Sizes”, “Testing for Leaks”, “Vacuum Accessories” and other data vital 


, 


to the design of high vacuum systems — price $3.00. 


KINNEY MANUFACTURING CO. 3523 Washington St., Boston 30, Mass. 


g | Send free Vacuum Pump Bulletin V45. 


Company Name 


Send 


Your Name 
Address 
City .... 
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copies of ‘Design of High Vacuum Systems” ($3.00 each). 


Title 


Zone State 












“tailored”; a circular box for circular ting 
gears, etc. The disposition of the boxes jg 
the furnace should be such that all reag, 
carburizing temperature at approximately 
the same time. ; 
Faulty or unintelligent design is fre. 
quently the factor that causes failure jp 
heat treatment. Temperature gradient (the 
rate of variation in the temperature of mer| 
over a given unit distance) varies directly 
with the angularity of the part and may he 
considered a function of design. The funda. 
mental principle which should be incor. 
porated in design is that the more uniform 
the section, the lower the temperature 
gradient. 
Steel Processing, Vol. 31, July 1945 
pp. 449-454 


Electrodeposited Vinyl Plastics 


Condensed from a 
Paper of the Electrochemical Society 


Methods for depositing plastics of the 
vinyl group from organic suspensions have 
been studied, and optimum conditions for 
anophoretic deposition have been deter- 
mined. The method suggested follows the 
anodic deposition of rubber from aqueous 
dispersions of latex in a general way. 

For vinylite (vinyl chloride acetate co- 
polymer) butyl acetate was used as the 
solvent and ethyl alcohol as the precipitant. 
Five g. of vinylite molding powder were 
dissolved in 60 cc. of butyl acetate, 1.2 cc. 
of tributyl citrate added as a plasticizer, and 
a mixture of 27 cc. absolute ethanol with 
9 cc. butyl acetate added in several steps. 

The suspension was electrolyzed at room 
temperature, using an average current den- 
sity of 147 microamp. per sq. cm. A yield 
of 0.071 g. vinylite per milliamp.-hr. was 
obtained. 

Vinyl chloride, or koroseal, gave its best 
deposit from dioxane solutions. A good 
formula consisted of 1 g. vinyl chloride in 
40 cc. dioxane, with 10 cc. butyl acetate 
added as a dispersing agent, 0.5 cc. tributyl 
citrate as a plasticizer, and 13 cc. absolute 
ethanol as a precipitant. A yield of 2.15 g. 
vinyl chloride per milliamp.-hr. was ob- 
tained. 

Vinylidene chloride, or saran, was dis- 
solved in hot dioxane, with ethanol as the 
precipitant and butyl acetate as a dispersing 
agent. When electrolyzed with currents of 
1 to 2 microamp. per sq. cm. deposits were 
obtained. Films without plasticizer were 
brittle, while those with plasticizer pos- 
sessed poor adherence. 

Attempts were made to deposit poly- 
ethylene, but without success. The resin 
was dissolved in hot toluene or in carbon 
tetrachloride, and precipitating agents, such 
as alcohol, ketones, and butyl acetate, were 
added. The material formed gels when 
cooled below 60 C, and gave unsatisfactory 
operation above that temperature. 

Protection of metals against corrosion 
was suggested as a field for deposited 
plastics. Electric insulation has also been 
mentioned. Manufacture of thin plastic 
objects, in cases where thin film casting 
gives difficulties, is another possible appli- 


cation. 
Electrochemical Soc» 
Preprint 88-6, 12 pp 
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A BETTER FUEL FOR 
CAR BOTTOM FURNACES 


Phillips Propane is the ideal 

fuel for use in firing car bottom 

furnaces because it permits 

accurate zone temperature 

control. A multiplicity of 

properly sized, properly 

spaced burners, enables you to apply just the right amount 

of heat exactly where you want it. In addition to the SIMPLICITY of the 
operation, the use of Phillips Propane gives you the extra advantage 

of ECONOMY, because ware scaling and refractory spalling are 

reduced to an absolute minimum. Contact the Phillips Branch Office nearest you, 
our engineers stand ready to give complete details concerning the efficiency 
of Phillips Propane and Butane. 


PHILLIPS PETROLEUM COMPANY 


Philgas Division 
BARTLESVILLE, OKLAHOMA 


Branch Offices in NEW YORK, CHICAGO, PHILADELPHIA, MILWAUKEE 
DETROIT, ST. LOUIS, SHREVEPORT, AMARILLO, HIBBING, DENVER 


DECEMBER, 1945 
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Electron Microscopic Surface Studies 
Condensed from “S.A.E. Journal” 


When examining opaque objects the low 
penetrating ability of the electron beam 
necessitates making surface replicas which 
reproduce the contours of the original sur- 
face into a thin film which is then examined 
in the electron microscope as a transmission 
specimen. The image consists of variations 
in intensity produced by the variations in 
the effective thickness of the replica. These 
replicas will reproduce the structures in the 
original surface down to about 75 Ang- 
strom. 

In electron metallography, cleanliness of 
the etched surface is a major consideration, 
and it may be necessary to depart from 
standard metallographic practice in some 
cases. Etchants which stain or leave reaction 
-products are undesirable. Stereoscopy is of 
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great aid in determining the relative ele- 
vations and arrangements of the structure. 

It is advisable to resort to electrolytic 
polishing and deep etching when possible. 
The depth of focus of the electron micro- 
scope is about ten times that of the light 
microscope, so that structures with eleva- 
tion changes as great as several microns 
will yield micrographs that are uniformly 
in focus. 

Study shows that grinding and abrading 
causes fragmentation of the surface layers. 
While polishing may flow the surface layers 
to produce a polish or Beilby layer, the 
damage extends for some distance below 
the surface. 

The solvents used in cycle-weld bonding 
of metals and plastics are not inert to the 

% 








metal surfaces, but this is often very diff. 
cult to ascertain by ordinary methods. Elec. 
tron microscopic investigation shows that 
the solvents alone cause a fine scale attack 
of the surfaces of Dowmetal, steel, other 
metals, and glass, resulting in a substan. 
tially increased surface area. 

Examination of a cycle-weld bonded sur. 
face indicates that the fine chemical attack 
observed with the solvents alone occurs 
also during the actual bonding operation, 
The increased surface area and roughness 
resulting from the chemical attack are prob. 
ably two major factors in the adhesion of 
the cement. 


—R. D. Heidenreich. S.A.E. Journal, 
Vol. 53, Oct. 1945, pp. 588-594, 


Electronic Sound Gaging 
Condensed from “Modern Machine Shop” 


More than 50 partially or totally blind 
people are employed in the inspection de- 
partments of the Timken Roller Bearing 
Co. at plants at Canton, Columbus, Zanes- 
ville, Mt. Vernon, Wooster and Newton 
Falls, all in Ohio. The inspection devices 
that formerly worked by showing colors to 
indicate correct size, oversize or undersize, 
have been changed to emit sounds, by the 
tone of which the operators can judge in 
what category the bearings fall. 

This particular electronic sound gage is 
applied in the final inspection stage. Diam- 
eters of rolls, cone and cups, the compo- 
nents of Timken bearings, are ground with- 
in very close limits of their specified sizes, 
The indicators show highly enlarged, or 
amplified, readings of any variations in the 
diameter of the work piece being checked. 
Parts with diameters over or under the 
specified size limit, or out of round, are 
readily detected. 

There is a small cone-type speaker 
mounted on the back of the operator's 
chair and connected with the electronic de- 
vice. The operator hears three different 
notes. A middle note indicates a piece of 
norma! size, whereas a high note denotes 
oversize and a low note states undersize. 

This sound system was adapted from a 
visual inspection system which had previ- 
ously been used and regarded as standard 
wherein orange color indicated correct size, 
the red indicating high and the green, low. 
Both sound and visual gages can investigate 
dimensions to within one five-millionth of 
an in. 

A demonstration was held at one of the 
Timken plants where at the same table were 
two gages, one operated by the color system 
by an operator with complete sight, the 
other by a blind operator under the sound 
system. Famous Helen Keller, blind wo 
man, was among those present at the dem- 
onstration. Blind operators made as rapid 
and accurate inspection as those with full 
powers of sight adjoining them. 

—Mod. Machine Shop, Vol. % 
Sept. 1945, pp. 180, 182, 1% 
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DETECTING FLAWS 


That Signal Future Failures 





ZYGLO equipment used in maintenance and overhaul inspection at the Dinner Key 
Motor Shop of Pan American World Airways System, Miami, Florida 


YGLO 


FLUORESCENT PENETRANT INSPECTION 
Lights Up Surface Defects ... Permits Checking Every Part 


With ZYGLO, it's easy to discover discon- production. Its brilliant, illuminated indi- 
tinuities that should cause the rejection cations are unmistakable— quickly inter- 
of parts—in production, assembly or in preted by the experienced inspector. 
subsequent service overhauls. ZYGLO ZYGLO reveals shrinkage cracks, hot 
provides fast, thorough inspection... It can tears, cold shuts and many other surface 
be used with all metals—in fact any solid discontinuities—vividly, luminously. . . Its 
material —economically and effectively. application to your products, or equipment, 
Because it’s non-destructive, ZYGLO offers significant possibilities in the pro- 
MACH AELUXK fluorescent penetrant inspection provides tection of customer good-will. 
a very practical means of checking every Get the full story of ZYGLO by writing ~ 
part in the day's output—without delaying for a new bulletin—now available, 


*ZYGLO—registered U. S. Patent Office, a trade mark of Magnaflux Corporation 
applied to its equipment and materials for fluorescent penetrant inspection. 


MAGN AFLU XK co R P OR AT?FHON 
§908 Northwest Highway, Chicago 31, Illinois 
NEW YORK 7 DETROIT ° DALLAS ° LOS ANGELES . CLEVELAND. ¢ BIRMINGHAM 


CORPORATION 
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Production inspection of steel bars and tubes with MAGNETIC ANAL- 
YSIS EQUIPMENTS is the most economical form of continuous non- 
destructive testing to meet modern requirements. In a single passage 
every piece of material is tested for defects, variations in grade, condition, 
structure, and processing. The human factor is minimized and saving in 
labor time and material is effected. If desired sections with flaws can be 
easily located and cut out permitting salvage of good material. No prep- 
aration of material for testing is required since the inspection methods 
employed are not affected by grease, dirt, scale, or rust and the surface is 
not defaced as it is not electrically contacted in any way. 

Material when inspected can be demagnetized by inserting in the lineup 
with the inspection equipment MAGNETIC ANALYSIS DEMAGNE- 
rIZERS. Both these operations are performed by a single operator whose 
skill has to be only that of an average mill inspector since both these 
equipments are semi-automatic. Magnetic Analysis Demagnetizers can 
also be used separately or with machine straighteners so that in a single 
operation material can be straightened and demagnetized. 

Problems in the sorting of ferrous metal parts and material as to varia- 
tions in grade, condition, structure and processing are easily solved with 
MAGNETIC ANALYSIS COMPARATORS at production speed. Due 
to the simplicity of operation only unskilled operators are required and 
parts or materials being sorted need no preparation for testing. 


For about 


these equipments inquire from: 


MAGNETIC ANALYSIS CORPORATION 


Long Island City, N. Y. 


further information 
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Supersonic Reflectoscope in Inspection 


Condensed from “Metal Progress” 


The supersonic reflectoscope is an instr. 
ment for the measurement or non-destrug 
tive testing of solid parts for flaws by send- 
ing supersonic sound waves into the part 
and observing reflections from the boun. 
daries of the part or from any flaws withig 
it. The presence of an interior flaw is indj- 
cated by the receipt of a reflection back a 
the crystal before the reflection from the 
other side of the piece gets back to the 
crystal. 

Metal can be penetrated about 10 ft., the 
exact range depending on the grain size 
and the wave length. Higher frequencies 
and shorter wave lengths have shorter range 
but will detect smaller defects. The distance 
of the flaw from the crystal can be deter. 
mined with an accuracy less than 1/16 in; 
its position laterally may be located t 
within Yg in. A spherical hole 0.005-in, 
diam. about 3 in. from the crystal can be 
detected, or a 0.060-in. diam. hole about 
5 ft. from the crystal if the material has a 
small grain size. 

The reflectoscope may also be used to 
determine the wall thickness of a cored 
casting or of a pipe carrying corrosive ma- 
terial where the inside surface is inaccessible. 
The accuracy is 5% and depends on the 
smoothness, flatness and parallelism of the 
wall faces. 

Examples are also given of the use of 
the instrument to detect laminations, small 
inclusions, defective bonds and welds, and 
to measure the average grain size of metals. 


F. A. Metal Progress, Vol. 48, 
Sept. 1945, pp. 505-512. 


Firestone 


Comparator for 
Spectrographic Analysis 


Condensed from 
“Journal of the Scientific Instruments” 


The purpose of a comparator is to render 
visible two spectra accurately juxtaposed 
and conveniently magnified, with the actual 
spectrograms some distance apart. This is 
done by two matched low power micro- 
scopes with a common eyepiece. 

A spectro-comparator designed for 10-in. 
negatives is described. It is a modified Judd 
Lewis type. The structure has been much 
simplified, while it has been improved me- 
chanically by the use of adjustable plate 
tables with a screw traverse and finger re- 
lease for free movement. 

Aluminum mirrors have been used in the 
optical system in place of the more expen- 
sive totally internally reflecting prisms. An 
excellent division of the field has been 
achieved by the 90 deg. edge of a right- 
angled aluminized prism. A spiralling eye- 
piece and conical lens shield have also been 
introduced. 

The instrument is suitable for qualitative 
analysis by comparison or for quantitative 
analysis by visual density matching. 

K. B. Mather. J. Scientific Instruments, 
Vol. 22, Aug. 1945, pp. 151-153. 
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ls. ECAUSE it provides the extremely fine 

~ grain and high sensitivity necessary 
for greatest detail in the plastic, as well as 
the high contrast needed for clearly visual- 

. izing the location and condition of the metal 
inserts, Kodak’s Industrial X-ray Film, 

Type M, is the correct choice. In direct 
exposures or with lead foil screens, Type M 

provides maximum radiographic sensitivity. 

In addition, the unusually high quality 

and fine grain of Type M Film meet the 
increasing emphasis on critical examination 

of light alloys at average kilovoltages . 

! and steel parts at a million volts or more. 
Kodak makes the four types of film 
needed in industrial radiography 

: 

| 


Q, Kodak 5 Type 





is first choice for _ 
critical examination 
of plastic parts 



























In addition to Type M, Kodak supplies: 
Kodak Industrial X-ray Film, Type K .. . for gamma and 
x-ray radiography of heavy steel parts, or ref lighte r parts at 
low x-ray voltages where high film speed is required. 


Kodak Industrial X-ray Film, Type A... most often used for * 
million-volt radiography of thick steel and heavy alloy 
parts, and for light alloys at lower voltages. 





40 


Kodak Industrial X-ray Film, Type F 
. primarily for radiography, with 








calcium tungstate screens, of heavy 30 
steel parts. The fastest possible radio- _ 
graphic method. - | 

. | 
Characteristic Curve, Kodak Industrial 
X-ray Film, Type M, with direct x-ray 
exposure or with metallic screens. (De- 
velopment: 8 minutes at 68° F., in Kodak 
Rapid X-ray Developer or Kodak Liquid ap ems. 
X-ray Developer and Replenisher.) 
































EastMAN Kopak COMPANY 
X-ray Division 
Rochester 4, N. Y. 






iKoclevk 











Precision Measurement 


PRECISION MEASUREMENT IN THE METAL 
WORKING INDUSTRY, VOLS. I AND II. 
Prepared by the Dept. of Education, 
International Business Machines Corp. 
Published by Syracuse University Press, 
Syracuse, N. Y., 1939 and 1944, respec- 
tively. Cloth, 844 x 11 im., 263 pages 
and 290 pages, respectively. Price to- 
gether $7.50. 


At the outbreak of the war International 
Business Machines Corp., like most other 
large manufacturing establishments, found 
itself with the problem of training work- 
ers for precision machine operations in 
war production. Fortunately, it had avail- 
able a manual on precision measuring 
instruments, written in 1935 for its own 
workers. With the wartime need this 
material was given a limited private cir- 
culation outside its own organization. The 
same book, now in two volumes, and 
revised in the light of its much wider use, 
has gone into classrooms of technological 
schools, industrial training programs, gov- 
ernment arsenals, and Army and Navy 
schools, 

Volume I deals with line-graduated 
measuring instruments, fixed gages, dial 
gages, thread gages, gage blocks, and 
micrometer-type instruments. The second 
volume discusses surface plates and angles, 
comparators, optical instruments, measur- 
ing machines, and hardness testing. A 
chapter upon surface roughness includes 
the standard precision devices for that 
determination, and also such methods as 
Magnaflux and zyglo. 

All parts of the book are adequately 
illustrated with photographs of the de- 
vices and line drawings to supplement 
them where needed. The type is large 
and the page arrangements uncrowded. 
Descriptions of equipment and procedures 
are clear and to the point. 

As the book is intended primarily for 
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a training school text, a question page 
follows each chapter. Of help for teaching 
purposes also is the introductory section 
for the chapter giving definitions of terms. 
Knowledge of precision measurements 
is needed by the machine operator and the 
assemblyman as well as by the inspector. 
With this in mind the book has been 
written in simple, down-to-earth language, 
without elaborate discussions of the physi- 
cal principles involved in the various 
devices. It is first of all a practical book, 
intended for practical teaching, and it 
meets this requirement very well indeed. 
—KENNETH ROSE 


Other New Books 


Hicu-Pressune Dre Castinc. By H. L. Harvill & 
P. R. Jordan. Published by H. R. Harvill Mfg. 
Co., Vernon, Cai., 1945. Cloth, 7% x 10% in., 
130 pages. Price $5.00. In this book the authors 
have concerned themselves with emphasizing the 
design aspects of die casting rather than presenting 
only the analysis of the end use of parts produced 
by this method. The process of die casting and 
the metals used are clarified. The text also 
emphasizes the types of die casting dies and their 
varying degrees of complexity, the relationship of 
casting design to die design, and the important 
elements of correct design of parts to be produced 
by the die casting method. For the first time a 
comprehensive and usable chart of tolerances is 
given. An entire chapter is devoted to a discussion 
of pressure mold or premium quality die castings. 
The book contains much valuable information. 


Booxs, PusLicaTions AND PATENTS OF BATTELLE 
Memoniat InstituTe—1929-1944. Published by Bat- 
telle Memorial Institute, Columbus, O., 1945. Paper, 
6 x 9 in., 72 pages. Available upon written request 
on university or company letterhead. This catalog 
lists more than 800 contributions to journals, books 
and patents which the research staff of Battelle 
Memorial Inst. has made public in the last 15 yr., 
or 1929 to 1944 inclusive. The Institute was 
founded to advance education science, and industry 
through research and through the dissemination of 
technological information. Some of the subjects 
include organic chemistry, electro-chemistry, welding 
technology, metallurgy, fuels, mineral dressing 
and so on. 











Cast Inon IN THE CHEMICAL AND Process Inous. 
tries. By F. L. LaQue. Published by Gray Iron 
Founders’ Society, Inc., Washington 6, D. C. 1945, 
Paver, 844 x 11 in., 27 pages. Price $1.00. This 
valuable pamphlet is the work of F. L. LaQue, head 





of the corrosion engineering section of the Inter. 
national Nickel Co. It contains extensive data un 
the corrosion rates of cast iron exposed to the 
action of substances commonly handled by chem. 
ical structures. Results of laboratory and plant 
tests with more than 300 corrosive media in alpha 
betical range from acetic acid to zinc sulphate are 
given. Four tables list the many chemicals regu 
larly handled by cast iron pumps and valves and 


those resisted satisfactorily by high silicon irons, 
The pamphlet contains much other valuable data. 


Proceoure Hanppook or Arc WeLpinc Desicn snp 
Practice—8ta Epition. Published by The Lincola 
Electric Co., Cleveland, Ohio, 1945. Fabrikoid, 
6 x 9 in., 1282 pages. Price $1.50 in U.S.A., $2.00 
elsewhere. This new edition contains many of the 
techniques in welding brought out or developed by 
the war, rendering its publication at this time 
(October 1945) highly appropriate. The handbook : 
also includes a wealth of new information that 
obsoletes much of the previous literature on weld | 
ing. In addition to standard data on welding : 
symbols, speeds and costs, characteristics of metals, 
preheating, stress relieving, approach to welded 
design, and so on, the new edition includes 16 
new subjects, among them: New Cost Tables; New 
Welding Techniques; Mathematical Calculations for 
New Weld-Designed Structures; Latest Steel Speci- 
fications on S.A.E. and A.I.S.I., including National 
Emergency Steels, etc.; Underwater Cutting; Shop | 
Ventilation; Maintenance of Welding Equipment; | 
Methods of Testing; and Filler Metal Specifications | 
for Arc Welding Electrodes. This ‘‘Procedure Hand- 
book” is rightfully called the “bible of the 


industry.” 


AMERICAN MACHINISTS’ HANDBOOK AND DICTIONARY OF 
Suor Terms—8rn Epition. By Fred H. Colvin & 
Frank A. Stanley. Published by McGraw-Hill Book 
Co., New York, 1945. Fabrikoid, 4% x 7 in., 1546 
-pages. Price $5.00. The revised and enlarged edition 
of this popular handbook is a standard manual of 
data, methods and definitions for apprentices, de- 
signers, machinists, toolmakers, etc. and all others 
connected with shop and drafting room practice in 
the metal working and allied industries. The ex 
panded edition now includes many new tables of t 
standard new material, such as thread lobes for 
screw machine cams, knurling tools for automatics, 
a new method for calculating circular form tools, 
etc. The Punch Press Tools Section contains @ 
important analysis of equipment used for cutting 
and forming aircraft sheet metal work. The Milling 
Section contains the latest information on hy-speed 
or hyper-milling practice. 
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AN OUTSTANDING DEVELOPMENT 


THE SUPERSONIC REFLECTOSCOPE 


FOR NON-DESTRUCTIVE TESTING OF METALS AND OTHER MATERIALS 





© QUALITY CONTROL heretofore impossible. 


INSTANTANEOUS LOCATION of cracks, voids, laminations, and other defects in billets, 
forgings, castings, etc. 


EXAMINATION IN PLACE of assembled shafts, axles, and other members for hidden 
defects. 


DEPTH OF PENETRATION up to ten feet. 
Write for Bulletin E-3000 
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HEN improving present 
products or designing the 
new, think of forged steel parts. 
For a dependable source of these, 
think of Tube Turns. This ideally 
located organization maintains 
everything necessary for the mass- 
production of better forgings. Every 
operation is centered under one 
roof, one responsibility. 
Tube Turns’ plant includes mod- 
ern mechanical and upset press 
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BETTER SERVICE 4. B22 Forgings 


equipment up to 9 inch capacity, an 
unexcelled die design department, 
a major tool and die shop, com- 
plete laboratory facilities, complete 
heat treating facilities, rough ma- 
chining facilities, and men whose 
experience (founded upon the 
exacting requirements involved in 
the forging of Tube-Turn seamless 








welding fittings) has fulfilled many 
forging assignments with efficiency 
and dispatch. 

Please feel free to call upon Tube 
Turns’ engineers for any kind of 
consultation about forged steel 
which may be helpful to you. No 
obligation, of course. TUBE 
TURNS (Inc.), Louisville 1, Ky. 


fougings F on Guclusty 
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ALLOY IRONS 


Molybdenum in Cast Iron. Climax Molyb- 


denum Co (1-295) 
ALLOY STEELS 
Steel Analysts Chart. American Steel & 
vir 1-218) 
Wire Co. 
Alloy Steel. Bethlehem Steel Co. 
sg ‘ (1-117) 
js. Peter A. Frasse & Co., Inc. 
dan (1-220) 


Great Lakes Steel — 
(1-171) 

; eth Steel. Inland Steel Co. 
High Strength Steel am 
Molybdenum Steels and Irons. Molybdenum 
' Corp. of America. ; (1-133) 
Aircraft Alloy Steels. Joseph T. Ryerson & 
~ $on, Inc. (1-210) 


Low Allo) Steels 


CARBON STEELS 


Plain Carbon Open-Hearth Steels. Bliss & 
Laughlin, Inc. Section 4 supplement 
manual to this company’s 50th anniversary 
book, 18 pages, discusses plain carbon 
open-hearth steels, low-carbon grades, and 
includes numerous illustrations and tables. 

(1-323) 
Steel Bars. Monarch Steel Co. (1-276) 
Steel. Youngstown Sheet & Tube Co. 


(1-227) 


HIGH-SPEED STEELS 
High-Speed Steel. H. Boker & Co., Inc. 


(1-302) 

High-Speed Steels. Cleveland Twist Drill 
Co. (1-300) 
High-Speed Steel. Latrobe Electric Steel Co. 
(1-311) 


STAINLESS STEELS 


Stainless Steels. Jessop Steel Co. Numerous 
types of stainless steels are described in an 
8-page bulletin, and complete tables of 
physical properties, mechanical character- 


istics, Corrosion resistance and properties 
in fabrication are included. (1-324) 
Stainless Steel Sheets. Eastern Stainless 
Steel Corp. (1-318) 
Stainless Clad Steel. Granite City Steel Co. 
(1-256) 


Stainless Clad Steel. Ingersoll Steel & Disc 
Div., Borg Warner Corp. (1-104) 
Fabrication of Stainless Steels. Republic 

Steel Corp. (1-188 
Machining Stainless Steels. Rustless lron & 
Steel Corp. (1-319) 
Stainless Strip Steels. Superior Steel Corp. 
(1-320) 


TOOL AND DIE STEELS 


Tool Steels. Allegheny Ludlum Steel Corp. 
Complete data on the tool steels of this 
company, their many applications, charac- 
teristics, etc., are all presented in a compact, 
170-page, indexed handbook. A_ helpful 
section of reference tables is included. 
(1-322) 
Tool Steels and Forgings. McInnes Steel 
Typical analyses, applications, and 
hardening and tempering temperatures of 
a variety of high-grade hammered tool 
steels and forgings are presented in a 20- 
page, illustrated bulletin. Standard classi- 
fications of high-speed and tool steel extras 
are included. (1-327) 
Boron Carbide. Norton Co. Norbide, a 
oron carbide that can be molded into 
1s, gears, anvils, nozzles, etc., is dis- 
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cussed in a 4-page, illustrated bulletin. Five 
tables on the physical facts of Norbide are 
included. (1-326) 
Tool Steels. Copperweld Steel Co. (1-228) 
Tool Steel. Crucible Steel Co. of Americ. 
(1-314) 
High-Speed Tool Steel. General Aircraft 
Equipment, Inc., Too! Div. (1-288 ) 
Flat Ground Stock. Simonds Saw & Steel 
Co. (1-212) 
Graphitic Steels. Timken Steel & Tube 
Div., Timken Roller Bearing Co. 
(1-142) 


IRON AND STEELS—GENERAL 





Magnetic Ingot Iron. American Rolling 
Mill Co. (1-308 ) 
Furnace-Treated Bar Steels. La Salle Steel 
Co. (1-299) 
Steel Specialties. A. R. Purdy Co., Inc. 
(1-213) 
| Non-Ferrous Metals 
COPPER AND ITS ALLOYS 
Beryllium-Copper. Instrument Specialties 


Co., Inc. This 8-page, illustrated reprint 
presents an article on “Making Beryllium- 
Copper Behave.” (2-308 ) 
Copper and its Alloys in Tubes and Plates. 


American Brass Co. (2-164) 
Oxygen-Free Copper. American Metal Co., 
Ltd. (2-145) 
Berjllinm-Copper Castings. Beryllium 
Corp. of Pa. (2-303) 
Brass and Copper-Base Alloys. Bridgeport 


Brass Co. Please use company letterhead! 


(2-305) 

Beryllium. Brush Beryllium Co. (2-306) 
Free-Cutting Copper Alloys. Chase Brass 
& Copper Co., Inc. (2-300) 


Bending Copper Tubes and Pipes. Copper 
& Brass Research Assn. (2-241) 
Beryllium Copper Wire. Little Falls Alloys, 


nc. (2-263) 
Phosphor Bronze. Phosphor Bronze Smelt- 
ing Co. (2-213) 
Copper and its Alloys. Revere Copper & 
Brass, Inc. (2-199) 
Nickel-Silver Alloys. Riverside Metal Co. 
(2-294) 
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Phosphor Bronze. Seymour Mfg. Co 
(2-304) 


Bronze Bars. Shook Bronze Corp. (2-293) 


LIGHT METALS 


Magnesium Alloys. Aluminum Co. of 
America. (2-215) 
Magnestum. American Magnesium Corp. 
(2-230) 


Ingot Metal. Bohn Aluminum Co., Michi- 


gan Smelting & Refining Div. (2-204) 
Aluminum Alloy. National Bronze & Alu- 
minum Foundry Co. 2-187 ) 


NOBLE METALS 


Precious Metals. General Plate Div., Metals 
& Controls Corp. 2-307 ) 


SPECIAL METALS 


Molybdenum and Tungsten. American Elec- 

tro Metal Corp. (2-128) 
Facing Material. Callite Tungsten Corp. 

(2-299) 

“Foote-Prints"—a house organ on rare met- 


als, alloys and ores. Foote Mineral Co. 


(2-267) 

Metal Powders. Charles Hardy, Inc. 
(2-292) 
Indium. Indium Corp. of America. (2-242) 
Corrosion Data. International Nickel Co., 
Inc. (2-280) 
Metal Powders. Powder Metals & Alloys, 
Inc. 2-149) 
Hard Facing Alloys. Wall-Colmonoy Corp. 
(2-251) 


OE PAE ME Re ete 


Non-Metallic Materials =| 


Phenolic Plastics. Durez Plastics & Chem- 
icals, Inc. A physical and chemical prop- 
erties chart of phenolic molding compounds 
is included with other important data on 
phenolic plastics in an 8-page, illustrated 
bulletin. (12-69) 
Resin Adhesive. Durite Plastics, Inc. Durite 
3026, a boilproof, phenolic-type resin ad- 
hesive that sets at room temperature to 
produce neutral, waterproof bonds, is dis- 
cussed in a 4-page bulletin, No. 23. 

(12-73) 
Sponge Rubber. Sponge Rubber Products 
Co. The various forms in which sponge 
rubber, bonded fibre and other subdensity 
materials are manufactured are described 
and illustrated in a 4-page bulletin, No. 
845-21. (12-70) 
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Plastic Extrusion. Tennessee Eastman Prod- 
ucts. This 12-page, illustrated bulletin dis- 
cusses the extrusion of both Tenite I, a 
cellulose acetate plastic, and Tenite Il, a 
cellulose acetate butyrate plastic, into strips, 
tubes, rods, etc. (12-71) 


Plastics. Watertown Mfg. Co. Complete 
data on the plastics produced by this com- 
pany, their properties and applications, as 
well as a plastics comparator chart, are pre- 
sented in a 44-page, illustrated catalog. 
(12-72) 
Nitrogen Compound. American Cyanaimid 
& Chemical Corp. (12-56) 
Plastic Pipe Seals and Thread Protectors. 
American Molded Products Co. (12-51) 
Plastics. Boonton Molding Co. (12-52) 
Molded Plastics. Chicago Molded Products 


Corp. (12-67) 
Plastic Laminate. Continental Can Co. 

(12-8) 

Non-Metallic Materials. Continental-Dia- 

mond Fibre Co. (12-7) 


Resistant Glass. Corning Glass Works. 





(12-41) 
Molding Press. Defiance Machine Works, 
Inc. (12-31) 
Plastics. Dow Chemical Co., Plastics Div. 
(12-2) 
Silicone Rubber. Dow Corning Corp. 
(12-57) 
Plastics. E. 1. du Pont de Nemours & Co., 
Inc., Electrochemicals Dept. (12-14) 
Felt Cut Parts. Felters Co., Inc. (12-45) 
Plastic Data Book. Formica Insulation Co. 
(12-11) 
Resins and Plastics. B. F. Goodrich Rubber 
Co. (12-27) 
Plastics, Resins, Etc. Hercules Powder Co. 
(12-22) 
Coatings, Resins, Etc. Heresite & Chemical 
20. (12-65) 
Synthetic Rubbers. Hycar Chemical Co. 
(12-61) 
Plastic Custom Molding. Imperial Molded 
Products Corp. (12-46) 
Injection Molding Machine for Plastics. 
Lester-Phoenix, Inc. (12-9) 
Molded Plastic Products. Plastic Manufac- 
turers, Inc. (12-48) 
Plastics. Richardson Co. (12-13) 
Laminated Plastics. Taylor Fibre Co. 
(12-66) 
Laminated Plastic. Westinghouse Electric 
Corp. (12-50) 
Engineering Design 
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ALLOY CASTINGS 


Heat- and Corrosion-Resistant Castings. 
Alloy Casting Co. (3-497) 
Manganese Steel. American Manganese 


Steel Div., Am. Brake Shoe Co. (3-582) 


Corrosive Handling Equipment. Duraloy 
Co. (3-375) 
Nickel-Chromium Castings. Electro Alloys 
Co. (3-326) 
Steel Castings Chart. Empire Steel Cast- 
ings, Inc. (3-591) 
Heat- and Corrosion-Resisting Castings. 
Sterling Alloys, Inc. (3-513) 


CASTINGS—IRON, STEEL, 
NON-FERROUS, ETC. 


Castings. Meehanite Research Inst. Data 
on Meehanite castings, and an analysis of 
stress-strain diagrams showing a low-carbon 
steel.and type GA Meehanite, are presented 
in a 4-page, illustrated bulletin, No. DM- 
345. (3-611) 
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Castings. Symington-Gould Corp. Com- 
plete data on a variety of carbon and alloy 
steels for castings are. presented in a 4-page, 
illustrated bulletin. (3-612) 
Heat Treated Aluminum Castings. Acme 
Aluminum Alloys, Inc. (3-290) 
Special Castings. Advance Foundry Co. 


(3-381) 

Castings. Baldwin Locomotive Works, 
Cramp Brass & Iron Foundries Div. 

(3-588 ) 

Stainless Steel Castings. Duriron Co., Inc. 

(3-202) 


Data on Brass and Bronze Castings. Ham- 
mond Brass Works. (3-194) 
Steel Castings. Lebanon Steel Foundry. 


(3-539) 

Cast Steel Breech Rings. Ohio Steel Foun- 
dry Co. (3-447 ) 
Centrifugally Cast Non-Ferrous Metals. 


Shenango-Penn Mold Co. (3-339) 
Steel Castings. Steel Founders’ Society of 


America. (3-431) 
Magnesium Castings. Superior Bearing 
Bronze Co., Inc. (3-603 ) 
Precision Castings. J. R. Wood Products 
Corp. (3-607 ) 


DIE CASTINGS, PRECISION CASTINGS, ETC. 


Precision Casting. Whip-Mix Corp., Inc. 
An interesting article on precision casting 
by the investment molding process is pre- 
sented in a 36-page, illustrated reprint. 
(3-613) 
Die Castings. New Jersey Zinc Co. (3-424) 
Die Castings. New Products Corp. (3-468) 
Aluminum Permanent Mold Castings. Per- 
mold Co. (3-584) 


FORGINGS 


Drop Forgings. Drop Forging Assn. (3-174) 
Pressed and Forged Products. Lenape Hy- 

draulic Pressing & Forging Co. (3-211) 
Drop Forgings. National Lock Washer Co. 


(3-580) 
Ring Gaskets. Steel Improvement & Forge 
Co. (3-596) 


Brass and Bronze Forgings. Titan Metal 


Manufacturing Co. (3-595 ) 
Forgings. Wyman-Gordon Co. (3-606 ) 
METAL PARTS 
Casting Alloy. Burgess-Parr Co. Various 


products cast of Illium “G’’, a casting alloy 
that combats the corrosion of sulphuric, 
nitric, phosphoric, and mixed acids, are 
described and illustrated in a 4-page bul- 
letin, No. 105. (3-608 ) 
Wire Rope Sockets. Chicago Steel Foundry 
Co. Open and closed wire rope sockets for 
steel and iron rope are described and illus- 
trated in a 4-page bulletin. Specifications 
are included. (3-609) 
Nickel-Clad Steel Penstock. Lukens Steel 
Co. An interesting article on the design 
of an arc welded penstock of nickel-clad 
steel is presented in a 16-page, illustrated 


bulletin. (3-614) 
Conduit Products. General Electric Co. 
(3-449) 
Solder-Backed Contacts. Gibson Electric 
Co. (3-545) 
Magnet Manufacture. Indiana Steel Prod- 
ucts Co. (3-359) 
Shims for Roller Bearings. Industrial Prod- 
ucts Suppliers. (3-474) 


Bronze Bearings. Johnson Bronze Co. 
(3-224) 
Porous Bronze Bearings. Keystone Carbon 
Co. (3-331) 
Spring Steels. Lee Spring Co., Inc. (3-544) 
Welded Plate Products. National Anneal- 


ing Box Co. (3-601) 
Wear Resistant Precious Metal Parts. 
Permo, Inc. (3-65) 





Covers for Ball and Roller Bearings, R 


Products Corp. (3-19) 
Needle Bearings. Torrington Co. (3-605) 


POWDER METALLURGY 


(See also Sec. 2—Special Metals; Sec. 3~ 


M, 
Parts; and Sec. 8—Metal Powder Processing) ” 


Powder Metals and Plastics. Hungerfog 
Research Corp. The facilities of this cog. 
pany, specializers in the engineering gf 


powder metals and plastics into mechanigj 


and electrical products, are profusely illy. 
trated and described in a 16-page bulletin, 
No. L45-2. (3-610) 
Porous Bronze Bearings. Bound Brook Qj. 
Less Bearing Co. (3-310) 
Powder Metal Bearings and Parts. Chrysle 
Corp., Amplex Div. (3-473) 
Parts from Powders. Henry L. Crowley 4 
Co., Inc. (3-583) 
Powder Metallurgy Parts. Moraine Pro4. 
ucts Div., General Motors Corp. (3-139) 
Powder Metallurgy Products. Powder Me 
allurgy Corp., Div. General Bronze (Cp, 


(3-89) 

TUBING 
Seamless and Welded Tubes. Babcock % 
Wilcox Co. (3-589) 
Round Steel Tubes. Baker Steel & Tule 
Co. (3-585) 


Tool Steel Tubing. Bissett Steel Co. (3-597) 
Welded Stainless Tubing. Carpenter Stee 

Co. (3-573) 
Piping. Flori Pipe Co. (3-345) 


Steel Tubing Bursting Pressure Char, 
Globe Steel Tubes Co. (3-493) | 
Plywood Tubing. Plymold Corp. (3-509) 


Metal Wire and Seamless Tubing. Prec. 


sion Tube Co. (3-602) 
Aluminum Tubing. Reynolds Metals Co, 
(3-462) 
Tubing. Summerill Tubing Co. (3-460) 
History of Piping. Tube Turns, Inc. 
(3-303) 
OTHER METAL FORMS 
“Pre-Finished” Plated Metals. American | 
Nickeloid Co. (3-218) 
Welded Steel Plate Construction. Central 
Boiler & Mfg. Co. (3-557) 


Weldments. Graver Tank & Mfg. Co., Inc. 


(3-425) } 


Nails, Rivets, Etc. John Hassall, Inc. 


(3-418) | 


Steel Music Wire. Johnson Steel & Wire 


Ci 
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Co. (3-351) | 
Sheet Wire, Tubing, Etc. D. E. Make 
peace Co. (3-529) 


Wire Products. Wickwire Spencer Stee 


Co. (3-466) 
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ALLOYING AGENTS | 
Aluminum Alloys. National Smelting ©. 

(4-187) 

AUXILIARIES 

Coatings and Refractory Partine Compound. | 

American-British Chemical Supplies, Inc. 
(4-235) 
Centrifugal Casting Machine. Centrifugal 
Casting Machine Co. (4-246) 


Crucible Furnaces. Crucible Manufacturers 
Assn. (4-213) 
Testing .of Foundry Sands, Cores, Et 
Harry W. Dietert Co. (4-221) 
Magnetic Pulleys. Dings Megane b- 4 


arator Co. ‘ 
Diecoats for Castings. Foundry Services, 
Inc. (4-198) 


MATERIALS & METHODS 
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XUM 





ck & 
589) 
Tube 
585) 
597) 
Steel 
73) 
345) 
hart 
493) 
509) 
reci- 
902) 


62) | 
160) 


103) 





ican 
18) 
ntral | 
57) | 
Inc. | 
25) | 


18) j 
Vire 
51) | 
29) 
reel 
66) § 





prier for Sand Molds. Infra-Red Engi- 
neers & Designers. (4-159) 
Casting Sealant. Monsanto Chemical Co., 
Plastics Div. (4-231) 
Die Casting Machine. Reed-Prentice Corp. 
(4-212) 

Core Oil. Smith Oil & Refining Co., In- 
dustrial Oils Div. (4-181) 


REFINING AGENTS 


Exotherm4sc Ferroalloys. Chromium Mining 

& Smelting Corp., Ltd. (4-242 ) 

Calcium. Electro Metallurgical Co. (4-87) 
Hydride Process. Metal Hydrides, Inc. 

(4-249 ) 

Deoxidizer. Vanadium Corp. of America. 

(4-241) 


MELTING FURNACES, MACHINES 
AND PARTS 


Ceramic-Coated Metal Screen. Briggs Clar- 
ifer Co. Filterscreen, a ceramic-coated 
metal screen for helping to make denser, 
stronger and defect-free castings of non- 
ferrous metals and their alloys, is described 
and illustrated in an 8-page bulletin. 


(4-252) 
Induction Furnaces. Ajax Engineering Corp. 
(4-240) 
Furnaces for Aluminum. Ajax Metal Co. 
(4-145) 
Dolomite Machine. Blaw-Knox Div. 
(4-245) 
Melting Furnaces. Campbell-Hausfeld Co. 
(4-79) 


Centrifugal Casting Machines. Centrifugal 
Machine & Engineering Co. (4-244) 

Rocking Electric Furnace. Detroit Electric 
Furnace Div., Kuhlman Electric Co. 


(4-188) 
Centrifugal Casting Machine. Ecco High 
Frequency Corp. (4-225) 
Magnesium Furnaces. Fisher Furnace Co. 
(4-135) 

Die Casting. H. L. Harvill Mfg. Co. 
(4-247) 
Precision Casting. Jelrus Co. (4-248) 
Die Casting Machines. Kx Machine Co. 
(4-228) 
Regenerative Furnace Control. Morgan 
Construction Co. (4-102) 


Electric Melting Furnaces. Pittsburgh Lec- 
tromelt Furnace Corp. (4-61) 


RAW MATERIALS 





Bronze Casting Alloys. American Man- 

ganese Bronze Co. (4-232) 

Duplex Malleable Iron. Jackson Iron & 

Steel Co. (4-238) 
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ATMOSPHERES AND GENERATORS 


Anhydrous Ammonia. Armour Ammonia 


Works. (5-435) 
Protective Atmosphere Furnaces. Hevi- 
Duty Electric Co. (5-449) 
Bright Annealing of Metals. Lindberg 
Steel Treating Co. (5-576) 
Drying Air or Gases. Pittsburgh Lectro- 
dryer Corp. (5-500) 

AUXILIARIES 
Controlled Quenching. Bell & Gossett Co. 
(5-561) 


Specifications and Heat Treating Chart. 

Chicago Flexible Shaft Co. (5-264) 
Fans. Despatch Oven Co. (5-412) 
Pressed Steel Pots. Eclipse Fuel Engineer- 


ing Co. (5-352) 
Centrifugal Quenching Machine. Hannifin 
Mfg. Co. (5-632) 
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Industrial Sub-Zero Machines. Kold-Hold 
Mfg. Co. (5-390) 
Liquid Gas Separator. Selas Corp. of 
America. (5-551) 
Quenching Oil Cooling Systems. Trane Co. 
(5-309) 

BATHS AND COMPOUNDS 
Quenching Oils. Gulf Oil Corp. (5-455) 


Steel Hardening Compound. Necamp Metal- 


lurgical Labs. (5-619) 
Salt Baths. Park Chemical Co. (5-334) 
BURNERS 
Hot Air Burners. Bloom Engineering Co. 

(5-563) 
Gas Burners and Combustion Equipment. 
Burdett Mfg. Co. (5-534) 


HIGH FREQUENCY HEATING 


Induction Heating. Federal Telephone & 
Radio Corp. This 2-page bulletin de- 
scribes and illustrates a Megatherm type 
MI-SOAL, 50-kw. output induction heating 
unit for case hardening, soldering and 
brazing without heat spread, etc. (5-658) 
Induction Generators. Induction Heating 
Corp. (5-618) 
Induction Heating Equipment. Lepel High 
Frequency Labs., Inc. (5-355) 
Induction Hardening. Ohio Crankshaft Co. 
(5-356) 

Electronic Power Heating. Radio Corp of 
America, Electronic Apparatus Section. 


(5-592) 

High Frequency Heating. Scientific Elec- 

tric Co. (5-542) 
FURNACES 


Isothermal Quench Furnaces. Ajax Electric 
Co., Inc. Bulletin No. 113, eight pages, 
describes and illustrates the equipment and 
process of isothermal heat treating with 
isothermal quench furnaces. Specifications 
are included. (5-655) 
Non-Ferrous Melitng Furnaces. Ajax Elec- 
trothermic Corp. Ajax-Northrup _high- 
frequency furnaces for non-ferrous melting 
with motor-generator equipment are de- 
scribed and illustrated in a 16-page bul- 
letin, No. 26. (5-656) 
Automatic Heat Treating Furnaces. Demp- 
sey Industrial Furnace Corp. An interesting 
article on automatic heat treating in a job- 
bing forge shop is presented in a 4-page, 
illustrated reprint. (5-657) 
Gas Furnaces. Surface Combustion Corp. 


An interesting article on gas furnaces for 
interrupted quenching is presented in an 
8-page, illustrated reprint. 


(5-661) 









In this Manufacturers’ Literature 
INDEX, new bulletins are given 
complete reviews, and previously de- 
scribed older bulletins are merely 
listed in their proper places. 











Gas-Fired Oven Furnaces. W. S. Rockwell 
Co. Design and construction features of 
gas-fired oven furnaces for annealing, car- 
burizing, heating, etc., are discussed in a 
4-page, illustrated bulletin, No. 413G. Spec- 
ifications and operating data are included. 


(5-659) 
Electric Pot Furnaces. American Electric 
Furnace Co. (5-97) 


Controlled Atmosphere Furnaces. Delaware 


Tool Steel Corp. (5-430) 
Heat Treating Furnaces. Drever Co. 

(5-258) 

Chain Belt Conveyor Furnaces. Electric 

Furnace Co. (5-166) 

High Temperature Sintering Furnaces. 

Harper Electric Furnace Corp. (5-564) 


Heat-Treating Furnaces. C. 1. Hayes, Inc. 
(5-652) 
Heat Treating and Laboratory Furnaces. 


K. H. Huppert. (5-303) 
Gas-Fired Furnace. Lindberg Engineering 
Co. (5-633) 
Carbon Correction Furnace. Lithium Corp. 
(5-573) 

Heat Treating Furnaces. Salem Engineering 
o. (5-341) 
Electric Pot Furnaces. Sentry Co. (5-513) 


Electric Salt Bath Furnaces. Upton Electric 
Furnace Div., Commerce Pattern Foun- 
dry & Machine Co. (5-217) 

Car Hearth Heat Treating Furnaces. Vul- 
can Corp. (5-255) 


OVENS 


Infrared Ovens. Trumbull Electric Mfg. Co. 
Complete data on Raymersion ovens—pre- 
fabricated infrared ovens offering fast 
temperature elevation and uniform heat 
application—are presented in an 8-page, 
illustrated bulletin, No. 500. (5-660) 


Ovens. Gehnrich Oven Div., W. S. Rock- 


well Co. (5-647) 
PROCESSES 
High-Speed Direct Air-Gas Heat. Ameri- 
can Gas Assn. (5-589) 
Portable Infrared Equipment. Fostoria 
Pressed Steel Corp. (5-626) 


Materials & Methods, 330 West 42nd St., New York, N. Y. 
I should like a copy of each piece of Manufacturers’ Literature listed 
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Electric Heaters & Heating Devices. Gen- 
eral Electric Co. (5-6v1) 
Flow Heat Treatment. A. F. Holden Co. 
(5-568) 

Wear Phenomena. Nitralloy Corp. 
(5-541) 
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High Temperature Insulation. Ulinois Clay 
The use of Therm-O-Flake, 
a non-metallic micaceous mineral, for the 
insulation of open hearth and blast fur- 


Products Co. 


naces and other equipment operated at high 


temperatures, is discussed in a 2-page 
bulletin. (6-194) 
Fused Silica and Quartz Products. Amersil 
Co., Inc. (6-182) 
Insulating Earth. Armstrong Cork Co. 
(6-121) 
Refractory Concrete. Atlas Lumnite Ce- 
ment Co. (6-189) 
Furnace Repair Refractory. Basic Refrac- 
tories, Inc. (6-168 ) 
Refractory Coating. Brickseal Refractory 
Co. (6-191) 
Flux Resistant Refractory. Corhart Refrac- 
tories Co. (6-95 ) 
Silicon-Carbide Graphite Crucibles. Elec- 


tro Refractories & Alloys Corp. (6-165) 
Refractories Maintenance Coating. A. P. 
Green Firebrick Co. (6-70) 


Refractories. Harbison-Walker Refractories 


(6-173) 


Oo. 
Lining for Ladles. Ironton Fire Brick Co. 

(6-154) 
Diatomite. Johns-Manville Corp. (6-134) 


Bonding Mortar. M. W. Kellogg Co. 


(6-170) 
Refractory Mixture. Laclede-Christy Clay 
Products Co. (6-109 ) 


Firebrick. Plibrico Jointless Firebrick Co. 


(6-129) 

Refractories for Aluminum. Charles Tay- 

lor Sons Co. (6-133) 
Coating for Furnaces. Whitman Co. 

(6-190) 


| Welding 
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BRAZING AND SOLDERING 


Brazed Joints. Air Reduction Sales Co. 
The insertion of brass or copper pipe or 
tubing in patented bronze pipe fittings, 
resulting in a Silbraz joint, is discussed in 
a 16-page, illustrated bulletin, No. ADG- 


2017. (7-402 ) 
Solders. American Smelting & Refining 
Co., Federated Metals Div. (7-401) 


Low-Temperature Welding Alloy. Eutectic 
Welding Alloys, Inc. (7-260) 
Low-Temperature Brazing. Handy & Har- 
man. (7-385) 
Silver Flux. Scaife Co. (7-224) 


ELECTRIC ARC WELDING 


Welding Electrode. Ampco Metal, Inc. 
Bulletin No. W-7, four pages, discusses 
Phos-Trode, a shielded arc, phosphor bronze 
welding electrode. Numerous illustrations, 
applications and prices are included. 
(7-403 ) 
Cutting Electrodes. Ellwood Products Corp. 
This 4-page bulletin describes and _illus- 
trates Ellpro cutting electrodes for under- 
water or surface cutting. Specifications are 
included. (7-404) 


Arc Welding Course. Lincoln Electric Co. 
Data on the arc welding courses offered at 
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Metal-Working 


the Lincoln Welding School are presented 
in an 8-page, illustrated bulletin, No. 416. 

(7-407 ) 
Electrode Holders, Etc. Tweco Products Co. 
A variety of fully insulated electrode hold- 
ers, ground clamps, cable connectors, ma- 
chine terminals, etc. are described and illus- 
trated in a 2-page bulletin. (7-408 ) 


Stainless Arc Welding Electrodes. Alloy 
Rods Co. (7-394) 
Welding Equipment. American Agile Corp. 
(7-146) 

Alloy Welding Electrodes. Arcos Corp. 
(7-390) 


Arc Welding Equipment Design. Harnisch- 
feger Corp. (7-183) 
Arc Welding. Hobart Brothers Co. 
(7-330) 
Arc Welding Electrodes. McKay Co. 


(7-164) 

Electrode Chart. Metal & Thermit Corp. 
(7-361) 

Electric Arc Welders. Mid-States Equip- 
ment Co. (7-243) 


Handling and Storing Electrodes. National 
Carbon Co., Carbon Products Div. 


(7-322) 
Hard Surfacing Electrodes. Rankin Manu- 
facturing Co. (7-354) 


GAS WELDING 


Making Your Own Oxygen. Air Products, 
Inc. (7-399) 
Repairing Magnesium Parts by Gas Weld- 
ing. Dow Chemical Co. (7-395 ) 


RESISTANCE WELDING 


Welding Steel Barrels. Federal Machine & 
Welder Co. A complete line of equipment 
for a steel barrel plant, which makes re- 
sistance-welded steel barrels, is described 
and illustrated in a 16-page bulletin. 
(7-405) 
Current-Force Recorder. General Electric 
Co. Bulletin No. GEA-4450, four pages, 
describes and illustrates a portable recorder 
that records current and force in resistance- 
welding-machine electrodes. (7-406 ) 


Welding Electrodes and Alloys. P. R. Mal- 


lory & Co., Inc. (7-342) 
Battery Welding Machines. Progressive 
Welder Co. (7-346) 

Resistance Welding. Sciaky Brothers. 
(7-355) 


SUPPLIES 


Welding Positioner. Cullen-Friestedt Co. 
(7-68) 
Welding Electrodes. Page Steel & Wire 
Div., Am. Chain & Cable Co. (7-340) 
Fluxes and Cleaners. Pure Chemical Co. 
(7-397) 

Welding Electrodes. A. O. Smith Corp. 
7-261) 
Regulators. Victor Equipment Co. (7-294) 





FORMING 


Sintered Carbide. Firth-Sterling Steel Co. 
Diecarb, an original development of sin- 
tered carbide for blanking and forming 
dies, is discussed in a 4-page bulletin. 
(8-748) 
Hydraulic Presses. Hydraulic Press Mfg. 
Co. A complete line of H-P-M all-hy- 
draulic presses for modern pressure proc- 
essing is profusely illustrated and described 
in an attractive, 84-page bulletin, No. 
4500. (8-749) 





Metal Spinning. Milwaukee Metal pip. 
ning Co. The design, applications ay 
adaptability of metals to the metal spip. 
ning process are discussed in a 36-page 
protusely illustrated bulletin. (8-752) 
Fine Wires. North American Philips Co. 
Inc. Manutacturing methods and problem, 
connected with wires 0.002-in. to 0.007.i9 
diameters and smaller are presented in ap 


8-page, illustrated reprint. (8-753) 
Pipe Bending Machine. American Pipe 
bending Machine Co., Inc. (8-506) 


Hydraulic tresses. Anderson Brothers Man. | 


ufacturing Co. (8-279) 
Die Matrix Alloys. Cerro de Pasco Cop. 


per Corp. ( 8-106) 
Hydraulic Presses. A. B. Farquhar Co., Led 
(8-412) 

Stretch-Forming Machine. Hutftord My 
chine Works, Inc. ( 8-636) 


Sheet Metal Facilities. Kirk & Blum Map. 
ufacturing Co. (8-333) 
Metal Working Machinery. Kling Brothers 
Engineering Works. (8-675) 
Tube Benders. Pines Engineering Co., Inc, 


(8-201) 
Universal Hydraulic Press. Rodgers Hy. 
draulic, Inc. 8-740 
Tangent Benders. Struthers-Wells Corp. 
(8-662) 
Laminated Lignin Plastic. Wales-Strippit 
Corp. (8-515) 
Hydraulic Equipment. Watson-Stillman 
Co. 8-572) 
FORGING 


Power Hammer. McKiernan-Terry Corp, 
A direct-geared, electric-power-driven ham- 
mer that enables one man to handle any 
hand-forging operation is described and jl. 
lustrated in a 16-page bulletin, No. 56. 


Specifications are included. 8-760) 
Swaging. Standard Machinery Co. (8-739) 
MACHINING 

Mounted Points. Abrasive Co., Div. of 


Simonds Saw & Steel Co. Utility Kit No, 
MP21, containing 20 assorted points 
mounted on stainless steel mandrels, is de- 
scribed and illustrated in a single sheet. 
Prices are included. (8-741) 
Machine Tools. W. F. and John Barnes 


Co. A complete list of machine tools for | 








drilling, reaming, tapping, boring, facing, | 


milling, and honing operations are de- 
scribed and illustrated in a 70-page, indexed 
bulletin. (8-742) 
Drilling and Tapping Machines, Etc. Barnes 
Drill Co. A complete line of Barnesdril self- 
oiling, all-geared drilling and tapping ma- 
chines, honing machines, magnetic coolant 
separators, etc., are described and illus- 
trated in a 12-page bulletin. Specifications 
are included. (8-743) 
Vertical Turret Lathe. Bullard Co. This 
20-page, illustrated bulletin presents com- 
plete data on the Man-Au-Trol vertical 
turret lathe, and includes specifications. 

(8-744) 
Floating Disc Clutches. Carlyle Johnson 
Machine Co. Three basic types of Maxitorq 
floating disc clutches are described and illus- 
trated in a profusely illustrated, 16-page 
bulletin. Specifications are included. 

( 8-745) 
Belt Sanders. Clover Manufacturing ©. 
A variety of belt sanders for machining 
or removing metal, and for finishing metal 
surfaces to close tolerances, are described 
and illustrated in a 12-page pamphlet. 

(8-746) 
Boring Chuck. De Soto Tool Co. A new 
boring chuck that center drills a hole, bores 
a hole and then drills again without te 
moving the boring chuck, is described an 
illustrated in a 6-page folder. (8-747) 
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Friction Sawing. Do Ali Co A faster way 
to cut and shape ferrous materials—friction 
sawing—1S discussed in a 24-page, illus- 
trated booklet. A job selector chart for 
selecting proper sewing factors in cutting 
SAE steel, armorplate, cast iron and steel, 
etc, is included. (8-759) 


Drill Chuck. Jacobs Mfg. Co. A new type 
of heavy-duty drill chuck, with a tough 
web of neoprene synthetic rubber, is de- 
scribed and illustrated in a 4-page bulletin, 
No. 45-P. Specifications and prices are 
included (8-750) 
Internal Gear Finisher. Michigan Tool Co. 
Model 860-C internal gear finishing ma- 
chine designed to finish shave internal spur 
and helical gears is described and _illus- 
trated in bulletin No. 860-C-45. Specifica- 
tions are included (8-751) 


Water Soluble Oils. Reade Mfg. Co., Inc 
Complete data on the qualifications of Oro- 
Sol water soluble oils for cutting, grinding, 
drilling, milling and drawing operations 
are presented in a 12-page, pocket-size 
booklet (8-755) 
Taps. Threadwell Tap & Die Co. This 
4-page bulletin, No. 431, describes and 
illustrates a variety of hand taps, machine 


screw taps and pipe taps, and includes 
prices and specifications. 8-756) 
recision Threading and Stamping. Tubing 

g 


Seal-Cap, Inc Thredstamp, a process that 
combines precision threading and stamping 
into one operation, is discussed in single- 
page, illustrated bulletin, No. 1. (8-757 


Radius Dresser U. S. Tool & Mfg. Co. 


Three types of angle correcting 
dressers are described and illustrated in a 


radius 


6-page folder (8-758) 
Curved Tooth File American Swiss File 
& Tool C (8-700) 
Metal Sauing. W. O. Barnes Co., Inc. 
(8-715) 
Backstand Grinders. Behr-Manning Corp. 
(8-716) 
Contour and Skip Tooth Sau Charts. Cape- 
well Manufacturing Co. (8-731) 
Grinding Data Book. Carborundum Co.. 
Retractory Div (8-544) 


Centrifugal Chip Cleaning Machine. W. R 
Carnes Co (8-701) 
Grinding Wheels. Cleveland Quarries Co., 


sterling Grinding Wheel Div. (8-735) 
Broaching Machines. Colonial Broach Co. 
(8-669 ) 
Form Tools and Gear Cutters. Colonial 
Tool Co., Ltd. (8-702) 
Filters. Cuno Engineering Corp. (8-685) 
Radial Power Saws. De Walt Products 
Corp. (8-729) 
Grinders. Fox Grinders, Inc. (8-704) 
Taps and Tapping Problems. Greenfield 
Tap & Die Corp. (8-627 ) 
Carbide Grinders. Hammond Machinery 
Builders (8-239) 
Metal-Cutting Tools. Haynes Stellite Co. 
(8-706) 
Machine Shop Service. Hudson American 
Corp (8-707 ) 
Tubing Tools. Imperial Brass Manufactur- 
ing Cc (8-733) 
Milling Machines. Kearney & Trecker 
Corp. (8-674) 
Carbide Tools and Blanks. Kennametal 
Inc. (8-398 ) 
Power Feeder. James H. Knapp Co. 
(8-722) 


Broaches and Broaching Machines. LaPointe 
Machine Tool Co. (8-690 ) 


Lathes. R. K. Le Blond Machine Tool Co. 
(8-738 ) 

Drill Chucks. K. O. Lee Co (8-708 ) 
Grinder Belt. Minnesota Mining & Manu- 
facturing Co. (8-589) 
Micrometers. Grinding Tools. Etc. Preci- 
sion Equipment Co (8-710) 
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Metal Cutting Machine. Racine Tool & 
Machine Co. (8-389 ) 
Surtace Grinder Attachment. Strong Man- 
ufacturing Co. (8-713) 
Grinding With Oil. D. A. Stuart Oil Co., 


Led. (8-523) 
Drill Chucks. Wahlstrom Tool Div., Am. 
Machine & Foundry Co. (8-737) 
Flexible Shaft Equipment. Wyzenbeck & 
Staff, Inc. (8-727) 


METAL POWDER PROCESSING 


Cone Blender. Patterson Foundry & Ma- 
chine Co. (8-493) 
Mixers, Agitators, Etc. H. K. Porter Co.., 
Inc. of Pittsburgh, Pa. (8-542) 


RIVETING AND FASTENING 


Aircraft Tools. Products Engineering Co. 
A complete line of “PEC” aircraft tools, 
including rivet sets, dimpling sets, fastener 
driver, etc., is presented in a 12-page, illus- 
trated bulletin, No. 10. Prices are listed. 

(8-754) 
Screw Thread System. Aircraft Screw Prod- 


ucts Co., Inc. (8-699 ) 
Locking System. Bardwell & McAlister, 
Inc. (8-424) 
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CLEANING 


Industrial Chemicals and Specialties. Penn- 
sylvania Sale Mfg. Co. A complete list of 
Pennsalt industrial chemicals and special 
chemicals, including alkaline cleaners, cor- 
rosion-proof cements, compounds, etc., is 
presented in a 16-page, pocket-size booklet 

(9-584) 


Diesel Engine Overhaul. Turco Products, 
inc. How surface chemistry can speed up 
and simplify Diesel engine overhaul 1s 
discussed in an 8-page, illustrated bulletin, 


No. A-352 (9-586) 
Industrial Cleaning Machines. Alvey-Fer- 
guson Co. (9-251) 
Metal Core Brush. Fuller Brush Co., In- 
dustrial Div. (9-463) 
Cleaner and Degreaser. E. A. Gerlach Co. 
(9-565) 
Rust Removers. E. F. Houghton & Co. 
(9-552) 
Electro-Cleaning. MacDermid, Inc. 
(9-543) 
Metal Cleaning in War Time. Magnus 
Chemical Co. (9-146) 


Metal Cleaner. Oakite Products, Inc. 
(9-389) 
Vapor Degreasing. Phillips Manufacturing 


Co. (9-567 ) 
Surface Peening. W. W. Sly Manufactur- 
ing Co. (9-422) 

Spray Nozzles. Spray Engineering Co. 
(9-190) 


Fabricated Metal Baskets, Trays, Etc. Stan- 
wood Corp. (9-575) 
Abrasive Cleaning. Vapor Blast Manufac- 


turing Co. (9-166) 
Sheet Metal Cleaner. Wolfe-Kote Co. 
(9-491) 


CHEMICAL TREATMENTS 


Metal Finishing. Du-Lite Chemical Corp. 
Complete data on the finishing of metals 
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with Chemifinishes—various finishes pro- 
duced by chemical means—are presented in 


a 28-page portfolio. (9-582) 
Blackening Steel, lron, Etc. Mitchell-Brad- 
ford Chemical Co. (9-566) 


Rust Preventives. Nox-Rust Chemical Corp. 


(9-561) 
Corrosion-Resistant Finish. Rheem Re- 
search Products, Inc. (9-556) 
Rust Inhibitor. Special Chemicals Corp. 
(9-547 ) 
ELECTROPLATING 
Selenium Rectifiers. Fansteel Metallurgical 
Corp. (9-446 ) 
Chromium Plating. Harttord Chrome Corp. 
(9-578) 
Anodizing. Kelite Products, Inc. (9-465) 
Corrosion-Resistant Metal Coating. Stand- 


ard Steel Spring Co., Corronizing Div. 
(9-394) 


METALLIC COATINGS 
(NON-ELECTROLYTIC) 


Metallizing Equipment. Metallizing Engi- 
neering Co., Inc. A complete line of metal- 
lizing equipment, including metallizing 
guns, surface preparing tools, metallizing 
wires and wire controls, etc., is described 
and illustrated in a 16-page bulletin, No 
42B. (9-583) 


Metal Finishes and Processes. Technic, Inc. 
Data on this company’s specialized prod- 
ucts for metal processing and finishing are 
presented in a 4-page, illustrated bulletin. 


(9-585) 
Corrosion-Resistant Coatings. United Chro- 
mium, Inc. (9-576) 


NON-METALLIC AND ORGANIC 
COATINGS 


Plastic Coatings. Aeroil Products Co. 


(9-571) 
Resin Baking Coatings. Bakelite Corp. 
(9-478) 


Paints. §. C. Johnson & Son, Inc. (9-270) 
Zirconium Glazes. Titanium Alloy Manu- 
facturing Co. (9-579) 


PICKLING 


Pickle Control. American Chemical Paint 
Co. The application of Rodine, a pickle 
control, to the efficient pickling of iron 
and steel is discussed in a 76-page, illus- 


trated bulletin, No. 13. (9-581) 
Corroston Resistant Ceramics. Atlas Min- 
eral Products Co. (9-72) 
Corrosion Resistant Equipment. Haveg 
Corp. (9-530) 


Ferric Sulphate and Cartridge Cases. Mon- 
santo Chemical Co., Merrimac Div. 

(9-176) 

Welded Equipment for Pickling, Anneal- 

ing. Etc. Youngstown Welding & Engi- 


neering Co. (9-560) 
POLISHING 
Finishing Materials. McAleer Mfg. Co. 


Quality-controlled finishing materials for 
polishing, buffing and deburring are dis- 
cussed in a 24-page, illustrated bulletin. 


(9-587) 

Polishing Wheel Washer. Divine Brothers 
Co. (9-417) 
Polishing and Buffing Booklet. Lea Man- 
ufacturing Co. (9-147) 


Equipment for Surface Treatment of Metals. 


N. Ransohoff, Inc. (9-577) 
Deburring and Finishing Metal Parts. 
Sturgis Products Co. (9-487 ) 


PROTECTIVE PACKING 


Plastic Coating. Better Finishes & Coatings, 
Inc. (9-559) 
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Paisley Products, Inc. 

(9-574) 
Plastic Packaging. Pyroxylin Products, Inc. 
(9-568 ) 


Protective Coating. 
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CONTROL INSTRUMENTS 


Principles of Electronics. Allis-Chalmers 
Mfg. Co. The principles of electronics and 
the part electronics will play in future in- 
dustrial developments is interestingly pre- 
sented in a 20-page, illustrated bulletin, 
No. E6358. (10-692) 


Dial Indicating Gages. Federal Products 
Corp. A complete list of dial indicating 
gages for dimensional control is presented 
in a 52-page, illustrated handbook. (10-693) 


Rotameter. Fischer & Porter Co. A new 
Rotasleeve rotameter for measuring large 
flows of liquids and gases is described and 
illustrated in a 2-page bulletin, No. 82-A. 
Specifications are included. (10-694) 
Direct-Reading Dilatometer. Bristol Co. 


(10-514) 

Pyrometers and Salt Baths. Brown Instru- 
ment Co. (10-399) 
Combustion Control. Cities Service Oil Co. 
(10-518) 

Thermoswitches. Fenwal, Inc. (10-673) 


Foxboro Co. 
(10-691 ) 
Regulators. George J. Hagan Co. (10-675) 


Indicators, Recorders, Etc. 


Electric Tachometer. Ideal Commutator 
Dresser Co. (10-494) 
Portable Pyrometer. Illinois Testing Lab- 
oratories, Inc. (10-568) 
Electric Control for Salt Pots. Leeds & 
Northrup Co. (10-597 ) 


Measuring Furnace Gases. Permutit Co. 


(10-195) 
Thermostats and Pressure Switches. United 
Electric Controls Co. (10-688 ) 


Electrical Timing Devices. Wheélco Instru- 


ments Co. (10-580) 
HARDNESS TESTING 
Hardness Tester for Soft Metals. Barber- 
Colman Co. (10-218) 


Ferrous and Non-Ferrous Hardness Tester. 
Clark Instrument, Inc. (10-236) 

Magnetic Hardness Tester. Rubicon Co. 
(10-683) 


INSPECTION DEVICES 


Lathes, Balancing Machines, Etc. Gisholt 
Machine Co. A complete line of turret and 
automatic lathes, dynetric and static bal- 
ancing machines, speed selectors, etc., are 
profusely illustrated and described in a 
32-page bulletin. (10-695) 


Automatic Electronic Gage. Autotron Co. 


(10-677) 

Internal Comparator. Comtor Co. 
(10-690) 
Precision Instruments. Continental Ma- 
chines, Inc. (10-526) 


Hook Checker. Detroit Tap & Tool Co. 


(10-471) 

Identification of Steel. Dravo Corp. 
(10-271) 
Electronic Metal Identifier. Allen B. Du- 
Mont Laboratories, Inc. (10-529) 


Speed Measurement. General Radio Co. 


(10-562) 

Powder Blower. Magnaflux Corp. 
(10-652) 
Testing Ball Bearings. Physicists Research 
Co. (10-682) 
Illuminated Magnifiers. E. W. Pike & Co. 
(10-345) 
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Gage Blocks. George Scherr Co., Inc. 


(10-548 ) 
MECHANICAL TESTING 


Strain Gages. Baldwin-Southwark Div. 


(10-341) 
Impact Testing Machine. Tinius Olsen 
Testing Machine Co. (10-298 ) 


Mechanical ‘Testing. Riehle Testing Ma- 
chine Div., American Machine & Metals 


Inc. (10-455) 
Abrasion-Resistance Testing. Taber Instru- 
ment Co. (10-650) 


METALLOGRAPHIC EQUIPMENT 


Metallurgical Laboratory Equipment. Bueh- 
ler, Ltd. (10-199) 
Metallurgical Polishing Equipment. Preci- 
sion Scientific Co. (10-174) 


RADIOGRAPHY 


Films for Industrial Radiography. Ansco. 

(10-278) 

X-Ray and Radium Protection. Bar-Ray 

Products. (10-626) 

Industrial Radiography with Radium. Ca- 
nadian Radium & Uranium Corp. 

(10-515) 

X-ray Film. Eastman Kodak Co. (10-170) 

The X-ray in Industry. General Electric 


X-ray Corp. (10-10) 
X-ray Equipment. Picker X-ray Corp. 
(10-649) 
SPECTROGRAPHY 
Universal Spectrophotometers. Wilkens- 
Anderson Co. (10-180) 


LABORATORY AIDS 

Optical Glass. Bausch & Lomb Optical 
Co. (10-291) 

Gas Analysis Apparatus. Burrell Technical 
Supply Co. (10-584) 

Voltage Transformers. Superior Electric 


Co. (10-671) 
Chemical Stoneware. U. S. Stoneware Co. 
(10-339) 


Equipment and Machinery, 
General 


Crank-Type Cylinders. Askania Regulator 
Co. How, when, and why to use crank-type 
cylinders, including cylinder dimensions, 
performance data, etc., is discussed in a 
4-page, illustrated bulletin, No. 126. 
(11-374) 


Gas Purifier. Baker & Co., Inc. The Deoxo 
gas purifier for removing oxygen from 
hydrogen, nitrogen, argon, etc., and for 
removing hydrogen from oxygen, nitrogen, 
etc., is described and illustrated in a 4-page 
bulletin. Specifications are included. 


(11-375) 


Vacuum Pumps, Comparators, Etc. Howe 
& French, Inc. High vacuum pumps, com- 
parators, muffle furnaces, etc., are all de- 
scribed and illustrated in a 16-page booklet, 
No. 45-9-20. Specifications and prices are 
included. (11-376) 


High Temperature Fans. Michiana Prod- 
ucts Corp. High temperature fans for han- 
dling hot gases or products of combustion 
are described and illustrated in a 4-page 
bulletin, No. 645. (11-379) 
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Air Cylinders. Miller Motor Co. Mouy, 


ing data and a dimension table on faby. 


cated steel air cylinders are included in 
4-page, illustrated bulletin, No. A-103, 
(11-389) 


Conveyors. Standard Conveyor Co. Th | 
installation of standard conveyors in stg! 
mills, toundries, machine shops, etc. is 
pictorially displayed in a 16-page bulletig 
No. 66. (11-377) 
Luminaires, Reflectors, Etc. Westinghoug 
Elecric Corp. A complete line of fluoresce, | 
luminaires, reflectors, transformers, diffus. 
ers, etc., is described and illustrated in, 
looseleat booklet containing numerous cy. 
alog sections. Prices and dimensions ag 
included. 
Colloidal Graphite. Acheson Colloids Corp, 


(11-147 

Dust Control. American Air Filter Co 
Inc. (11-229) 
Pulverized Coal. Amsler-Morton Co., In. 
(11-162 

Dry Chemical Fire Extinguisher.  Ans)| 
Chemical Co. (11-310 
Roller Chain Belts. Baldwin Duckworth 
Div., Chain Belt Co. (11-373) 
Air Motors. Bellows Co. (11-363) 


Mounted Wheels for Portable Tools. Chi. 


cago Wheel & Mfg. Co. (11-70) 
Mechanical Lubrication. Farval Corp, 
(11-259) 


Refrigeration and Air Conditioning Equip. 


(11-378) | 





ment. General Electric Co. (11-243) 
Air Cylinders and Air Valves. Gerotor 
May Corp. (11-366) 
Fluid Cooler. Gray-Mills Co. (11-211) 
Tube Mills. Hardinge Co. (11-175) 
Hydraulic Equipment. Hydraulic Machin 
ery, Inc. (11-201) 
Compressors and Blowers. Ingersoll-Rand 
Co. (11-315) 
Vibration Control. Korfund Co., Inc 
(11-362) 
Conveyors. Lamson Corp. (11-199) 
Material Handling Equipment. Lyon-Ray. 
mond Corp. (11-349) | 


Sub-Zero Refrigeration. Motor Products 


Corp., Deep-Freeze Div. (11-142) 
Heat Exchangers. Niagara Blower Co. 
(11-227) 

Dust Preventives. Parsons Engineering 
Corp. (11-233) 


Oil Burning System. Peabody Engineering | 
(11-371) | 


Corp. 
Dust and Fume Control. Peters-Dalton, 
(11-242) 


Inc. 
Silicates. Philadelphia Quartz Co. (11-145) 


Centrifugal Blowers. Roots-Connersville 
Blower Corp. (11-102) 
Lubrication for Steam Turbines. Sinclair 


Refining Co., Inc. (11-197) 
High Vacuum Pumps. F. J. Stokes Me 
chine Co. (11-361) 
Vacuum Cleaners. Spencer Turbine Co. 
(11-98) 

Dust Collectors. Torit Manufacturing Co. 
(11-190) 


Centrifugal Pumps. Worthington Pump & 
Machinery Corp. (11-56) 
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Precision Manufacturing. W.H. Nichols & 
(134) 


ns. 
Hardening Tool Steels. Perfection Tool & 


Metal Heat Treating Co. (13-7) 
Engineering Services. Foster D. —_s 
(13- 


Metal Treating. Wesley Steel a 
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did you know 
that you can 
get this Hardware 


CAMBRIDGE, MASS. 
TROWBRIDGE 7006 










INDUSTRIAL STEELS, INC....with America’s largest warehouse 
stock of stainless shapes and parts...carries a complete 

line of the hardware and fittings shown above, in 

all sizes and types. Any of these standard parts can 


be shipped immediately on receipt of your order. 


In addition to stainless hardware and fittings, INDUSTRIAL — 
STEELS, INC. maintains complete stocks of stainless 


sheet, bars, tubes, wire, valves, and welding electrodes 





... ready for prompt deliveries. 


You pay no price premium for this convenient service. 
For anything in stainless steel, it will pay 
you to get in touch with INDUSTRIAL STEELS, INC, 


. and let one eall do it all. 





More Intormation, Write For This Catalog 


INDUSTRIAL 
STEELS, Inc. 


250 Bent Street, Cambridge 41, Mass. - TROwbridge 7000 ~- Teletype: Cambridge 547 
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Molybdenum gives steel the strength and 
foughness necessary to make long-lived gears. 








CLIMAX FURNISHES AUTHORITATIVE ENGINEERING rt MOLYBDIC OXIDE, BRIQUETTED OR CANNED? 
DATA ON MOLYBDENUM APPLICATIONS. | os FERROMOLYBDENUMe:”“CALCIUM MOLYBDATE 
~~ > 
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New Method of Roller Coating 


Anew method of roller coating, by means 
of which many metal, wood and plastic 
products can be finished before stamping, 
forming or other fabricating, has been de- 
veloped by the Japan Co., 5103 Lakeside 
Ave, Cleveland. Combining a specially 
designed coating machine with carefully 
engineered infra-red baking equipment, the 
new method produces roller coated sheets 





completely baked in 3 min. or less, as com- 
pared with 15 to 
garded as normal. 

The finishing service, not the machinery, 
is supplied by the Japan Co. However, such 


20 min. commonly re- 


considerable reduction in finishing time 
and cost has been effected by the new proc- 
€ss that it has been proved practicable for 
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manufacturers throughout the United States 
to ship work to Cleveland for roller coating. 

Various types of finishes are employed, 
including paint, enamel, lacquer, varnish 
and plastic coatings. The process was de- 
veloped especially for the use of vinyl base 
materials, which produce extremely tough 
These plastic finishes stand up 
even under deep drawing of metal parts. 

All types of coating are applied with 
great uniformity of thickness, tolerances as 
close as 0.001 in. being held to customers’ 
specifications, and uniform color shades, 
including the most delicate pastels, are 
maintained without difficulty. 

The accompanying photo shows a deep- 
drawn metal cup, roller coated with a vinyl 
plastic coating before forming. 


coatings. 


Permanent and Strong Magnets 


Recent war and new peacetime applica- 
permanent magnets of a high 
order of strength have made necessary the 
construction of a powerful magnetizing 
device. J. E. Goldman of the Westing- 
house Research Laboratories has designed 
and built a 28,000-watt magnet expected 
to develop a maximum field of 40,000 
gausses between the pole pieces spaced 1% 
in. apart. This is one of the most powerful 
magnets in the country for large gap 
spacings. 


tions of 





The pole pieces are attracted to each 
other with a force of 4000 Ib. To resist 
this 2-ton pull, the two-pole assemblies are 
mounted on a large lathe bed, one yoke 
being hand set and the other motor driven. 
The equipment is entirely remotely con- 
trolled. 

The coils of the magnet are energized 
by a separate d.c. generator. These coils 
comprise 6400 turns of No. 8 square cop- 
per wire with glass-cloth insulation treated 
with temperature resistant impregnant. The 
windings are wound in 8 sections, 4 pairs 
connected in parallel. 

At maximum load, the magnet draws 
220 amp. at 150 volts. Each coil is cooled 
with a circulating-oil heat exchanger to 
dissipate the heat generated in consuming 
28 kilowatts. 

Duplicating between 41-in. pole pieces 
the force of a large lifting magnet several 
feet in diameter—such as used in handling 
scrap iron—the magnetic field is so strong 
that superpowerful permanent magnets can 
be made in it. It is expected that this new 
piece of apparatus will prove valuable in 
research work involving the study of the 
effect on the properties of metals caused by 
variations of intense magnetic fields 

Positioned between the magnet pole 
pieces is a magnetic field measuring device, 
called a generating flux meter by its de- 
veloper, Mr. Goldman. A _ constant-speed 
motor turns a small coil in the field to be 
measured. The speed and size of the coil 
being constant, the voltage generated is a 
function of the strength of the field in 
which the coil revolves. 


(More News on page 1868) 
















Those millions of dollars stolen 
annually by rust’s scaly fingers... why 
let them be your dollars? Stop the rust 
thief in your plant! 

Sinclair preventives that helped 
solve the war’s tremendous rust prob- 
lems are available to end your rust 
troubles. Whether it be protection for 


@ machinery in regular operation, 


@ machinery in short-time or extended 
storage, 


@ machinery in transit, 


® piping, shafting, etc., exposed to corrosion, 


TEALS MONEY 














there’s a Sinclair war-tested preventiv 
that stops rust... extends equipment 
durability . . . lengthens the life of 
metal installations. 





Sinclair rust preventives are easily| 
applied, easily removed — and the)| 
protect both internal and externil| 
surfaces. 


Write us for information eH 
application of Sinclair Opaline* my 
Oils, and Sinclair Rust-O-Lene* rus 
preventives to your problems. 

*Reg. U. S. Pat. OF 





FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, i! 
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These are not an artisf’s conception of shapes that can be fabricated with a high- 
strength steel. They afe actual parts produced with N-A-X High-Tensile by manu- 
facturers who haveflearned that great strength and exceptional formability are 
available in one grgat steel. Q If you have a problem that involves the fabrication 
of high-strength gfeel—if you have a product that could command the market if it 
were stronger, Jonger-lasting or lighter—consult Great Lakes Steel Corporation. 


GREAT LAKES STEEL 
Comperalion 


N-A-X ALLOY DIVISION ¢ DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 


1945 
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SOME “FALLS BRAND” ALUMINUM ALLOYS | Su Smit 
A new pocket-size set of surface fips 
| standards has been brought out by Ug 

| versity Machine Co., 33 University 


. ° Cambridge, Mass. With the set the man. 
Aluminum Calcium facturer can specify and check  surfyp 


Aluminum Chrome 85/15 
Aluminum Chrome 90/10 | 
Aluminum Copper 50/50 | 
Aluminum Copper 60/40 | 
| Aluminum Copper 80/20 
Aluminum Copper Nickel 50/25/25 
Aluminum Copper Silicon 50/25/25 
Aluminum Iron 50/50 





roughness without the use of delicag 














Aluminum Iron 80/20 instruments. The fingernail drawn acrog fi | 

Aluminum Magnesium 90 10 the surface of the machined part and then 
t S across the standard will detect difference | 

Aluminum Magnesium 98/2 of only a few millionths of an inch. 

° These new sets cover a wide range g 
Aluminum Manganese 75/25 microinches and include polishing, grind. 
Aluminum Manganese 80/20 me, alee, Se Se ee 

s tions. Sets are available for both ordnane 
Aluminum Manganese 90/10 and aircraft standards. 

Aluminum Manganese 95/5 ae init soles ae 
‘ machine cut from a stainless steel blog 
Aluminum Manganese, Metallurgical Grade (not a plated or rep ipy Pies 

. " are mounted and identified in an attractive 
Aluminum Nickel 80/20 | die-cast Dow metal case, which is smi 
Aluminum Nickel Copper 50/25/25 | enough to slip into pocket or tool bor 
Aluminum Shot | 

. . . / 

Aluminum Silicon 50 30 , @ A shielded arc phosphor bronze md 
Aluminum Silicon 75/25 called “Phos-Trode,” is being made & 

i = Ampco Metal, Inc., Milwaukee 4. kf 
Aluminum Silicon 88/12 a heavy coated rod, of definite physial 
Aluminum Silicon Copper 50/25/25 qualities, with easy deposition, correct bead 

zi contour, freedom from porosity, and les 
Aluminum Solder spatter loss. It operates on reverse (posi: 

° ° ° tive) polarity, d.c. The arc is soft, result 
Aluminum Titanium ing in tranfer of metal by a spray action 


Aluminum Vanadium It is for high-speed, quality welding ot 
bronzes, brasses, copper, steel, cast and 


Aluminum Zirconium malleabie iron in all positions; also for 7 


dissimilar metals. 

This partial list is but a few of the many alloys we make. Each is for the 

specific purpose of adding quantities of high melting point metals to 
standard alloys. 

Dual Purpose Furnace 


Th ’ For increased flexibility in handling dif- 
eres a@ ferent batch type heat treating operations, | 
a a new atmosphere muffle furnace is a0¥ 
offered by Surface Combustion Corp., To 


Falls Brand Alloy Telephone ledo 1, Ohio. Due to a new feature, the 


Number ; 
furnace can produce the proper atmos 


It’s Buffalo 








For Every Foundry Use. Riverside wed avai carburizing, 499 ge 
7812-3-4 applica le for general heat treating. n addi- 
~ +9 ie tion, all the features of ‘Surface’ Char-Mo 


heat treating furnaces, including atmos 
phere and uniform temperature distribu 
tion, are provided. 

After producing the basic atmosphere, 
the furnace utilizes a new gas enriching 
and recirculating system for gas catbur 
izing. Instead of circulating all the gas " 
the muffle through the enriching system, | 
thus tending to cool the entire amouit, 
only about 10% is removed from te 
muffle at any time. This gas is conti 

(Continued on page 1872) 
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*\Two Mills... Supplying “Tailor-Made” Metals 


| 


the 


| BRASS « BRONZE + PHOSPHOR BRONZE e¢ NICKEL SILVER + COPPER 


DS 


XUM 


DECEMBER, 


7013 


Western mills at East Alton, IIl., and 
New Haven, Conn., are strategically 
situated to supply alloy metals to manu- 
facturers throughout the country. 

Both of these mills specialize in supply- 
ing metals made to rigid requirements. 
When close tolerances are a “‘must”’ we 


WESTERN BRASS MILLS [Geese 


DivisiON OF OLIN INDUSTRIES, INC. 
East Alton, Illinois 


1945 


meet the specifications. If your needs 
call for exacting tempers or finishes they 
are furnished as ordered. 

We will welcome your inquiry regarding 
“‘tailor-made”’ metals . . . in sheet, strip, 
long coils or stamped parts. 









_DIVISION OF 












. 


WHY PRE-ETCH STEEL? 
ia 





A For Galvanizing . . . the light, evenly etched surface 
4 


shiny, unetched surface because it gives the zine , 
tw 0 T p S t 0 n S “tooth” to cling to... making the zinc adhere better unde 
q all conditions, especially if metal js bent or flexed. 


| S t e e | im e il ‘ For Drawing. . . the microscopic hills and valleys of a Ferris] 
' f 4 etch provide space for the distribution and retention of 
0 te Nl r Sk . lubricating agents during the draw. Pre-etched surfaces 


eliminate the scuffing which may occur with smooth, poorly 
lubricated surfaces, also die life is lengthened and the 
power required for the draw is reduced. 


For Painting or Lacquering ...the Ferrisul etched surface 
provides a tooth and a far better base for paint or lacquer. 


7” 











rapid than sulfuric acid. It does not liberate hydro- 

gen to cause embrittlement of the steel. It has no 
acid fumes. In granular form it is easy and safe to handle 
and store. 





*Reg. U.S. Pat. Off. 







For complete technical informa- 
tion on the use of Ferrisul for 
etching, pickling of stainless 
steel, copper, and alloys... write, 
MoNSANTO CHEMICAL COMPANY, 
Merrimac Division, Everett Sta- 
tion, Boston 49, Massachusetts. 









MONSANTO 
CHEMICALS 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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provided by a Ferrisul* etch, is far preferable to g | 





WHY FERRISUL FOR PRE-ETCHING? 


A Ferrisul’s action on steel is fast . . . 30 times more | 
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HAVE YOU A TOUGH PROBLEM? 










Many a man has saved a lot of money and 
worry by querying us about **dag’’ Colloidal 
Graphite. Maybe we can help you. Why not 
write us today? 


**Dag’’ products are versatile. Dispersed in 
numerous liquids, they’re doing a good job over 
a wide range of industry for regular production. 


Some **dag’’ suspensions, hitherto not 





available, were developed dur- 


ing the war. Available for 
you now, they broaden the use- 
fulness of already broadly used pe ut al 


““dag’’ colloidal graphite. You 

too may save yourself worry graph 
and money by writing today 

for full information about the | 


11S mPORTANCE 10 MORLAN INBESTEY 





“dag” family of dispersions. 








colloidal 
graphite 


ACHESON COLLOIDS CORPORATION 
Port Huron, Michigan 


da 


SRAM DER, 1945 


Versatile **dag’’ dispersions can 
help you with problems like these: 


@ Improved Finish on 


© Cutting Tool Life 


@ Lubricating Drawing and 
Swaging Operations 


@ Metal Pick-Up on 
Forging Dies 










Castings 





This new literature on **dag”’ colloidal graphite is yours for the asking: 


b 


30 


2 
2 


bh 
Ld 


oes 


L 
w 
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432 


ACHESON COLLOIDS CORPORATION 


A general booklet on the story of “‘dag’’ colloi- 
dal graphite. 12 pages profusely illustrated. 

A complete list of **dag’’ colloidal graphite dis- 
persions with applications. 

“dag’’ colloidal graphite for ASSEMBLING AND 
RUNNING-IN ENGINES AND MACHINERY. 

“dag” colloidal graphite as a PARTING COM- 
POUND. 

“dag”’ colloidal graphite as a HIGH TEMPERA- 
TURE LUBRICANT. 

““dag’’ colloidal graphite for IMPREGNATION 
AND SURFACE COATINGS. 


“dag” colloidal graphite in the FIELD OF ELEC- 
TRONICS. 


JMLCo A-M1 


PORT HURON, MICHIGAN DEPT. M-9 
Please send me, without obligation, a copy of each of the bulletins checked: 


1 

‘ 

{ 

i] 

No. 430 [_| NAME 
» No. 440 [_} POSITION 
No. 421 [_] Firm. 

1 No. 422[_] APPRESS 
‘ 
t 
4 
7 


No. 423 [_] ZONE No. 
i OUR PRESENT OJL SUPPLIER IS 


No. 431 


== = 22 @-rn 














ROG iii iictinnnison 





cants containing ““dag” colloidal graphite are 


(Lubri 
No. 432 [_! available from major oil companies.) 
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Udylire Corp. 
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MAG DERMID 


INCORPORATED 
WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 






Ortaort cnicaco CLEVELAND $1. tours TORONTO-—CAN, 
Udyhre Corp. Udybre Corp. Udyhte Corp. Leteke, Clack Industriel 
Wegner Bros. Geo. A Stuts Me. Co. MiGeon Chem. Co. tncorporoted Swpphes Co. 























uously withdrawn near the door, and iy 
first filtered to remove any free carbog 
which may have dissociated from the (9 
in the atmosphere. 

After filtering the atmosphere gas, ihe 
enriching gas (raw material gas or pr. 
pane) is added through a metering orifie 
The gas then passes to the recirculating 
pump, which is of the positive displace. 
ment (vane) type. The gas under pressure 
is discharged at high velocity into a venturi 
within the muffle, inspirating into the 
venturi a large volume of muffle gases 
These are mixed in the venturi and are 
discharged to recirculate throughout the 
muffle. 

Conversion from a carburizing to 4 
heat-treating atmosphere and vice very 
can quickly be made without shutting 
down. Nor is it necessary to shut down for 
filter cleaning, since a twin filter unit js 
supplied. It is convenient to use the unit 
for hardening work during the day, then 
operate it as a carburizer during the night 
shift. 

For rapid heating the furnace is equipped 
with over-muffle and under-muffle burners, 
The time to temperature ranges from 2% 
to 3 hr. The rapid rate of carburization 
obtainable is indicated by the results on 
SAE 1020 steel, for which the time x 
temperature of 1700 F to obtain a cae 
depth of 0.020 is 1 hr. and for 0.070 is 
7 hr. 


@ Closer control of the effects of water 
vapor in air or other gaseous mixtures 
is afforded by a new dew point recorder 
of Surface Combustion Corp., Toledo 1, 
Ohio. It is good for furnaces utilizing 
prepared gas atmosphere, or whenever 
dehydrated air or a gas mixture of con- 
trolled moisture content is desirable. It 
can provide a continuous record of hu 
midity from minus 70 F to plus 60 F. It 
applies the principle of the dew point cup. 


Stable Drawing Compound 


A drawing compound that maintains 
inherent physical properties during repeated 
stamping of ferrous and non-ferrous alloys | 
is announced by Northwest Chemical Co. 
9310 Roselawn, Detroit 4, being called 
“Superdraw.” It has high film strength 
and does not separate under intense 
stresses. Electrical properties of the mol: 
ecules at the interface, between lubricant 
and metal surfaces, remain constant during 
drawing because of chemical stability of 
the compound. 

Superdraw is not affected by atmosphere 
and heat. It leaves no heavy scale nor 
stain. It is applied easily by hand, brush, 
spray, roller, dipping or pouring, and may 
be diluted with warm water. 

The compound is made in both pig: 
mented and non-pigmented form. It may 
be used immediately or stored indefinitely. 
It is easily removed with any alkaline 
cleaner or routine cleaning procedure. 


(More News on page 1876) 
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Cutting. 


and Non-Ferrous Metals 


* Red Shanks for Steel 


* Wax Caps Protect Tips 
in Stock and Transit 












EFFICIENTLY BOXED 


Carmet sintered carbide 
tool bits are packed for 
shipment in strong, metal- 
reinforced boxes of distinc- 
{ tive design. The grade, size 
and number of pieces are marked on each end of 
the box, for convenience on your stock shelves. 








formation on special sizes, tool 





ADDRESS DEPT. MA-36 ) 


DECEMBER, 1945 
Ch. 








EASY TO IDENTIFY 


In addition to the box 
marking, and to the 
shank coloration (see 
above), each Carmet tool 
bit is stamped with the 
name and grade number... your stock clerks 
and machine operators can’t mistake them. 





TOPS IN CUTTING PERFORMANCE 


Carmet carbide tips are produced by advanced tech- 
niques, under conditions of rigid control that main- 
tain complete uniformity to type and grade. These 
carbide tools can show you tremendous increases in 
cutting speeds, and corresponding improvements in 
your finishing costs. @ Let our Service Engineers 
work with you to fit Carmet tools into your operations. 


The 16-page Carmet Catalog 
contains full data on types, 
grades, sizes and applications of 
standard blanks and tools; in- | 


shank steel, etc. Writeforittoday. | STEEL CORPORATION - General Offices, Brackenridge, Pa. 
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A FEW FACTS ABOUT 
CORHART PRODUCTS 
Corhart Electrocast Refractories are 
high-duty products manufactured by 
melting selected and controlled refrac- 
tory batches in electric furnaces, and 
casting the molten material into molds. 
After careful annealing, the finished 
shapes are ready for shipment. Dense, 
high-melting refractories, they are es- 
pecially designed for resistance to core 

rosive action. 


PRODUCTS 
CORHART STANDARD ELECTROCAST is @ 
high-aluminous refractory. 
CORHART ZED ELECTROCAST is Zirconia- 
bearing. 


CORHART ELECTROPLAST is a high-temper- 
ature plastic refractory made from Standard 
Electrocast which has been ground and crushed. 
Especially designed for ramming. Furnished dry. 


CORHART MORTAR is a high-quality cement 
for laying up Electrocast, clay brick, or any 
aluminous refractory. 


CHARACTERISTICS OF 
STANDARD ELECTROCAST 
POROSITY : Less than 0.5%—therefore virtually 

a0 absorption. 

FUSION POINT: Cone 38 without any appree 
ciable softening below that point. 

HARDNESS: 8, Mineralogist’s scale. 
SPECIFIC GRAVITY: Blocks weigh approxi- 
mately 183 Ibs. per cu. ft. 

COEFFICIENT OF EXPANSION: 0.000006 
between room temperature and 900° C. 
SPECIFIC HEAT: 0.25 cal. per gm. per °C. at 
980° C, 

THERMAL CONDUCTIVITY: 25 BTU per sq. 
ft. per hour for gradient of 1°F. per inch. 
COMPOSITION: Standard Electrocast is of an 
aluminous crystalline nature. 

CORROSION: Because of low porosity and 
inherent chemical make-up, Corhart products 
are highly resistant to corrosive action. 


APPLICATIONS 


Most heat processes present spots where a better 
refractory material is needed in order to provide 
a balanced unit and reduce the expense of re 
peated repairs. It is for such places of severe 
service that we invite inquiries regarding Corhart 
Products as the fortifying agents to provide the 
retractory ‘‘balance’’ desired. 

The following is a partial list of applications 
for which Corhart Products are suggested: 
ELECTROLYTIC CELLS — for production of 
Magnesium and other light metals. 

SILICATE OF SODA FURNACES — sidewalls, 
bottoms, and breastwalls. 

HEARTHS AND SMELTERS — for non-ferrous 
metals. 

ALKALI AND BORAX MELTING FURNACES 
— fast-eroding portions. 

GLASS FURNACES — the entire installation of 
flux walls and bottoms, breastwalls, ports, tuck- 
stones, forehearths, recuperators, etc. 
RECUPERATORS—tile, headers, separators, etc. 


ENAMEL FRIT FURNACES — flux walls and 
bottom. 

BRASS FURNACES — metal contact lining. 
ELECTRIC FURNACES — linings for rocking 


type, and rammed linings of Electroplast for 
this and other types. 


BOILERS — clinker line. 


STOCK SHAPES AND SPECIALS 
Standard and Zed Electrocast are made in stock 
shapes and in many special shapes. The weight 
ot individual pieces may run to 3500 pounds. 
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IF YOU NEED 


A BETTER 
REFRACTORY- 


@ Corhart Electrocast Refractories are high-duty produes 








RI es > 


which have proved considerably more effective than cop. 
ventional refractories in certain severe services. If your 
processes contain spots where a better refractory is needed 
to provide a balanced unit and to reduce frequent repairs, 
Corhart Electrocast Refractories may possibly be the answer, 
The brief outline at the left gives some of the basic facts 
about our products. Further information will be gladly 


sent you on fr equest. 


Corhart Refractories Company, Incorporated, Sixteenth 


and Lee Streets, Louisville 10, Kentucky. 


“Corhart” is a trade-mark, registered U.S. Patent Office. 


Ry! : FCO, 
A ce % 
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ENDURANCE 


CORHART | 


ELECTROCAST 
REFRACTORIES 
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Serving the Rubber, Plastics and Plywood Industries 


ADAMSON UNITED COMPANY * 


Subsidiary of United Engineering & Foundry Co. 
TYPICAL PRODUCTS MANUFACTURED BY ADAMSON UNITED 


Mills Calenders Autoclaves Automatic Curing Presses 
Refiners Tubing Machines Hydraulic Presses Belt Curing Presses 
Crackers Large Molds Multi-Platen Presses Compression Molding Presses 


Mixers Pot Heaters Plywood Presses 


Washers Vulcanizers @) Auxiliary Equipment 
X 
: AY *Formerly ADAMSON MACHINE CO., Akron, Ohi 





SES AA = 
%e": Tite ai 


UNITED ER | 
é ? - PITTSBURGH, bENnsVLYANIA 
Plants at Pittsburgh + Vandergritt « . New Castle + is Nennuntne + Canton 


Gen calves United Hpac cae oe 
Atfitiates: Davy ‘ 7 ke Seta, England 
Montreal, © 


"Dominion Engieena wart tea. on 
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‘Now is the time when good managers “clean THIS BOOK 


house”. Much that was traditional has given 

way to definitely progressive methods. This Shows Ways to 

book illustrates many of the thousands of new e e 
Insure Dimensional 


ways dimensions can be controlled more pre- 


cisely, more easily and more economically. In- Quality and Cut 
dicating Gages are shown in all dimensional s 
Inspection Costs 


classifications for quick reference. It is an in- 


structive book from which you can learn new 


gaging methods. Write for a copy. 

Pree 
FEDERAL PRODUCTS CORPORATION if requested on your 
1144 EDDY STREET PROVIDENCE 1, R. | business letterhead. 








jaspectias 
Gages tor . 
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pt - Carvat® . od hat being 0 ete ot emmed eam 
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YOU NEED 
THIS BOOK 
tL, See NOW 


= = : 
cytader, piston or work of o amiiar semen. 1 scotag contact . 
ft eo aianie purpose Gage and hen c wel af aimu!icowously : : | 


» « » * PeEmcRAL« « « « « 


PRECISION MEASURING INSTRUMENTS 


MODEL 205 P.26S 

















DIAL INDICATOR TRUISM— 


A "braille avatar of»gaging»means self- 
imposed Blindness. 


Get away from Blind Gaging to Seeing 
... with Dial Indicators. 
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Two-Section Batch Type Oven 


A new gas fired, rwo-section batch type 
oven, using forced convection and  fegip. 
culation, installed by the C. W. Olsg, 
Mfg. Co., Minneapolis, has comp! 
eliminated rejects due to faulty baking anq 
has saved considerable floor space. 





Replacing two older ovens, located jp 
different parts of the foundry, the new 
oven, made by Despatch Oven Co., Min. 
neapolis, consolidates core baking open. 
tions and provides ample capacity for 
present and future production require. 
ments. A new type of duct system with 
adjustable scoop type ports provides out. 
standing uniformity. 

The Olson Mfg. Co. reports that since 
the new oven has been in operation, about 
two months, they are baking flywheel cores 
in 2 hr. with perfect uniformity that pre. 
viously required 3 hr. to bake (and then 
some were green and some burned). This 
represents a saving of 33% in core baking 
time and no core losses due to baking. 

Objectionable fumes have been elim. 
inated from the core room, and handling 
is reduced to a minimum. 


a 


@ A new alloy finish of wire has been 
announced by Johnson Steel & Wire Co, 
Inc., Worcester, Mass. It is the successful 
application of zinc which this company has 
developed during the war. It is claimed 
to give two to three times the rust resist- 
ance of tin with a finish that acts as a 
lubricant. This coating does not affect the 
physical properties of the wire, and, being 
zinc, solders better than tin. It has been 
used successfully where extreme acid or 
gas fumes are prevalent. This new coating 
on which there are no restrictions, say the 
manufacturers, will combat the tin shortage. 


Stable Ceramic Material 


A thermal expansion coefficient in the 
same range as that of Invar, and with high 
resistance to extreme thermal shock, at 
among the properties of a ceramic 
recently developed in the research labors 
tories of General Ceramics & Steatite Corp, 
Keasbey, N. J. 

Known as “Material M-244,” the new 
ceramic has been heated to a temperature 
of 1400 F, then immediately plunged into 


(Continued om page 1880) 
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Hagan Rotary Forging Furnaces made outstanding 
contributions to the war effort. This company has 
been well known in the forging and heat treating 
field for more than a quarter of a century and has 
used Spencer Turbos consistently since 1933. 


Quiet operation without vibration is one of the 
advantages of the Spencer Turbos. 


As a result you will find Spencer Turbos mounted 
under, at the side and on top of equipment, or just 
placed on the floor or a platform, without special 
foundations. The short overall length of the Spencer 
and the fact that the discharge is available in any 
one of four positions, is another factor of economy 
in laying out oil or gas fired installations. 


Standard sizes from 35 to 20,000 cu. ft.; '/3 H.P.; 
8 oz. to 5 Ibs. Single or multi-stage, two or four 
bearing. Special gas-tight and non-corrosive con- 
struction available. 


Ask for the Turbo Data Book and Bulletins. 


THE SPENCER TURBINE CO. 
HARTFORD 6, CONN. 


PEPER TURBO-COMPRESSORS 


DECEMBER, 1945 1877 


hes 


= 


DS 





XUM 


“Fewer Plating Troubles .. . 
Greater Freedom from Water Break” 
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Cleaning 4000 Parts Per Hour 


Industrial indicating and recording instrument 
parts in this plant were formerly cleaned of 
grease, machine oil and buffing compound be- 
tween processes, before assembly and prior to 
plating, by manual methods. Now Magnus 220-X 
is used in the 


Magnus Aja-Dip Cleaning Machine 


(Patented) 


Not only has there been a large saving in labor, due 
to greatly increased cleaning speed and volume of 
parts handled, but more freedom from water breaks 
has been obtained, with much less trouble due to 
poor cleaning in the plating processes. 

The Magnus Aja-Dip Cleaning Machine, with the 
right Magnus Cleaner, can boost speed and improve 
results for you, by the vigorous “shearing” cleaning 
action it imparts to the cleaning solution by moving 
the work up and down many times a minute IN 
the solution. 

ASE FOR COMPLETE DETAILS 


\\\ MAGNUS CHEMICAL COMPANY 
= 169 SOUTH AVENUE - GARWOOD, N. J 


MAGNUS:NMY Cleaners - Machines 
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I. forging, time is always a vital 
ent. Expert timing determines metal quality, and facilitates 


elem Sn : 
§ high rate of mass production with minimum scrap loss. Making 
jure that steel will be improved, rather than injured by the 
nner in which it is heated and forged is a matter of expert 











ming. Here at T & W the temperature limit for each grade of 
tel is fixed by a metallurgist who keeps a close check on temper- 
ture variations in the heating furnaces. Utilizing every modern In this control room, far removed from 
instrument, heating the steel is scientifically controlled within 
he forging range for each grade. This results in T & W forgings 
ing unusually free of concealed defects. Expert timing at the mers, a T & W Metallurgist keeps a close 
wmace arid at all subsequent stages in forming a forging may check on temperature variations in the 
ve you hours in the length of time it takes to get the forging 
n to your assembly line after it arrives at your plant. T & W 
orgings, — to —_ ss gee eps — oe the heating of steel within the proper range 
anacity of both machine tools and skilled craftsmen, because Beg 

“ ten require less time to machine and finish. T & W for each grade. This is but one phase of 
orgings usually cost less at the point of assembly. Ask a T & W the T & W quality control procedure 


Forging Engineer about the significance of expert timing in practiced throughout all phases in the 
jorging steel in closed impression dies. 


This set of closed impression 


ies is used for forging four -_ 
Heel Jaws ot a time eee 


the heating furnaces and forging ham- 


furnaces and scientifically controls the 












production of T & W forgings. 
















These die blocks are for use in a 
drop forging hammer that is care- 
fully matched for size and capacity 
to the requirements for developing 
uniform metal quality in every one 
of these Heel Jaw Forgings. 














Four Heel Jaw Forgings as they 
come from the hammer with the 
flash on them. When the flash is 
trimmed each forging becomes a 
unit by itself. Trimming is done with 
trimmer dies in a trimming press. 

















s Pipe Wrench Heel Jaw 
tging is a good example 
T& W forging methods 
Mor reducing costs. Four 
peel Jaws are forged at a 
mme to such close toler- 
nces that little machining 
t finishing is required 























This set of dies includes im- 
pressions for preforming, or 
blocking, and finishing im- 
pressions, by which the fibre- 
like flow line structure of the 
metal is controlled, direc- 
tioned, and concentrated to 
give each Heel Jaw the ut- 
most strength and toughness. Jy 


























A single Heel Jaw Forgin 
with flash trimmed. Not man 
forgings can be produced i 
this manner at the same time 
but when it is possible to d 
so, T & W Engineers alway 
utilize every chance to reduc 
costs and improve quolity 


TRANSUE & WILLIAMS 


_STEEL FORGING CORPORATION: ALLIANCE, O. 


OFFICES: NEW YORK, PHILADELPHIA. CHICAGO. INDIANAPOLIS, DETROIT AND CLEVELAND 
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@ more about “heat-treatment-on-the-fly” 


uniform annealing with gas 











different size tubing 
with different wall 


thicknesses— you need 





} change only the quench 





Production-line annealing— replacing the batch-type fur- 
nace —has acquired the versatility of variety in stock. 

This furnace, the newest inflection of a new combustion 
technique, has a production rating of 1000 lbs. per hour 
of 1/2” x .156” stainless tubing. But the big news lies in the 
fact that the one unit can process different sizes—from 2” 
to 3” O.D.—with different wall thicknesses. Two inter- 
changeable water quench heads—one handling up to 1'2” 
O.D., the other up to 3” —wrap the tubing with a power- 
ful spray as soon as it leaves the furnace. 

Radiant heat does the work—no flame impingement. 
Each section of each tube receives the same heat treatment 
in a 51” furnace. Here then is uniformity — plus versatility. 


SELAS CORPORATION OF AMERICA PHILA 34 PA 














an ice water bath. M-244 survived the 
ordeal without cracking, and retained its 
original dimensions at both temperature 
extremes within the same limits charac. 
teristic of the nickel-steel alloy long em. 
ployed in the manufacture of precision 
instruments and standard measures. 

Potential uses for the new ceramic are 
such applications as in high-temperature 
furnaces, insulation for high precision ip. 
struments in which dimensional changes 
must be absolutely minimized, and for 
many electrical and electronic purposes de. 
manding a low thermal expansion cp. 
efficient in high quality ceramic parts. The 
company plans to supply “Material M-244” 
in any shapes that can be formed by press- 
ing, extruding, or casting. 

Some of the technical data on M-244 
follows: Coefficient of thermal expansion: 
Up to 600 F, 1.6 by 10-6; up to 1000 F, 
1.9 by 10-6; modulus of rupture—5-in, 
span, 9.200; 2-in. span, 11.500; dielectric 
constant (1000 Kc), 5.30; power factor, 
0.540%; dielectric strength, 90v/mil. The 
material withstands a temperature of 
2500 F. 


@ Substantially reducing the time required 
for side edging or trimming of plates 
preparatory to their being automatically 
welded, an entirely new trimmer, a plate 
edging machine, has been perfected by 
Thomas Machine Mfg. Co., Pittsburgh. By 
simultaneously trimming both side edges 
in one pass, the plate is ready for auto- 
matic butt welding in a very small fraction 
of the time required by older conventional 
methods. It shears rather than planes, 
The shear cut is more rapid and results in 
a tighter, more accurate joint between two 
plates than is obtained by other methods. 
Mill wave, which is present in the majority 
of plates, is eliminated when the cut is 
made, and the plate is carried through the 
entire shearing cycle in the same relative 
position. 


Decimal Point Slide Rule 


A slide rule made of Dowmetal that 
determines the precise location of the dec- 
imal point in involved expressions with 
results up to 19 places is announced by 
Pickett & Eckel, 53 W. Jackson Blvd., 
Chicago 4. It is not affected by climatic 
conditions of heat, cold and moisture, and 
there is no perceptible warping, swelling 
or other distortion. 

Since Dowmetal can be machined to ex- 
tremely close tolerances, it permits the use 
of a self-centering “optical groove” that 
prevents side play and binding. The Dow- 
metal core is surfaced with a flat white 
plastic that is impervious to water or chem: 
icals and virtually immune to abrasion 
from regular use. 

But, according to the maker, mathemat- 
ical, rather than mechanical, advances afe 
what make this “Deci. Point” rule out: 
standing. It is 12% in. long and 2 in. 
wide, and is complete with manual, typical 
problems and carrying case. 

(More News on page 1884) 
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LIGHTER . STRONGER . FASTER 


jpramed in Yoloy, the Steel of Jamoarrow 


A new era in fast, safe, efficient coach 
transportation. begins with a Yoloy-frame, as 
illustratedinthis 33-passenger MAINLINER, now 
being built by C. D. Beck & Company, Sidney, 
Ohio for fast inter-city service, 

This entirely new design permits faster accel- 
eration and braking with no sacrifice in safety, 
because the Yoloy frame reduces weight and 
increases strength at the same time. 

In trucks, trailers, coaches, railroad cars... 
wherever light weight must be coupled with 
strength, Yoloy is being picked for special new 
jobs in transportation. 

Yoloy is a low-carbon, nickel-copper alloy 
steel. It is easily welded, drawn or machined, 
' has exceptional corrosion resistance, high ten- 
sile strength and great impact strength, It in- 
creases payloads, steps up performance, cuts 
dead weight. 

You too, can go places with Yoloy. Write for 
further informatiom. 
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THE YOUNGSTOWN SHEET AND TUBE COMPANY 
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roly k 
jucts -Sheets~- Plates-Conduit-Bars-Rod 


MATERIALS & METHODS 
Formerly METALS AND A 














XUM 





SBECEMBER, 1945 
















He The development of metal quality by forging is 
BY fi accomplished when a design utilizes fully the fiber- 


like flow line structure of the metal, and by the 
employment of a correct forging technique for the maximum JMPROVEMENT 
OF METALS BY FORGING. This hook forging illustrates how maximum 
metal quality can be developed to the exact degree required for a given 
service condition. In forgings, you can obtain high tensile and impact 
strength, toughness and fatigue resistance in both simple and highly 
stressed parts. A Steel Improvement Forging Engineer can help you 
obtain maximum metal quality through sharing with you 31 years of 
forging production experience. Fortify your product 
with the sound metal quality obtainable in forgings. 
Reference Data Booklet presents many new ideas on forgings 


and their applications in many different types of equipment. 
Copies available to engineers, metallurgists and executives. 














CYLEN ELAND, CWS 


TWEE Gree \WRROVENENT & FORGE CD. 


956 East GArW Sireek 
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‘““AMERICAN’’ DUAL PURPOSE FURNACE 











Model NA Air Tempering Furnace With Nitro Attachments 


The pressure system together with precision control 
of time, temperature and flow of ammonia gas are 
resulting in unequalled advantages to the users 
of “AMERICAN” Electric Nitro Furnaces, and the 
“AMERICAN” Electric Air Tempering Furnaces with 
the Nitro attachments. 





American Electric Furnace Company 
29 Von Hillern St., Boston, Mass., U.S.A. 


Industrial Furnaces for All Purposes 


















| Thermostatic Electric Soldering iro 


An electric soldering iron with builtin 
thermostatic heat control has been brough 
out by the Sound Equipment Corp, o 
California, 3901 San Fernando Road, Glep. 
dale 4, Calif. Called the “Kwikheat” iron 
it has long life expectancy because ir elim. 
inates the excessively high temperature 
acquired by the conventional electric go). 
dering iron when in the “idle” condition, 
Tips are never overheated and hence need 
less retinning. 

The iron is ready to use 90 sec. after 
plugging in. It has a special powerful 225 
watt quick-heating element, held in check 
by the thermostat. It is well-balanced, has 
a hard-chromium plated steel octagonal 
shell, a cool safe plastic handle, and weighs 
only 14 oz. 

Tips are of corrosion-resistant copper 
alloy, screwing into the iron for good 
contact and tapered for efficient heat con. 
ductivity. One style tip is an aluminum 
alloy melting pot for tinning, etc. 


Extremely Small Electric Furnace 


An extremely small electric furnace for 
laboratory and small unit production has 
been brought out by K. H. Huppert Co, 
6830 Cottage Grove Ave., Chicago 37. 
Called the “Mighty Midget,” it establishes 
a complete and revolutionary departure from 
accepted furnaces of its kind, says the maker. 
It has inside dimensions of 3 by 3 by 3 in. 
and outside dimensions of 84% by 10% 
by 8 in. 

The furnace is equipped with built-in, 
precision automatic control that maintains 
any desired temperature in the furnace 
range (200 F to 1750 F) with the ac- 
curacy of high priced, large capacity pro- 
duction furnaces. Extremely low operating 
costs are experienced. It operates on 110 
a.c. with current consumption of 500 watts. 





Integral incorporation of balanced, step- 
less control into the basic furnace design 


produces a compact unit. It features all- 
steel construction; multi-insulation, special 
high temperature alloy elements, indicator 
light, and indicating pyrometer. 


(Continued on page 1888) 
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for Automatic Control 
Each day new applications of automatic control are solving new 
problems. These ingenious instruments reduce time, save man 
power, eliminate errors... make possible and practical many of 
our continuous processes. 

The increasing use of pneumatic control is recognition of its 
many advantages .. . reliability, simplicity, safety and ease of main- 
tenance. In many processes it offers the only practical solution of 
the control problem. 

Such service demands the best of air compressors. When oil- 
free air isa “must” Ingersoll-Rand Type N-L (non-lubricated) com- 
pressors should be installed. In these compressors the cylinders are 
designed to operate without oil, glycerine, water or other form of 
lubricant . . . because they have special pistons fitted with graphitic 


carbon wearing rings and piston rings. Sizes from 5 to 300 hp... 
pressures up to 125 psi. 


FOR COMPRESSORS FOR ANY SERVICE 
CONSULT INGERSOLL-RAND 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
1-586 














COMPRESSORS + TURBO-BLOWERS + ROCK DRILLS + AIR TOOLS 
Oll AND GAS ENGINES + CONDENSERS + CENTRIFUGAL PUMPS 





DECEMBER, 1945 1885 








FIXED SLIDE-WIRE CON- 
TACT - No balancing 
mechanism: galvanom- 
eter deflection directly 
governs control action. 


KNIFE-EDGE SELECTIV- 
ITY — Detection positively 
determined by engage- 
ment or non-engagement 


EASY, ACCURATE SET- 
TING — Super-size scale. 
Every graduation repre- 
sents temperature value 
less than 1% scale range. 


GROUP DRIVE FEATURE 

Only one motor needed 
to drive up to 5 instru- 
ments. 


of depressor and pointer. 


NON-BREAKING GAL- ce $< take FEWER MOVING PARTS 
VANOMETER SUSPEN- as oe ; Only 3 in some models, 
SIONS - Patented mount- : ; : 4 not over 5 in any. Simple 
ings eliminate shear : design requires no fast 
strain. Corrosion-resistant ’ i 4 moving parts... no lubri- 


strips. cation. 


PERATING on the unique principle of fixed slide- 

wire contact, Foxboro Non-Recording Potentiometer 
Controllers are remarkably simple in design. That's why 
they eliminate, once and for all, the major sources of in- 
accuracy and service troubles of ordinary pyrometer 
controllers. That's why they give sustained accuracy 
with a minimum of maintenance on any heating or cooling 
job employing thermocouples. 

Bulletin 202-4 gives complete description of these bet- 
ter-engineered pyrometers. Also details of Foxboro’s high- 
performance Potentiometer Recorders and Indicators. 
Write The Foxboro Company, 54 Neponset Ave., Foxboro, 
Mass., U.S. A. Branches in principal cities. 





FOXBORO  porntiometr CONTROLLERS 


REG. U.5. PAT. OFF 
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Paint Finishes Endure on Properly 
Cleaned and Conditioned Surfaces 





CLEANED with ALKALI 


The superior perform- 
ance of a good paint 
system on a surface 
properly cleaned and 
conditioned with 
210 B DEOXIDINE. 


Even a good paint fails 
prematurely on-a 
poorly prepared sur- 
face as illustrated by 
the Alkali cleaned 
panel. 





CLEANED and CONDITIONED 
with 210 B DEOXIDINE 


Identical Salt Spray Exposure 


- CLEAN AND CONDITION SHEET METAL 


= MEM 








jURIUINE 


THE 210 B DEOXIDINE process is the simplest and most advanced procedure in metal 
preparation for paint. A minimum of low-cost operating equipment is required there- 


fore, less than the usual amount of operating space is needed. The fewer necessary 
operations cut the production costs. Time and labor are saved and better results obtained. 


APPLICABLE TO LARGE METAL PRODUCTION 
210 B DEOXIDINE is ideal for completely mecha- 


nized spray process in power spray washers con- 
structed of mild steel. A three stage washer is usually 
sufficient, but four stages are preferable if drawing 
compounds are present. 


A NATURAL FOR THE SMALL PRODUCTION PLANT 


210 B DEOXIDINE does not require expensive stain- 
less steel equipment. Three stage washers which have 


MANUFACTURERS OF 


AMERICAN 


INHIBITORS 


Gibmre at PAINT CO. 


previously been used for alkali cleaning can be used. 
The simplicity of controls of 210 B Deoxidine bath 
and process lead to uniformly good results. 


210 B DEOXIDINE is but one of several war-proved 
Deoxidines — each created to meet differing condi- 
tions. ACP Technicians will gladly advise with you 
and suggest the particular ACP products and proc- 
esses which will efficiently meet your cleaning and 
conditioning problems. Write to Dept. G-12. 





AND METAL WORKING CHEMICALS ~ 


Office and Warehouse A M B L E R P E N N A ° Canadian Office and Factory 
3665 Palmer Ave., Detroit, Mich. Walkerville, Ontario 
DISTRIBUTORS 
West Coast Metropolitan New York Area 
leon Finch, ttd., 728 E. 59th St. scaprgug Atlantic Ave. BS 
los Angeles, Cal. ;wevs ek 
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~ For Hardening Small Parts 


Uniformly — Scale-free — Continuously 








Charging end of EF chain belt furnace showing 
cap screws loaded directly on conveyor — no 
pans or trays are used — 100% net material. 


This EF gas fired radiant tube furnace is one 
of 3 chain belt furnaces we installed in one 
plant. The furnace shown at top of page is 
electrically heated. 








175 to 2000 Ibs. per hr. 


The EF chain belt conveyor 
furnace is one of the most 
satisfactory and dependable 
general purpose heat treating 
machines built for the contin- 
uous, uniform, economical, pro- 
duction heat treatment of mis- 
cellaneous small and medium 
sized parts and products. 


These furnaces handle all kinds 
of parts and products ranging 
in size from small bolts and 
springs up to large crawler links 
for tanks and tractors. Hun- 
dreds are in operation handling 
such products as listed above 
and below. 


EF continuous chain belt con- 
veyor furnaces may be oil fired, 
gas fired, or electrically heated. 
They are built in several stan- 


dard sizes with capacities ranging from 175 to 
2000 Ibs. per hour. Large or smaller sizes can 
also be furnished. Any size can be built for 
using special protective atmospheres for heat 
treating without scale or decarburization. 


The chain belt conveyor furnace is only one 
of the numerous types we build. Wire, tub- 
ing, strip, castings, forgings, stampings, air- 
craft and automotive engine parts, and many 
other products are being uniformly treated 
in other types of EF production furnaces. 


Write us regarding your furnace problems. We 
specialize on building production furnaces. 
Send for circulars showing the chain belt and other 
types of EF production furnaces 


The Electric Furnace Co., Salem, Ohio 
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Industrial Liquid Cooler 


A new industrial liquid cooler furnishe 
refrigerated cooling water or any aqueoy; 
solution for industrial uses, especially th 
cooling of water to the lowest possi, 
temperature above freezing for air cp. 
ditioning or water cooling jackets, adapted 
to chemical and industrial processes. |r jg 
made by the Niagara Blower Co., 6 E. 45th 
St., New York 17. 

It sprays the cooling water over bank; 
of coils in which the refrigerant is ¢. 
panded. The water falls into a tank and 
is recirculated independently of the djs. 
tributing system, thereby gaining the closex 
control over temperatures and efficiency ip 
heat transfer regardless of intermittent cool. 
ing operations or variations from max. 
imum to minimum cooling load. 

By newly developed coil arrangemen 
and design, capacity increases of 50% tw 
100% are gained over the company’s pre. 
vious equipment in comparable sizes. The 
result is equipment of greater compactnes, 
capacity and rapidity of cooling, as well a 
absolute temperature control. 

It is possible to produce 33 deg. water 
constantly without danger of damage from 
freezing—as the system is open and dogs 
not depend for safety on the proper function. 
ing of the back pressure regulating valve 
To provide temperatures below freezing 
the coolers may be operated with Niagan 
“No Frost’ liquid solution. 

The range of capacities in different sizes 
runs from 4.7 to 137 tons refrigeration. 
Tk2 model rated at 137 tons is 105 m 
long by 88 in. high by 60 in. wide. Water 
deliveries range from 11 to 220 gal. per 
min. 


@ The range of surfaces on which rough- { 
ness measurements can now be taken is 
greatly increased by the introduction of 
the new Type AW profilometer tracer by 
Physicists Research Co., Ann Arbor, Mich 
Used in conjunction with the profilometer 
the tracer greatly increases the versatility, 
efficiency, and convenience with which pro- 
filometer measurements may be made. It 
may be used to measure the roughness of § r 
surfaces on all outside diameters, on all 
inside diameters down to 4 in., and will 
measure both internal and external tapered 
surfaces and gear teeth. 


Flexure Tool and Deflectometer 
for Testing 


In completing their present line of equip- 
ment for testing the many different molded 
plastics, plastic laminates, and woods, South- 
wark Div., Baldwin Locomotive Works 
Philadelphia 42, has developed a combins- 
tion flexure tool and deflectometer. It will 
make tests in bending in accordance with 
the latest federal specifications and those o! 
the A.S.T.M., and will fit any testing m 
chine. 

The deflectometer measures the deflection 
from the center of the specimen and conveys 


(Continued on page 1892) 
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‘| BALDWIT 


PRESSES for 
RECONVERSIO 


This press is being used to 
manufacture parts for refrig 
eration units 


SPECIFICATIONS 
Moving down type 


—vertical side housing — self contained 


24” stroke—28" daylight—oil operated — 
approach speed 370” per minute—press- 
ing speed 14.2” per minute 


Single acting ram, 43” diameter — 


24’ high, 50’ across, overall height 
24‘, weight 200,000 Ib. 


The Baldwin Locomotive Works, Baldwin 
Southwark Division, Philadelphia 42, Penna., 
U.S.A. Offices: Philadelphia, New Y ork, Boston, 
Chicago, St Louis, Detroit, Cleveland, Wash- 
ington, Pittsburgh, San Francisco, Houston. 


Cieee 


















Ask for 
Bulletin 160 


OTHER BALDWIN PRODUCTS — Hydraulic presses, Testing equipment, 


Steel forgings and castings, Diesel-electric locomotives, Diesel engines, Metal 


THE BALDWIN 
GROUP 
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plate fabrication, Rolled steel rings, Bronze castings, Heavy machine work, 
Crane wheels. Bending rolls. Plate planers, Babbitt metal, Alloy won cast- 
ings, Briquetting presses 


LUD 


BALDWIN 


SOUTHWARK 
HYDRAULIC PRESSES 
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GOVERNMENT SURPLUS 


MACHINE TOOLS and PRODUCTION: 
EQUIPMENT 


CAN HELP YOU RECONVERT! 


Government-owned Machine Tools and turn them over to private industry, where 

Industrial Equipment are available now  they’Il do the greatest good for the most 

to help industry shoulder the reconver- people in the shortest time. 

sion load. Therefore, in order to speed reconver- 
It is the responsibility of the Recon- sion by getting this equipment into the 

struction Finance Corporation to dispose hands of skilled craftsmen, faster... we | 

of these surpluses as soon as possible—to ask you to follow this simple procedure: 











@ Submit in writing your requirements for machine tools and industrial | I 


equipment fo us now. 
© Send a typewritten list to your nearest R.F.C. Regional Office listed below. 
© Make your descriptions brief, one line if possible, clearly grouping 


various types of equipment you need. 


The supply of surplus tools is sufficient to the country. 


meet all of the needs of industry, and in First step in creating jobs is getting 
the event that your local R.F.C. Regional machines in motion faster. 
Office cannot fill your specific require- The 31 strategically located agencies 


ments, it will endeavor to locate needed below are ready to make your reconver- 
equipment from other offices throughout _ sion problems easier. 


CONSTRUCTION /FINANCE CORPORATION | 


A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY ADMINISTRATION 





Agencies located at: Atlanta « gy eener * Beston + Charlotte + Chicago + Cleveland + Dallas +* Denver 











Detroit * Helena * Houst h ville + Kansas City, Mo. + Little Rock + Los Angeles + Louisville 
Minneapolis + Nashville «+ ‘ie Orleans + New York +* Oklahoma City + Omaha «+ Philadelphia 
Portland, Ore. + Richmond «+ St. Lovis * Salt Lake City * San Antonio * San Francisco + Seattle + Spokane 
104 
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Tell the world about 


your products on name plates 


of Goa Kuminum.. 





Labeling products is something Alcoa 
Aluminum has been doing well for many 
years. These labels are lasting because 
their base is corrosion-resisting alumi- 


num. And they are intriguing because 


aluminum takes so many attractive surface name plates interesting are doing the same 
finishes. thing for many manufacturers’ products. Alcoa 
Alcoa will be pleased to put you in touch will gladly advise you on methods of producing 
with companies who help design and make these finishes on aluminum alloys. Write 
name plates of Alcoa Aluminum. ALuMINUM CompaANy OF America, 2162 Gulf 
The same techniques which make these Building, Pittsburgh 19, Pennsylvania. . 


PV geqey:' ALUMINUM “7 §& 
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Whirling tons of ait... : 


¢ Without air blast, we’d have no 
iron or steel. Vast amounts are 
whirled by blowers to blast furnaces, 
Bessemer converters and foundry 
cupolas. Air is equally important in 
heat-treating, annealing and other 
manufacturing processes. 
Acceptance of Roots-Connersville 


— , = . a Whether you need the 17,000 CFM which this 
blowers by the iron and steel in centrifugal blower delivers, or only 10 CFM, Roots- 


Connersville can supply it from either standard 


stry dates back almost a century 
dustry lates back almost a cent ITy or specially designed units. Ask for details 


to our inception of the first rotary 
positive blowers. Our centrifugal blowers and exhausters are also widely used in 
making iron and steel, as well as in manufacturing and distributing coke oven 
gas for various plant uses. 

Outstanding performance of R-C equipment is constantly being demonstrated 


in almost every industry. Typical applications are: 


Sugar refining Playing pneumatic calliopes 
Scavenging Diesel engines Carburetor testing 

Veon sign manufacturing Coal treating 

Tunnel ventilation Operation as air motors 


The dual-ability of Roots-Connersville to engineer and build suitable equipment 
accounts for its reputation for long, dependable performance. This experience 
is at your service for moving air, gas or liquids at moderate pressures, in any 


volume. Call on us without obligation. 
Roots-CONNERSVILLE BLOWER CORP. 


One of the Dresser Industries 
512 Superior Avenue, Connersville, Indiana 











ROTARY POSITIVE AND CENTRIFUGAL BLOWERS - EXHAUSTERS + BOOSTERS 
LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 
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this to an autographic stress-strain recorder 
which gives the load deflection curve, Th 
operator can adjust the magnification of the 
deflection in multiples of 5, 10, 20, 50, 109 
and 200 times. 

The high magnification ratio is used for 
very stiff and brittle materials that deform 
only slightly before breaking. The deflection, 


therefore, is measured in terms of thov- 
sandths of an in. The low magnification 
permits recording large’ deflections, which 
may be as much as 2 in. with very flexible 
materials. 

To obtain tension, compression and flex. 
ure characteristics of the various plastic 
materials under extreme temperature con- 
ditions, the instrument has been designed to 
fit inside a cabinet in which the temperature 
can be controlled. The deflectometer will 
operate from -70 F to 170 F. Since a 
certain ratio must be maintained between 
the length and thickness of the specimen 
under test, the span is adjustable. The load- 
ing nose is guided so it will travel in a true 
straight line. 


Rocker Arm Foot-Operated Spot Welder 


A foot-operated spot welder that over- 
comes the major objection to foot oper- 
ation—lack of pressure—by a _ unique 
mechanism combining high pressures with 
minimum operator fatigue, is announced by 
Precision Welder & Machine Co., English 
& Neave Sts., Cincinnati 4. With this 
rocker arm, welder pressures up to 400 
lb. are obtained on the electrodes with 
50 lb. exerted by the operator. 

A minimum of 214 in. of foot treadle 
movement gives 114 in. of electrode move- 
ment. Unit construction with removable 
side covers keeps maintenance to a mit 
imum. The sides of the machine are kept 
clear for material handling and storage i 
keeping with motion-time production 
methods. 

A new design of uansformer mounting 
clamps the core the full length. Miao 
switch firing of the timer insures pressuft 
before the flow of current. 

(More News on page 1896) 
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The Upton Speed- 


Quench Furnace sup- 
plies the two essen- 
tials for quenching: 
@ Rapid heat dissi- 
pation. 
@ Vigorous agitation 
of molten salt. 
The Upton Speed- 
Quench Furnace is 
built with a series of 
step-backs. The re- 
sulting surface area 
allows heat radiation 
at a rate far in excess of the rate 
that heat is brought into the bath 
by the work. 

To provide a balance of heat and 
thus keep the heat at the proper 
quenching temperature, electrodes 
put additional heat into the furnace 
at the bottom of the pot. The 
amount of heat to be added is rela- 
tively high because of the excep- 
tionally high rate of heat dissipation. 
The result: 

A vigorous, continuous surge of 
molten salt throughout the entire 
bath. 

Work that is quenched by this 
flow comes out of the bath uniform 
and without quench defects. 

We can build Upton Furnaces to 
heat-treat your work. 








REASONS WHY 
SOLA Me 


WELDING FLUX No. 16 GH 
IS THE BEST FOR THE WELDING OF STAINLESS STEEL 


why SOLAR FLUX was manufactured 


For fifteen years Solar Aircraft Company has devoted itself to the design and fabrication of products made of | 
stainless steel and similar alloys. Its principal business is the manufacture of airplane exhaust systems. 
I 


\ 
To accomplish these results with minimum time and application effort, the Research Department of Solar devel. 


oped Solar Stainless Steel Welding Flux No. 16 GH. 


This flux was first used and developed exclusively for Solar’s own plants. It proved itself so successful that | 
other plants which needed a specialized flux for the welding of stainless steels made arrangements to use it, | 


They, too, have found that for better and speedier welding and fewer rejects SOLAR FLUX No. 16 GH has no 
equal for the following reasons: 


1. EASY TO USE 


To withstand the intense heat of exhaust gases, airplane manifolds must be perfectly welded. 


5. PREVENTS “BURNING” (Oxidation) 


Solar Flux is easily applied with a brush. It dries quickly 
because it is mixed with methanol—thus parts can be 
welded immediately after application. 


2. ADHERES BETTER 


SOLAR flux prevents “burning” or oxidation of molten metal 
during welding because certain inhibitors have purposely 
been introduced into the flux to prohibit the penetration o/ 
oxygen. It prevents pinholes by better elimination of trapped 
gases. 


Solar Flux sticks to the metal because of the use of Methanol 6. DUCTILE WELDS ' 
and its mineral binder. So tenatious is it that it will adhere Unless welds remain ductile during forming and bending, 
to the metal in spite of frequent handling. Parts can be they will crack or check. Army and Navy certification oj 
fluxed and stacked days ahead of actual welding, thus welders require that welds must not show failure by check. 
facilitating faster production flow. ing or cracking when bent through an angle of 180°. 
SOLAR research discovered that the presence of too much 
boron in flux contributes to cracking. In SOLAR FLUX the | 
- IT GOES FURTHER boron content is carefully controlled, thus ductile welds are | 
Because SOLAR flux can be thinly spread over the weld uniformly obtained—there are fewer rejects on inspection. 
area—it gives from 15% to 20% greater coverage. 
7. NO TOXIC FUMES—WIDER APPLICATION 


NO BINDER—NO “ETCHING” 


SOLAR flux requires no shellac or other binders that cause 
carbon pick-up by the metal being welded. 


. 


SOLAR FLUX can be used with oxy-acetylene, atomic hydro- 
gen or metallic arc processes with equal ease and beneiit. 
It gives off no toxic fumes—no special ventilation is needed 
in the welding room. 





Solar Flux Complies with Army Air Force Specification No. 11314 
and Navy Department Specification No. 51F3a 


Try Solar Flux At Our Expense. See For Yourself How Easily It 
Can Be Applied. How It Improves Welding — How Much 
Time It Saves. 


Manufactured by 
SOLAR AIRCRAFT COMPANY 


National Distributor | 


VICTOR EQUIPMENT COMPANY | 


844 FOLSOM STREET, SAN FRANCISCO ¢ 3821 SANTA FE AVENUE, LOS ANGELES 
Sold by VICTOR distributors from Coast to Coast 


AD 145 
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Tee new Electro High-Speed 


It. 

“ Grinding Wheels afford faster cut- 
i. ting without troublesome heat de- 
: velopment whether the grind is for 

snagging or for fine finishing. 

ns 

‘ We believe that war demands 
he made it possible for ELECTRO to 
* show cooler cutting at higher speeds, 
4 and present high state of perfection 


will be the basis for further gains. 
All we ask is opportunity to prove 
the cooler cutting at higher speeds 


of our wheels. 


Will you wire us?—or phone us at Buffalo, WAshington 5259? 


DECEMBER, 1945 
ode - 
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the first automobile race 


On Thanksgiving Day, 1895, the first automobile race ever 
run in America started from the building now housing the 
Museum of Science and Industry in Chicago. This event started 
the great race of industrial progress in America—a progress 
which has been paced by the dynamic automotive industry. 
To commemorate this Golden Jubilee of the automobile, 
the Museum of Science and Industry recreated this race 
over the same course, with the same type cars on 
Thanksgiving Day, 1945. 





WLU 


MAKES AMERICA GREAT 


An important contributing factor in the production of 
more and better things for better living has been the de- 
velopment in the use of cutting fluids and specialized 
lubricants. Thirty years before the first automoble race, 
the D. A. Stuart Oil Company began furnishing industrial 
oils to American industry. And ever since, this company 
has devoted itself exclusively to the job of making better 
cutting fluids and helping industry use them to greatest 
advantage. This long, valuable background, as well as the 
latest experience resulting from Stuart's close integration in 
the war production program, is at your service. In your 
plans for future progress, the Stuart organization would like 
to help you use cutting fluids to the best advantage. Invite 
an engineer to call on you. Write D. A. Stuart Oil 
Company, Limited, 2745 South Troy Street, 
Chicago 23, Illinois. 


p.A. Stuart 
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Two Hard Facing Alloys 


There are many pieces of wearing equip. 
ment whose life is destroyed by heat, coy. 
rosion, impact or abrasion, or a combination 
of several of these factors. With the devel. 
opment of Stoody 1 and Stoody 6, two nop. 
ferrous hard-facing alloys for oxy-acetylene 
application, life of these parts was increased 
from three to ten times. There are, hoy. 
ever, numerous applications for wear-resig. 
ing metals of this type that cannot be satis. 
factorily hard-faced with oxy-acetylene, such 
as heavy equipment wherein welding ecop. 
omy becomes a factor, or intricate shapes 
where heat treatment or desirable physical 
properties of the base may be destroyed by 
the torch flame. 

For these applications, Stoody Co., 1134 
W. Slauson Ave., Whittier, Calif., now 
offers two new hard-facing alloys for electric 
application, Coated Stoody 1 and Coated 
Stoody 6. A special dipped coating makes 
application easy with either a.c. or de. 
equipment, and protects the alloying ele. 
ments so that weld deposits are produced 
having the same analysis and physical prop. 
erties as those applied by the oxy-acetylene 
torch. 

To retain the greatest degree of hardness, 
heat resistance and corrosion resistance, iron 
pickup should be minimized during appli- 
cation. This is most effectively accomplished 
using straight polarity on d.c. applications, 
Similar characteristics result with a.c. appli- 
cation. Rapid burn-off rate with low pene- 
tration and high buildup are normal operat 
ing characteristics of both coated electrodes, 

Porosity and shrinkage cracks are almost 
completely absent in Coated Stoody 6 de 
posits, and their presence is further mini- 
mized by slow, even cooling. Because elon- 
gation of Coated Stoody 1 is nil, some 
shrinkage cracks may occur in deposits ap- 
plied electrically, but usually the cracks do 
not affect the efficiency of the hard-facing 
deposit. Both Coated Stoody 1 and Coated 
Stoody 6 provide good slag coverage, and 
slag is easily removed after welding. 

Uses are for all heavy equipment sub- 
jected to heat, abrasion, corrosion and im- 
pact, and for hard-facing intricate parts 
where use of oxy-acetylene is impractical. 
Coated Stoody 1 is generally applied where 
sliding abrasion is of major importance 
because of its high hardness and wear re- 
sistance. Coated Stoody 6, having greater 
ductility, is preferable for those applications 
involving impact. 


@ For removing flux and welding and 
brazing scale and for deoxidizing the sur- 
faces of a wide variety of metals and alloys, 
Optimus Detergents Co., 267 Church St, 
Matawan, N. J., has brought out “Deox- 
idant No. 3.” Not a bright dip and not 
intended to replace acid in ordinary pick 
ling, it is acidic in nature and is a mild 
deoxidant without serious etching of the 
surface. It is used regularly on welded 
steel tubing, brazing, hot rolled and cold 
rolled steel, copper, brass, welded alumi- 
num, cast iron, bronze castings and most 
aluminum alloys. Most jobs are done in 
5 to 15 min. 


(More News on page 1900) 
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~ armor’ for steel can 
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‘lene PS p 
-ased § * i j * ? 
= ica millions each year ! 
satis. | 
such 
con. EAR AFTER YEAR—in war or peace—America 
apes ; pays a colossal toll in dollars to a foe as unre- 
sical © lenting as any ever known. 
I by i It is the enemy rust, that attacks and destroys 
134 : things made of steel. But now a remarkable new dis- 
ae covery can bring you steel products that will defy 
tric | rust up to 4 times longer . . . Hardware, screens, 
ated fencing, automobiles, tractors, dozens of important 
akes | items that will outlast any you’ve ever owned by as 
dec, much as 4 to 1! 
. This remarkable discovery is CORRONIZING, the 
op. patented alloy ‘‘armor’’ that gives steel a new 
ene lease on life. Yes, CORRONIZING is new... but 
also thoroughly tested and proved. For CORRO- 
ess, NIZING has demonstrated its overwhelming superi- 
ron ority in the war, under the worst possible conditions 
pli- on land, at sea and in the air. 
7 By test and performance, CORRONIZING FAR 
li. OUTLASTS OTHER PROTECTIVE COATINGS FOR 
- STEEL. Now, the more progressive factories and 
rat: retailers will be able to bring you products made 
les, of ‘‘Corronized’”’ steel. Motor car makers—always 
ost leaders—will be among the first to offer you this 
de- sensational advantage. 
a Remember that name—CORRONIZING. It can 
nl save you and millions of other Americans a huge 
p- tax bill now needlessly paid to the enemy rust. 
do 
ng ° 
: Standard Steel Spring Co. 
ni 
ORIGINATORS OF 
b- 
n- 
ts 
il, 
re 
ce 
- Magic Carpe to 
- 
1S 
d 
: RBRONIZED 
Quick Facts for > For Enduring 
7 Manufacturing and Sales Executives — 
| Do not confuse CORRONIZING with other metal coatings. Agai: nst R ust 
This patented process provides a permanent alloy “armor” 
with 5 layers of defense against corrosion! It becomes part 
of the steel base .. . can be worked in any manner. Permits 
using lighter materials by prolonging steel’s period of great- 
est strength. Write for samples and complete information. 
STANDARD STEEL SPRING COMPANY 
CORAOPOLIS, PENNSYLVANIA 
DECEMBER, 1945 











Industry Endorses E U T F ( T | ( Low Temperature WELDING RODS 


and FLUXES 


WE DID THE IMPOSSIBLE JP = 
AND JUMPED PRODUCTION 


300% WITH 


io é ~ STEEL FABRICATORS 
Hother Andersen - Pres. - Ludlow Welding Co. *"onten n> 

















on ee See A ee “All attempts to produce this Walkie-Talkie Case by 
TALKIE Case, all dimensions - f 

had to be held to extremely conventional drawing methods failed because the 
small tolerances of +-.015 specified critical dimensional tolerances could not be 
and ~ .000. Made of .042 held. When we were asked to tackle the job our 
en ie engineers decided to try a new approach using weld- 


® tight joints, it posed a tough 
probiem that was success- 
fully solved by welding 
with EutecRod 16," 


ing. The cases were stamped from flat sheets and 
then formed into shape and the folded edges welded. 
Although this procedure enabled us to hold to re- 
quired tolerances production with ordinary rods was 
too expensive. After three weeks of research we were 
ready to admit defeat when we tried EutecRod 16. 
That solved our problem! : 
“Due to close tolerance and thin gauge, heating had : 
to be kept down to avoid distortion. Because EutecRod | 
16 bonds at 1300-1600° F. all danger of distortion | 
was avoided. 

“When we tried a standard steel rod our welders | 

































could only turn out. 30 cases a day. But when they 
tried EutecRod 16 they jumped production 300% by 
producing 120 cases per day. This is the fastest gas 
rod they have ever used and practically eliminates 
after-machining. 

“Thanks to Eutectic we were able to get into maxi- 
mum production rapidly and economically.” 


All EUTECTIC Alloys are now available for civilian production. 
* Reg. U. S. Pat. Of. By means of 48 specially developed Rods and Fluxes you 
can employ the many revolutionary advantages of EUTECTIC 


EUTECTIC WELDING MITTS COMPANY Low Temperature Welding. Get the facts today! 
ORIGINATORS OF EUTECTIC LOW TEMPERATURE WELDING 
40 Worth Street New York 13, N. Y. 








~ 8a anc RE RE  RE ES 











Please send me complete facts about EUTECTIC Rods and Fluxes and 
information on how to purchase a selection of the 9 most important 
EutecRods for every day use. Dept. No. YM-1 


ee indies PRLS). ee : 
eae das taondiietioceae sca biicenscvestres 
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HOW THE RCA ELECTRON MICROSCOPE 
HELPS THE NEW JERSEY ZINC COMPANY 
MAKE BETTER ZINC PRODUCTS 





Py BE 
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Light micrograph of zinc-pigment particles. Electron ~wt 4 showing zinc-pigment 
Enlarged to 3,855X from 1,285X. Compare particles at 4,000X. Notice that at practi- 
with electron micrograph, at right, showing cally the same magnification many more par- 
similar particles 4,000X, and it will easily ticles are visible in the electron micrograph, 
be seen that the above micrograph might and in vastly greater detail. Here a far more 





be misleading. correct conception is obtained. 












HE New Jersey Zine Company has pio- of well-formed crystals instead of the irregular 








neered since the early days of the century shapes usually indicated by the light micro- 

, in research on particle size, shape, and sur- - scope. Truly representative fields could be 

face characteristics, of pigments. Because photographed under the electron microscope, 

these factors affect the properties and per- showing all the particles with their true 
formance of products in which they are sizes and shapes, accurately in focus. 






: incorporated, The New Jersey Zinc Company 
‘Ee has always used the best equipment available 
to examine those pigments produced for the 
benefit of the paint, rubber, and numerous 
other industries. So they installed an RCA 
Electron Microscope. 





Thus, the RCA Electron Microscope, with 
its vastly greater range of magnification, 
enormous resolution, and deep, sharp focus, 
made it possible for The New Jersey Zinc 
Company to eliminate important errors from 
research results by making the bases of their 
























The research men of this company sus- conclusions more factual. The application 
pected that, even with the best microscopes of microscope results to the practical uses 
dependent upon light. limitations in magnif- of pigments can thus be made with greater 
ication, resolution, and depth of focus, were confidence. 


preventing them from getting a true picture 
and that this led to misconceptions that 
the electron microscope might correct. 






In many other fields of 
scientific and industrial 
research, the RCA Elec- 










Thev were right. With the RCA Electron tron Microscope can help 

Microscope, it quickly became apparent that to remove other errors 

; the particles were very different in size, that are now serious, but 

surface, and shape from what had been sup- unsuspected, barriers to 
posed: many pigments were found to consist progress. 
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“Standard” Rolling Mills assure high production hot or cold roll- 
ing of your strip, rod or ingot. Speeds are provided for rolling 
metals in any range from 10 feet to 500 feet per minute, depend- 
ing upon your needs. Two, Three, or Four High Mills are avail- 
able with roll sizes from 144” diameter and 1” face to 16%" dia- 
meter and 18” face. 


“Standard” manufactures special units for grading, cross and 
pinch rolling, forming wire to exact dimensions, and for a large 
variety of shaping operations. 


Catalog section RM and detailed r dations will be sent upon request. 





STANDARD 
MACHINERY 
COMPANY 


1542 ELMWOOD AVE., 
PROVIDENCE 7, R. I. 



















Seam Welder 


A new seam welder for work rang; 
from 30 to 18 gage and of clean mild ste 
in two thicknesses is sponsored by th 


& 


Thomson-Gibb Electric Welding Co., Lyna, ; 


Mass. Known as Model 6, production speed 
range up to 20 ft. per min. 

It may be employed for circular or fo 
longitudinal welds, or as a universal m, 





chine with swiveling upper head and inter. 
changeable lower arm (as shown in the 


picture) for ready and rapid conversion 
from circular to longitudinal seaming. It 
is available in various throat depths and 
transformer capacities to suit the work. 

The welding wheels may be gear or knurl 
driven, and the drive may be applied to 
either the upper, or lower, or both wheels. 
Shown in the picture are the worm reduc. 
tion, motor drive and the series-parallel 16- 
point heat regulator. Separate water cooling 
circuits are provided for the transformer, 
upper welding shaft, head, lead bracket, 
lower welding arm and bracket. 

Electronic current timing control permits 
a wide range of work and assures uniform, 
rapid and economical production. 


Quick Scanning Surface Comparator 


A quick scanning surface comparator, 
developed by the Comtor Co., Waltham, 
Mass., provides a new means of inspecting 
the smoothness of finished surfaces. It 
consists of a photo-electric scanning head, 
a self contained amplifier with calibrating 
controls, a finish meter with tolerance 
markers, and a ball bearing work holding 
carriage. 

Critical adjustment of the scanning head 
is unnecessary. Its response, although sen- 
sitive to the smallest differences in smooth- 
ness, is independent of the direction of the 
finished grain. The amplifier is contained 
in the base of the comparator and its zero 
setting, calibrating, and sensitivity controls 
are mounted on the front panels of the base. 

The finish meter is graduated so that 
readings represent the smoothness of the 


(Continued on page 1904) 
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PAYING DIVIDENDS in Evaluation 
of Optimum Die Temperatures 


Satisfactory production of die castings depends 
greatly upon the operating temperature of the die. 
Castings made in a cold die are usually more porous 
than those made at higher temperatures. An accurate 
record of the internal casting structure may be made 
by radiography. Castings selected and radiographed 
at various die temperatures, rapidly determine the 
minimum die temperature at which sound castings 
can be produced. 

When the most satisfactory conditions are obtained 
and production of castings initiated, it is not safe to 
assume that ideal castings will be produced at all 
times during this run. Instruments, die setups, et cetera, 
may vary—resulting in changes of metal tempera- 
tures. Radiographs of production samples, selected at 
intervals, will check the consistency and quality of 
the castings produced. 

An x-ray ‘‘spot-checking"’ will insure against the 
production of large quantities of castings which may 
haye to be scrapped. 
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WHEN YOU 


CALL SALEM 


ABOUT HEATING FURNACES 








STEP 5 


io 
Fa 


ae 


we 
~. 
~ 


p 


...YOU FLASH THE GREEN LIGHT 




















On new heating furnaces or related equipment, 
Salem engineers work closely with you and your staff. 

After preliminary spade work, a Salem heating en- 
— checks over final plans and drawings with you. 

efore you give us the green light for construction, 
‘you have the opportunity of analyzing all details of 
the installation in light of your production. Thus you 
‘assure yourself of maximum efficiency in the proposed 
installation, 

The detailed preliminary planning embraces exchange 
of ideas between you and Salem’s heating men, prep- 
aration of visual roughs, testing, and the incorporation 
of new innovations you want for lowest cost operation. 

Production efficiency, as you well know, depends 
upon a of planning and workmanship. 
Salem’s step by step planning gives you the kind of 
heating installation you want for competitive pro- 
duction. 

CALL SALEM, originators of Engineered Heat and 
suilders of the world’s largest rotary forge furnace, for 
iny type, size, or style of heating furnace or related 
>quipment. 


SALEM 


ENGINEERING COMPANY 
SALEM, OHIO 


NOTE: Write for Salem’s new 16-page, illustrated 
booklet—“Engineered Heat,” complete with easy-to- 
use heating and temperature charts. 
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@Silvery produced electrically 
is the best! Keokuk Electro-Silvery, both standard 
and alloy, manufactured under complete and 
constant analysis, assure highest, uniform quality. 
When added to your metal, they eliminate 
speculation . . . you know the results in advance. 





®Keokuk production and distribution embody all 
‘the advantages of modern and efficient methods. 
Our steady progress and metallurgical developments 
in the past thirty years establish "our position as 
specialists. Discover now the many advantages of 
Keokuk Electro-Silvery. Write today. . . a Keokuk 
metallurgist will call at your convenience. 


i KEOKUK ELE [aa METALS Co. 


Sole Agents MILLER AND COMPANY, CHICAGO 4, Cincinnati 2 
DECEMBER, 1945 



























@Silvery as you like it! 
Keokuk Electro-Silvery is 
produced in 12'%-Ib. pig- 
lets so uniform in weight 
that they may be charged 
by count...also 30-lb. and 
60-lb. pigs. All can be 
handled by magnet. 


St. Louis] 
1903 








NE \ \ LABORATORY ELECTRIC FURNACF 


Helps insure metallurgical control 


in production 
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For experimental or research work, for ao 
running pilot heats, for developing or testing new 

alloys, it will pay you to use a Detroit Rocking Electric Furnace 

either arc or resistance types. These compact units are designed with 

a crock and cover lining which is available in alundum, magnesite, sillimanite, 
zircon, or carbon, hence is easily adapted for testing a wide variety of mixes. 
Spare interchangeable shells may be used if different refractory linings are 
desired. Even with their relatively small nominal cold charge capacity of 60 
Ibs. and molten iron capacity of 100 Ibs., these fast, flexible units have typical 
Detroit Electric Furnace melting speed which enables them to melt 600 Ibs. of 
iron or 800 Ibs. of brass in one 
8-hour day. Thus, they are suit- 
able for both experimental and 
production work. Simple installa- 
tion requirements. Write for com- 
plete information on how the 
type GMS or type GMSR and 
Detroit Rocking Electric 
Furnaces will help you obtain 


other 


improved quality and lower pro- 
duction cost. 





DETROIT ELECTRIC FURNACE DIVISION 


BAY CITY, MICHIGAN 


KUHLMAN ELECTRIC COMPANY e 
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part being inspected as a percentage Of the 
smoothness of the standard. used for ge. 
ting the comparator. If desired, this valy. 
may be converted to units currently used jp 
express surface finish smoothness. 

The work holding carriage has a 7.ip 
travel and a 6-in. cylindrical capacity, Fig 
parts are placed on its table and Cylinders 
are held between centers or placed on vex 
with Norbide inserts. The instrument jx 
as rapidly operated as the convention,| 
comparators used to inspect size, and 4. 
quires no more skill. A standard of know 
surface finish value is placed on the wor 
holding table, the finish meter is set, jt, 
tolerance markers adjusted, and it is read 
for shop use. 


@ A Brinell testing machine of the map. 
ually operated bench type tor the hardnes 
testing of metals is announced by Stee) 
City Testing Laboratory, 8843 Livernois 
Ave., Detroit 4. Known as “Superio; 
Model-J,” it is for the smaller shops, hea 
treat plants, laboratories, schools, etc. The 





= 


multi-beam and dead weight principle is | 


employed, with weights accurately cali. 
brated for loads of 500 to 3000 kg. A 
hydraulic dash pot eliminates any shock 
on the load as it is applied. Included are g 
flat anvil and anvil for testing 
rounds; also a standard Brinell microscope, 


“vee’ 


with micrometer scale and case. 


Descaling by Sodium Hydride 





A sodium hydride process for descaling 


metals is heralded by E. I. du Pont de 
& Co., Inc., Wilmington 98, 
Del. It is in a sense an alkaline pickling 
bath requiring no electric current. It is 
superior to usual acid pickling for alloy 
steels, particularly stainless, as it involves 
a shorter time for descaling, eliminating 
the possibility of pitting the metal, and 
preventing steel loss. 

The scale, reduced by the sodium hydride 
dissolved in fused caustic, is virtually 
blasted from the surface of the metal by the 
generation of steam in a subsequent water 
quench. Only a few seconds’ dip in acid 
to brighten the surface remains. The 
sodium hydride bath is also effective on 
nickel, cobalt, and copper. 

The bath, containing active sodium hy- 
dride, penetrates throughout the work and 
uniformly descales all surfaces. Since the 
bath does not attack metal at its working 
temperature, an ordinary low carbon steel 
tank can be used. No electric current is 
necessary. The working temperature of 
700 F is sufficiently low that there is no 
deleterious effect on the structure of the 
metal. 

The hydride bath not produce 
hydrogen embrittlement of the steel. So 
dium hydride dissolves in molten caustic 
and the solution reduces iron oxide t 
metallic iron. The sodium hydride reacts 
with the scale to form caustic soda, which 
is the material comprising the bath itself. 

No undesirable impurities are added t 
the bath, and the metal walls of the tank 
are not attacked. 
News on 
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“) | 3 WAYS To | 
' | BUILD PROFITS 
1) | | WITH IRIDITE 





ves | 1 Asa finol finish: Iridite is 

108 | available in a variety of 

and attractive colors. 

ide |2 Asa paint bose: Iridite holds 

, | paint firmly, even on die 

: cast or newly galvanized 

the B | surfaces. 

ter 

cid 3 To reduce costs: Consider 

he using galvanized metal, 
plus Iridite, in place of 
more expensive materials. 

















PERMITS USE OF ZINC PLATE IN 
Piacé oF More Costiy MATERIALS 











NEW QUICK-DIP PROCESS, ALSO CURBS 
CORROSION OF GALVANIZING OR CADMIUM 


Here’s how to use zinc plate in place of more expensive materials. Here’s how to curb 
corrosion on galvanizing, cadmium plate or zine die-castings. Use Iridite—as a color- 
ful final finish or as a firm paint base! Corrosion-resistant Iridite goes on with a quick 
dip of 15 to 60 seconds, dries in a few seconds, dries even faster with a hot water rinse, 
permits immediate handling or shipping. Thus Iridite maintains automatic machine 
cycles, speeds production, saves time and money. 

WIDELY USED 
Meeting Army and Navy specifications, Iridite is used on military or civilian products 
of such manufacturers as Western Electric, Martin Aircraft, Woodstock Typewriters, 
Sparton, Lockheed and many others. New fields for Iridite are constantly being opened. 

SEND FOR TEST PANEL 

Send for free test panel, half of it protected by Iridite, and prove for yourself how 
Iridite balks corrosion . . . how the Iridite treatment does not alter dimensions of finely 
machined parts... how Tridited parts may be cold-worked without flaking, chipping 
or peeling. Find out now whether Iridite can cut costs or speed production for you. 
Write for free test panel—today! Address: Rheem Research Products, Inc., 14912 
Standard Oil Bldg., St. Paul and Franklin Sts., Baltimore 2, Maryland. 
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- | Baltimore 2, Maryland | 
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ce Test lridite for yourself. Send | Gentlemen: Please send me a free panel of Iridite- ! 
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H t 
3 \ a i ane a nee ne | 
h | 
: I 
‘ ) CONROE. «occ ct nwessaean (eees ea 6E8 088s SNH ERO) | 
| 0 eee 

Reg. U. S. Pat. Off. 

sasvunoconiieiosensignstiiltilas ies inedehitltiaiatiliaahatiaasidaieitaaeeliiadl = 

| DECEMBER, 1945 1905 


XUM 











aE oT or ar 


‘aah 





Reed-Prentice No. 11/2G Die Casting Machine installation at the plant 


of the Joma Mfg. Co., N. Y. City — and close-up of die and casting. 


ADAPTABILITY Te 


pe 


NEW 


ur 


Now is the time when adtptability 
counts — as demonstrated by the Joma 
Mfg. Co. — who lost little time in recon- 
version with Reed-Prentice die casting 
machines! 

Production goes on — war or peace 
—as this firm manufactures a series of 
castings for an aluminum cigarette lighter 
—each casting weighing approximately 
.023 Ibs., made from a 16 cavity die, turn- 


ing out 50 to 75 shots per hour for the 
smokers of the World. 

Die locking mechanism, centralized 
controls, safety devices — and other im- 
portant construction features of this ma- 
chine for casting aluminum, magnesium or 
brass alloys, is explained in detail in a 
descriptive circular. Write for it now! Also 


available in larger capacity—Model 3-G. 


Zine attachment for No. 11/2G Model, designed for quick mounting, available at extra charge. 


Model No. 


11/4, Reed-Prentice Die Cast- 


ing Machine for zinc, tin or lead base alloys. 


YORK OFFICE: 75 West St., NewYork 6, N. Y. 


CLEVELAND OFFICE: 1213 W. 3rd. St., Cleveland 13, Ohio 


1906 





MASS., US.A. 
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‘SURFACE’ 
ACHIEVEMENTS 


IN THE SCIENCE OF 
GAS CHEMISTRY AND 
HEAT TREATING 









‘Surface’ pusher-type muffle furnace used 
in Dry Cyoniding thrust washers, pins, and 






miscellaneous small parts. 






ont | 


ting a 


jo 


combines features of both carburizing and nitriding 
with the advantage of flexible and continuous control 
of carbon and nitrogen in the case structure. Quench- 
ing is not a requisite for obtaining extremely hard 
surfaces by the dry (gas) cyaniding process. Work 
is perfectly clean and shows substantially no distor- 


SAE 1015 tion due to heat treatment. Any carburizing or cya- 
niding grade of steel or iron may be treated by the 
DRY CYANIDING 


Cistentueqregh dons o typleel 000" dry (gas) cyaniding process . . . The process is another 


dry cyoni : 
ee ee ee ‘Surface’ development to come from extensive research 


by treatment for approximately 45 
minutes at 1500° F. followed by in the Science of Gas Chemistry and Heat Treat- 
slow cooling to room temperature. 


ment. Write for Bulletin SC-124 for complete details. 
«SPECIAL ATMOSPHERE, RADIANT-TUBE FURNACES FOR: 


gS Gas Carburizing and Carbon Restoration (Skin Recovery), Clean 
»” ~—sand Bright Atmosphere Hardening, Bright Gas-Normalizing and 

: Annealing, Dry (Gas) Cyaniding, Bright Super-Fast Gas 
Quenching, Atmosphere Malleableizing, Atmosphere Forging, 


and Specific Effects upon Metal Surfaces. 













SURFACE COMBUSTION CORPORATION - TOLEDO 1, 
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IKE:—Here we go again—the boss and his economy 


MIKE:—Economy? Nuts—the word is “atrocities!” We'll never meet 
competition with these regular hot-foots, and all their waste He 
should ask Fisher for the right equipment and the co-ordination of 
that equipment to our plant and production requirements for true 


economy. 
That's right—consult Fisher on all your 


non-ferrous metal melting problems 














FURNACES BY 

















Ask for Catalog of Complete Fisher Line 
FISHER FURNACE COMPANY, 5541 N. Wolcott Ave., Chicago 40, Ill. 
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Electrical Heat Exchanger 


A new heat exchanger that employs 
electrical resistors as the heat source jg 
sponsored by the Brown Fintube Co,, 
Elyria, Ohio. The resistors are encased jp. | 
side a length of standard Brownweld fp. 
tube. Current density of typical resistors 
is 4 kw. per linear foot of fintube. 

But the rating on the ouside surface, due 
to the large ratio of exterior to interige 
area of the fintube, is only about 8 wang 
per sq. in., thus avoiding high skin tem. 
peratures that might cause carbonizatigg, * 
of heat sensitive materials. These exchang. 
ers are ideal when steam is not available 
or to heat to higher temperatures than cap 
be reached with steam. : 


Instrument that Identifies 
and Sorts Metals 


A new instrument that quickly identifies 
and sorts pure metals, steels and nop 
ferrous alloys is announced by the Farmer; 
Engineering & Mfg. Co., 549 Brushton 
Ave., Pittsburgh 21. It is portable, simple 
to operate, rugged, requires no special elec. 
trical power supply, and makes non-destruc- 
tive tests on finished products. 

The ‘Metalsorter” employs the tribo- 
electric effect. A metallic specimen of 
standard, known or acceptable character is 
rubbed against the surface of an unknown 
or doubtful piece. If a chemical or metal- 
lurgical dissimilarity of the two pieces 
exists, a minute electrical current is gen 
erated and is registered by an indicator on 
a calibrated scale. When there is no dis 
similarity, no electrical current is indicated, 

The control unit contains a thyratron- 
operated timing circuit, an electronic bias 
supply and a measuring circuit. A recipro 
cating tool is connected to the control unit 








by a multiple conductor cable and plug 
The tool is provided with a specimen hold: 
ing chuck and a flexible lead for connection r 
to the metal to be tested. 

Various fixtures, tools and connector leads 
are standard accessory equipment to enable 
it to use almost any shape of metallic patt 
for a reference standard. 


(More News on page 1912) 
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The many recognized advantages of the die 
casting process are no longer limited to 
average size castings. Westfield now makes 
possible—and economically practical—the 
production of GIANT die castings . .. some 
aluminum ones of intricate design requiring 
dies weighing 28,000 pounds. Comparable 
production is possible with zinc alloys. 

The press pictured above—built by West- 
field—is the world’s largest die casting ma- 
chine. Weighing 75 tons, it is capable of 
casting 33 pounds of aluminum or 66 
pounds of zinc with pressures up to 25,000 


DIE CASTINGS 


pounds per square inch. Castings produced 
at these terrific pressures result in high 
tensile strength and very dense uniform 
structure with a high degree of accuracy 
and improved physical properties. 
Although Westfield is particularly inter- 
ested in large or complicated castings, we 
also have developed advanced methods for 
the production of conventional die castings 
of superior quality and accuracy at competi- 
tive prices. Our creative engineering abili- 
ties—responsible for the development of 
giant castings—are at your command. 


WESTF Io Introduces a New Ena 
1 Die Casting A! 
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THERMOPLASTIC 


THERMOSETTING 











4) GENERAL @ ELECTRIC 









IN THE DISPLAY FIELD 
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SHOE DISPLAY 


PERFUME DISPLAY 


RING DISPLAY 


LINGERIE Dini 














PIPE DISPLAY 





POCKETBOOK DISPLAY 


MAKE-UP TRAY PEN DISPLAY 











To reach a sound conclusion to your problem in plastics consult the skilled 
technicians—engineers and designers—of the General Electric Company. For 
advice on the successful application of plastics materials using all available 
processes of manufacture, write SectionH-36, General Electric Company, 
One Plastics Avenue, Pittsfield, Mass., or call the General Electric Plastics 


Divisions’ office nearest you. 


[ A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


Buy War Bonds 
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Du Pont Accelerated Sait Bath 
Maintained ot 18-22% NeCn 
1350°F. 
350°" 
Pee = 
rg Du Pont Accelerated Salt Beth 
>) foe Mointeined at 18-22% NeCN 
_ buy _1e00°F. As 
ine ; 
is ee 
4 $i i yee . e Maintained at 8-12% NeCN 
a fe es Mae oe ee 
% 
i 
y : MY Sa ol & me ne 
| ora Ae Gi ss jee 
4 1750°F. ne * ae oe i& bighs a eee ee pas 
CASE DEPTH — INCHES 
° 0.010 0.020 0.030 0.040 0.030 0.060 _ 0.070 0.080 0.090 0.100 
2\ - gud obo: 
ICH salt? Bath temperature? Treating time? We'll be glad to help you with specific problems. 
Case depth? A glance at this new reference The recommendations of our metallurgists are based 
| chart will give you the answers. on many years of practical experience insteel treating. 
| You can use it for a quick determination of the Send for your Case Hardening Chart today! It’s 


treating time and temperature to develop a specified 20’x 29”, attractively printed in 3 colors — handy to 

| case depth. Also, it will help you select the most mount — easy to refer to. And it’s free! Just clip the 
advantageous bath to meet the treating conditions. coupon below! 

| There is also a convenient table showing physical 

properties of Du Pont Heat Treating salts —a 

useful guide for selection and make-up of these baths. 






BUY VICTORY BONDS...AND HOLD THEM 





























DU PONT Pont de Nemours & Co. (Inc.) | Matas 
rm ” - ven 
CYANIDES AND SALTS Wilmington €¢, yarns 
Please send Wall Chart for Du Pont Case Hardening 
for Steel Treating Salts. | 
- Name 
| /Al| IMbkinx BETTER THINGS FOR BETTER LIVING Firm : Title 
| NUFF ily ... THROUGH CHEMISTRY Address | 
DECEMBER, 1945 1911 
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MUNNIN 


€ 
For QUALITY 


ELECTRO 
PLATING 
SUPPLIES 
& EQUIPMENT 


Complete Coverage for the Plater 


The LINE 





® Equipment of Every Character 


®@ Power Supply in both Rectifier and 
Motor Generator Sets 


®@ Polishing and Tumbling Equipment 
of Every Type 


@® Anodes - - Buffs - - Chemicals 


MUNNING Dependable quality in electroplating 
equipment is the result of many years experience 
in engineering design and manufacturing, com- 
bined with constant study of the type of supply 
best suited to the requirements of the progres- 
sive electroplater. 


An experienced engineering staff is maintained at our plant for 
advising on the best methods of finishing metal products. 


You are invited to consult with our technicians about your problem. 


MUNNING & MUNNING, Inc. 


Engineers - - Manufacturers 
Main Office and Plant: 202-208 Emmett St. 
NEWARK 5, N. J. 


Philadelphia 


Designers 


New York Woonsocket, R. I. 
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New Series of Power Brushes 


A new series of power brushes utili, 
a new principle of wire suspension Under 
pressure and are made by Osborn Mfg, ¢, 
5401 Hamilton Ave., Cleveland. Cali. 
“Situft” brushes and _ holders, they ar 
equipped with a variety of ‘holding too, 
for use in drill presses, bench grinders ap; 
other special production and deburring 


eeagee 


ve 


tools. They contain high grade crimpe, § 


wire. 

In a rust-removing operation on 37-mp 
M-51 and M-80 shells, sandblasting wa 
eliminated entirely and brushes forme), 
used to remove sand and grit have been 
dispensed with. They are versatile. The 
remove burrs from threaded holes in¥ steg| 
parts, excess rubber from the interior of 
flexible tubing, heat scale and white Je, 
composition in small gears. 

The most versatile model is that with 
0.005-in. wire, mounted on motors varying 
in speed from 500 to 25,000 r.p.m. ‘ 


@ A new heat dissipating unit for ». 
duction heating, television, radar, ete, js 
announced by the Eastern Engineering Co, 
New Haven, Conn. It is furnished com. 
plete with thermostatic control, thermo 
static valves and flow switch. A typial 
unit will dissipate up to 1200 watts with 
a constant controlled temperature, irrespec. 
tive of surrounding temperature, within ; 
heat control range of 2 C. Models can be 
built to dissipate up to 5000 watts, 


Flame-Resistant Molding Resin 


A new flame resistant Thalid impression 
molding resin has been announced by the 
Monsanto Chemical Co., St. Louis 4. It is 
the first commercially available impression 
molding resin that provides plastics-glas 


cloth laminates which are self-extinguishing 


and do not support combustion. It wa 
originally developed as the plastic com- 
ponent of the light weight personal armo 
worn by combat troops and ship crews 4 
protection against injury by shell and bom) 
fragments. 

Impression molding resins, which requite 
little or no pressure for fabrication, are 
used in conjunction with paper, cotton o 
glass cloth, or with other relatively inex- 
pensive sheet materials. The combinations 
provide a high degree of structural strength, 
and permits manufacture of parts almost 
unlimited in size. 

Among its many uses are large aircraft 
components, boats, large toys, chairs, tables 
and cabinets, instrument and machine hous 
ings, shipping crat s and boxes, one-unit 
wall panels, and | ,odies for trailers and 
trucks. In many c! these uses the fate o 
burning is of criti .1 importance, but prt 
viously available impression molding resias 
burned readily. The new Thalid material 
overcomes this. 

The new resin is designated as Thalid 
XR540. It is handled the same way 
previous impression molding resins. 


(More News on page 1916) 
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Turbo-Supercharger 
jor Aircraft Engines 


Super-Steel is the name of the new stainless steel 
created and developed by The Timken Roller Bear- 
ing Company. Super-Steel was first used for turbine 
wheels in the Turbo-Supercharger, the ingenious de- 
vice developed by the General Electric Company to 
enable our war planes to fly at unprecedented heights. 
It is a steel able to withstand the terrific centrifugal 
force developed by the turbine wheel as it is driven 
madly 30,000 r.p.m. by red hot exhaust gases at 1700°F, 
A combination of forces so great that they would 


cause ordinary steels to disintegrate. 


Super-Steel has high creep strength, excellent weld- 
ability, can be forged or machined and offers stub- 
born resistance to scale and corrosion at operating 
conditions. An imposing list of qualities that not only 


met the grueling demands of turbine wheels but en- 
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abled them to be produced on a mass production basis. 
Super-Steel promises to aid the development of 


many products. 


The imagination and facilities that developed Super- 


Steel are at your disposal in selecting a steel for your 


own products. We invite you to use them. Steel and 
Tube Division, The Timken Roller Bearing Company, 
Ganton 6, Ohio. 








Specify MISCO 


HIGH TEMPERATURE ALLOY 


CAST AND ROLLED 





MISCO METAL ; PERFORMANCE is assured when you specify cast 
PIPE and rolled Misco alloys for fabricated heat resistin 
equipment. Avail yourself of our complete facilities 





Cast or Drawn for furnishing high temperature alloys in both cas 
and rolled form. By various uses of cast and rolled 
CAST MISCO Misco alloys, the construction of heat resisting equi 
ment can be varied to meet specific operating cau 
METAL The Misco Metal hood, illustrated, for use in bell 


type furnaces, is a typical example of fabricated rolled 
and cast Misco alloy materials. The structure is ¥ in 
diameter x 16 tall and weighs 850 lbs. We offer 
prompt service and delivery on Misco high tempera. 
ture alloy sheets, plates, bars, tubes and welding rod 
to any ew in the country. We stock over 200 items 
in the following analyses. 


MISCO METAL 35 Nickel—15 Chromium—Type 330 
MISCO “B” 25 chromium—12 Nickel—Type 309 
ROLLED MISCO Sheet Plate = 

METAL Rounds @ Squares 
Sheet and Plate Hexagons & Flats — 
Pipe O 


Gas and Arc Welding Rods, plain and coated, 
in Types 330-309-310-312-316-308-430-446, 





Monthly inventory and price lists available at your request 


SPECIFY MISCO wich remprraTuRE ALLOYS 
CAST « ROLLED « FABRICATED 
for all Heat Treating Equipment 


FURNACE PARTS @ ROLLER RAILS e ROLLER HEARTHS e CONVEYOR 
ROLLS e TRAYS @ RETORTS e CHAIN @ MUFFLES e WALKING BEAM 
CONVEYORS e CARBURIZING AND ANNEALING BOXES « DIPPING 


PROTECTION TUBES ¢@ PICKLING EQUIPMENT e CENTRIFUGAL 
CASTINGS e MISCELLANEOUS CASTINGS AND ROLLED BARS 
SHEETS, PLATES, TUBES AND WELDING WIRE FOR USE AT 
HIGH TEMPERATURE OR UNDER CORROSIVE CONDITIONS. 


ROLLED PRODUCTS DIVISION 
Michigan Steel Casting Company 


eS If. : s( 


a 
rrosion Resistant Nirsae | 






One of the World’s Pioneer Producers of Heat and Corrosion Resisting Alloys 


1999 GUOIN STREET - DETROIT 7, MICHIGAN 


1914 MATERIALS & METHODS 
Formerly METALS AND ALLOYS | 


















BASKETS e CYANIDE AND LEAD POTS e THERMOCOUPLE | 
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Surface Chemistry~new seience of dirt 
removal-—now insures higher standards 





of metal cleaning and preparation 





© 1844 TURCO PRODUCTS INC. 


*THIS IS TURCO 


SURFACE CHEMISTRY 


Surface Chemistry is the scientific bal- 
ance and application of these cleaning 
factors to a specific problem. 

WA-—Wetting Action 

EA—Emulsifying Action 

S$V—Saponifying Value 

SA—Solvent Action 

CA—Colloidal Activity 

WC—Water Conditioning 

BlI—Buffer Index 

pH—Energy of Alkalinity 

TA-—Total Alkahnity 

RE-—Research and Experience, 

the combining factor that puts 

all the above elements into 

balance and to work on your 

specific problem. 


HOT TANK CLEANING OF IRON & STEEL 


Turco Type X, through Surface Chemis- 
try*, removes grease and dirt from iron 
and steel by hot tank immersion. Type X 
emulsifies, saponifies, penetrates, wets out 
adhesive soils, and conditions hard water. 
Extremely economical and easy to use. 


CORROSION AND SCALE REMOVAL 


Turco De-Scaler, through Surface Chem- 
istry*, removes heavy deposits of car- 
bonate scale in cooling systems, radiators, 
and boilers. Turco De-Scaler is a heavy 
duty compound which dissolves scale 
without attack on the underlying metal. 


Turco W.0O.#1 — Corrosion and Rust 
Remover, Through Surface Chemistry*, 
W. O. #1 removes rust, stains and cor- 
rosion without injury to metal. Prepares 
metal for lasting paint adhesion. Pas- 
sivates, neutralizes and prevents rust for- 
mation beneath paint. Gives a good tooth 
to which paint easily adheres. 


PREPARING ALUMINUM FOR 
SPOT WELDING 


Turco Agiton is a hot tank aluminum 
cleaner built to provide the highest pos- 
sible degree of cleaning energy consistent 
with perfect safety. It withstands consid- 
erable agitation without foaming, removes 
identification markings and zinc chro- 
mate primer, along with grease and oil. 


Turco Vulco Etch chemically prepares 
aluminum surfaces for sound, uniform 
spot welding. A revolutionary cold treat- 
ment, carefully controlled in action. Sim- 
ple to use. Nonhazardous to materials 
and personnel. 
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Specialized for the metal working industries, Turco 


methods and materials cut costs, speed production, guar- 
antee a clean surface no matter what the cantamination 


Turco has developed many of the finest and most efficient cleaning 
materials and methods in the country — for gigantic industrial plants — 
for the Armed Forces — as well as for small one- or two-man operations. 


From this experience have come hundreds of specialized industrial 
cleaning compounds and a wealth of know-how that will help you in 
your business, regardless of the materials and methods you are now 
using. Following are a few of hundreds of Turco compounds that will 
not only help increase the quality of your work, but which will also save 
you manpower and cut your overhead. A Turco Field Representative 
will be glad to demonstrate any or all of these products. 


PREPARING METAL FOR PLATING 


Turco Prosolv B is a remarkable electro- 
lytic plater’s cleaner which produces 
“chemically clean” surfaces. It is ap- 
proved for stripping tin deposit in the 
Bullard-Dunn Process, is substantially 
anhydrous, and completely soluble in hot 
or cold water. Prosoly B penetrates 
deeply, contains no soap, is free rinsing. 


Turto De-Scaler, used as a pickle before 
plating, produces smooth, bright, unpit- 
ted iron and steel siirfaces. Fast acting, 
thorough, but carefully inhibited against 
attack on sound metal. 


Turco Acryl is a positive inhibitor against 
attack on metal in acid pickling baths. It 
is ideal in muriatic or sulphuric vats, 
either hot or cold. It is completely soluble, 
nonfoaming, nonpoisonous and non- 
inflammable—saves acid and metal. Safe- 
guards health of workers. 


PREPARING METAL FOR ANODIZING, 
CHROMATIZING AND PHOSPHATIZING 


Turco Airlion 81V, an alkaline hot tank 
material for cleaning aluminum. Airlion 


81V produces a solution of intense alka- 
linity—yet, is harmless to aluminum, It 
absolutely harmless to aluminum. It 
cleans by wetting out, rinses freely and 
leaves a “chemically clean” surface. 


GALVANIZING 


Turco offers several compounds which, 
through Surface Chemistry*, save time 
and manpower and prevent rejects. For 
example, Galvo, a hot tank cleaner that 
removes oil, paint and grease from 
structural steel preparatory to galvaniz- 
ing; Type X and Turco De-Scaler pre- 
viously described; and Turco Redi-Paint, 
a cold preparation which acts instantly— 
makes paint stick to galvanized surfaces. 


COMPLETE INFORMATION 
AND DEMONSTRATIONS 


It will pay you to get Turco’s sug- 
gestions. Write on your letterhead 
for details about any of these Turco 
cleaning compounds, or for free 
demonstrations in your own plant. 
Address Turco, Department MA-12 


(orco 


INDUSTRIAL CLEANING COMPOUNDS 
TURCO PRODUCTS, INC. Main Office and Factory: 6135 S. Central Ave., Los Angeles 1 
Offices and Factories. 125 W. 46th St., Chicago 9 + 1606 Henderson St., Houston 1, Texas 
New York Office: 415 Greenwich St., New York 13 - Offices and Warehouses in All Principal Cities 
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Work Starts on 
Brazilian Steel 
Plant Foundry 


Dual purpose facility to cost 
$1,850,000 and will be one of 
inmost unusual foundries in the 
Western Hemisphere 


CONSTRUCTION of a foundry—one 
of the most unusual in the Western 
Hemisphere—for the large Brazilian Na- 
tional Steel project at Volta Redonda, 
Brazil, has been started. 

The foundry, according to Roy I. 
Jones, head of the Industrial Engineer- 
ing Division of Giffels & Vallet Inc., L. 
Rossetti, associated engineers and archi- 
tects, Detroit, who designed the com- 
plete foundry project, will produce in- 
got molds and stools, iron grain and 
chilled rolls, steel rolls, miscellaneous 
iron, steel and nonferrous castings. The 
foundry which will cost approximately 
$1,850,000 will pioneer in many ways 
the reduction of hand labor and the im- 
proving of working conditions in the 
Brazilian foundry industry. ° 

The foundry is a dual purpose facility. 
Half of the space is devoted to highly 
mechanized production systems for the 
regular supply of ingot molds and’ stools. 
The remaining half of the foundry is 
primarily for production of castings to 
keep the mill equipment in constant op- 
eration, and has facilities and equipment 
capable of producing any casting in the 
entire steel mill. 

The foundry is designed so that ingot 
molds may be poured with hot blast fur- 
nace metal direct from the open-hearth 
mixers. Its equipment includes a cu- 
pola, air furnace, electric furnace, mono- 






pn ase Dirac’ non errous met mace, 
annealing furnaces) pit type ingot mold 
SVEN ompletely mechanized sand 


conditioning and distribution system, 
casting and cleaning equipment, roll turn- 
ing lathes, and ingot mold milling equip- 
ment. 

The jobbing nature of this foundry’s 
operations requires that it be, in addition 
to an ingot mold foundry, a steel foundry 
one week, an iron foundry the next, and 
perhaps a roll foundry the following 
week. This gave rise to the require- 
ment that, in addition to the charging of 
the cupola, the arc furnace and air fur- 
nace would need to be'charged at various 
times both with cold charges and with 
hot charges for duplexing. 

The foundry has been designed for 
ready expansion to provide an additional 
150 per cent capacity. Construction of 
the foundry is expected to be completed 
in about nine months, about the time 
when the main portion of the steel mill 
will be completed. 


Reprinted from STEEL Magazine 
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Hardness Tester for Large Parts 


A new hardness tester suitable for th 
handling of large or cumbersome parts j, 
announced by Clark Instrument, Inc., 10200 
Ford Rd., Dearborn, Mich. This tester als 
gives a true Rockwell reading, using eith., 
a diamond or steel ball penetrator, boy, 





furnished as standard equipment. It’ han. 
dles parts ranging from 14 in. to 26 in. 

This table is raised or lowered by a hand 
crank. Position of the capstan, mounted on 
the side of the machine, may be correspond- 
ingly adjusted in relation to the table height. 
Heavy parts are loaded onto a roller bear. 
ing carriage on the table, providing an easy 
method of positioning. 

Readings are taken exactly as with the 
ordinary “Rockwell” tester. By means of 
the capstan the indicator is set at zero on 
the minor loads. The major load weight is 
released and a direct hardness reading is 
taken from the indicator. 


Carbide Lamination Die 


A carbide lamination (progressive) die 
has been used in an application where high- 
speed steel was formerly used, according 
to the New England Carbide Tool Co., 60 
Brookline St., Cambridge 39, Mass., the 
die having been used for stamping rotor 
laminations for small electric motors. 

The silicon steel stock is approximately 
0.014-in. thick and 1 5-in. wide. The 
operation consists of punching 9 teeth, 4 
pilot holes, a combination shaft and key- 
seat opening, and cutting off. Solid carbide 
is used for all the operations, including 
cutting off, and all pilot pins are made of 
solid carbide for sustaining accuracy. 

Previous to the manufacture of this die, 
high-speed steel dies had given production 
of 35,000 laminations between sharpenings. 
The carbide die has already produced 500,- 
000 laminations, and has not yet been 
sharpened; therefore, the life of the carbide 
die between sharpenings has not yet been 
established. Already, without resharpening, 
the carbide die has shown an increase of 
14 to 1 over the high-speed steel die, which 
means that, to produce 500,000 parts, the 
press must be down at least 14 times for 
resharpening. 


(More News on page 1920) 
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FEDERATED is Ready for the Plowshare Job! 


DECEMBER, 


1945 





READY, because Federated has no reconversion problem. The same 
superb quality aluminum, brass, bronze, babbitt, die-cast alloys, solder 
and zinc dust that yesterday went into war material are ready today 
for civilian products. 


Because of Federated’s war effort, our production capacity and serv- 
ice facilities are considerably increased. Our research has gone on 
endlessly to reveal new and better methods of control. 


With these expanded means we are ready to serve American industry's 
future — a future brightened by many new products, conveniences and 
comforts for a higher standard of living. 


yl he 


METALS DIVISIO-N 


AMERICAN SMELTING 
and REFINING COMPANY 


120 BROADWAY, NEW YORK 5, N.Y. 


Nation-wide service with offices in principal cities 
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CaF" HEET METAL Fabrication 








Gauges from 
Ye" or Lighter 


pres > 


AS YOU WANT TT... 
WHEN YOU WANT IT... 





@ Sheet metal units fabricated by Kirk & Blum Made to Your 
follow the customer’s specifications accurately, Exact Specifications 
down fo the last minute detail. ae 

m bui units, made to your precise spe- 


cifications, can be supplied in reasonable quantities 


We specialize in custom built parts and assem- 


typical of specialized fabrication. 








blies of Sheet Steel and Light Plate, Stainless, Our modern expanded facilities assure faster, more 
Aluminum, Monel, and other alloys. economical production and speedier delivery. Send 

your blue prints for prompt quotation, to The Kirk & 
We are fully equipped for shearing, forming, Blum Manufacturing Co., 2852 Spring Grove Ave.. 
bending, rolling, welding, and assembling Cnet eh. Sah. 


aoilh 





completed products. a 
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23 YEARS AGO A. O. Smith's unending research 
to improve weld quality, uniformity, and tensile 
strength produced the now standard process of 
applying heavy coatings to electrode wire by ex- 
trusion. Weld porosity was virtually eliminated, 
and SMITHway welds developed tensile strengths 
substantially greater than the parent metal. 


f Yo) 
ni =n 


THIS YEAR the continuous march 

of SMITHway welding research 

toward a combination of high strength, high 

ductility, and utmost dependability— makes possi- 

ble the mass production of welded landing gears 

for heavy aircraft such as the B-17, B-24, C-47, 

and B-29, using types of steels not previously 
welded in production. 


The Proof ils in Production 


In its own plants, on parts and products of every size and 
shape, large and small, A. O. Smith uses more than 320,000 
SMITHway Electrodes every day. Millions more are used 
in the plants of other manufacturers. 


And while constant production proves their quality and 
uniformity, constant research in A. O. Smith laboratories 
seeks to improve still further the electrodes that are made 3 New Models 
by welders for welders. — SMITHway 


For detailed specifications on SMITHway Certified Elec- 1. A. C. Welders 
trodes and their application to specific welding jobs, send a ey ey 


for the SMITHway Welding Catalog. — acwmodsladheSMITiwey 
line of A. C. Welders— 
ready for delivery soon— 


Mild Steel... High Tensile... Stainless Steel now includes models for 


150-, 200-,and 250-ampere 


WELDING ELECTRODES . capacity, in addition to the 


300-, 400-, and 500-ampere 
Heavy-Duty Models. Write 


' ts 
made by welders...for welders wade : 
. - for specifications and prices. 


SMITHway 
Certified 

WELDING 

ELECTRODES 


DECEMBER, 1945 
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PANGBORN CORPORATION - H 





O matter how large or 
small a casting may be 
+ tog 8gae . .. no matter how simple or in- 


tricate its design or whether it is tough or “fragile” . . . no matter 


* what kind of metal or alloy it is made of—it can be economically 


cleaned on a production basis by the Pangborn Airless ROTO- 
BLAST Method. 

Pangborn engineers have had the kind of experience that 
makes it possible for them to go right to the heart of the toughest 
foundry problems—and come up with the most efficient and eco- 
nomical solution. They have developed special basic equipment 
to meet many different cleaning needs, with handling methods 
geared to individual plant production lines—saving countless hours 
of handling, improving the uniformity of finishing, reducing rejects 
and lowering cleaning costs. 

Pangborn ROTOBLAST Barrels, Tables, Cabinets and specially 
designed installations are cleaning castings better, faster and 
cheaper in foundries in every part of the country. “Come to Pang- 
born” for bulletins and specific information about the benefits of 
Pangborn ROTOBLAST Method for your foundry. 


*Trademark of Pangborn Corporation 
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AGERSTOWN, MD. 















A new non-flammable thermoset 
with high optical and electrical pro 
good resistance to abrasion, and hig 
sistance to oils and greases and most chem 
cals, including acids and alkalies, jg 
nounced by the B. F. Goodrich Ch 
Co., Cleveland. It is called “Kriston.” 
of a series of new thermosetting resins, j 
formed by polymerizing liquid mo 
the presence of a suitable catalyse. 
temperatures and no pressure are requj 

“Kriston” monomer is a somewhat yg 
cous, water-clear, anhydrous liquid hay; 
a specific gravity of 1.25, which can be ay 
in simple molds. It sets to a hard, hex 
resistant plastic. No water or other volatile 
products are released during the polymeriz, 
tion, making easy the preparation of dense, 
non-porous articles. Shrinkage during Poly. Hi 
merization is substantially lower than the Ir 
of any other known material of the type. 

Kriston polymer has a refractive index of 
about 1.57, higher than most optical glass 
It can be made into a water-clear plastic o 
in a wide range of colors which can fp 
transparent, translucent or opaque. It has 
high dielectric strength and electtical ¢. = 
sistivity, and promises to find many valuable Fi 
applications in the electrical field. Its re 
sistance to abrasion is much higher thay 
the thermoplastics, making possible its ug 
in places where plastics heretofore have 
been unsuitable. 

In its cast state, Kriston is odorless, taste. 
less, non-toxic and dimensionally stable. 
After molding, it can be worked on standard 
machining and polishing equipment. . 


meg | 


@ “Flo-Well” No. 1, an improved free. 
flowing flux for the gas welding of alumi- 
num and aluminum alloys, is now being 
manufactured by A. K. Mauk, 7595 Hamil- 
ton Ave., Pittsburgh 8. It is used to gas 
weld wrought, cast or high tensile alumi- 
num and aluminum alloys, of any size or 
shape, wherever welding is possible. Asa 
result of improved methods of manufacture, 
it will not solidify or deteriorate and can 
be easily applied by inexperienced welders. 
It is packaged in 14-lb. to 25-lb. glass con- 
tainers to protect the flux from moisture. 
It may also be purchased in ton lots. 


Corrosion-Inhibiting 
Coating for Aluminum 


A new process for chemically treating 
aluminum and its alloys that produces a 
corrosion-inhibiting coating is announced 
by Enthone Co., Dept. MA, 442 Elm St, 
New Haven, Conn. Called “Alumox,” tt 
protects against corrosive atmospheres, such 
as salt spray, and presents an excellent base 
for organic finishes. 

It is particularly suitable for non-coppet 
aluminum: alloys. Here the process gives 4 
coating that resists salt spray for 250 hr. 
or more. The process requires no electric 
current, and consists in immersing the work 
in a dilute solution of “Alumox” salts at 
210 F from 2 to 15 min. The resulting 
finish is grayish-green. 

(More News on page 1924) 
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| Products for the Iron and Steel Industries 













































































PRODUCT NOMINAL COMPOSITION APPLICATIONS PRODUCT NOMINAL COMPOSITION APPLICATIONS 
Aluminum ..20% Used principally as a steel NAD Vanadium. . .35-40% For low percentage van- 
ALSIFER Silicon... ......40q@%_ deoxidizer and for grain FERRO VAN 1UM Silicon. "Max. 12% = content of rolled, 
Iron... 40% %2¢ control. (Open Hearth) Carbon. Max. 3. 50q% forged or cast construc- 
——— _ ~} : 4 tional steels. Also used in 
FERRO CHROMIUM Chromium . . 66-70% For wrought pe pe vanadium cast irons. 
HighCarbon Grade Carbon. 4-6% protecel en sng steel anc |" Grade “B” Vanadium. . 35-45% For tool steels and. special 
— - : : : (Crucibl Silicon ..Max. 3.50q@ steels containing high per- 
jron Foundry Grade Chromium .. .62-66% For alloyed cast irons. (Crucible) Carbon Mon byt centages of vanadium, in 
Carbon 4-6% Readily soluble as a ladle poe a which required limits for 
Silicon 6-9% addition eo lower tem- carbon and silicon are 
peratures of cast 1ron. narrow. 
- F 1 arbo h i ‘ i 
Low Carbon Grades orn Lager aateemmntiliedapeti Grade “‘C” Vanadium. . . 35-45% For tool steels and special 
15% °20%; Os "50%, high chromium content, (Primos) Silicon ..Max. 1.25% — a aaa par. 
1 00% “ % and2 009% max. such as stainless and heat- Carbon. .Max. 0.20% = caunbidenaiy tow am 
d % . : ° 
Sil 35-30 Ha as ar, bon and silicon content. 
ilicon. .. ...25-30@ Deoxidizer for open - 
FERRO SILICON © ‘hearth steels; also for Righ Special Grades Vanadium. . .50-55% For special applications 
2 go are silicon, corrosion-resistant 60-65% and eee reqs large 
iron castings. 70-G0q Venacum © ons 
50% Grade Silicon. . .47-52G% Used as a deoxidizer and Silicon .........Low 
for the addition of silicon Carbon.... Low 
to high silicon steels, for - : . ; 
springs, electrical sheets, VANADIUM PENTOXIDE V20;s.... 90% ~ oe . — — 
etc. Pulverized form used | Technical Grade se hy - ~ig oe 
as ladle addition to cast Fused Form _— sh _y =a “ 
irons for silicon content ous chemical compoun = 
and graphitization control. | Technical Grade V2.0; .85@% A base for preparation of 
75% Grade Silicon 74-79% For high content silicon| Air Dried Form aes < — _ 
steels, such as spring steels, — Ss ee =e 
sheets and forgings of high Syets, we. 
magnetic qualities for elec- GRAINAL ALLOYS Paes ...25.00G% Practical and economical 
trical apparatus. Vanadium Grainal uminum. ...10.00% intensifiers for controlling 
High Silicon Grades For high content silicon No. 1 Theton jeile 15.00% and eS 
80-85% Silicon. . . . .80-84.9% steels where small ladle ad- Boron.........0.20% ate _ ae mo nd Pr es 
95-909; Silicon 85-89.9c, ditions are used for re- and forimprovingo 
= ii ot se. quired silicon content. Also portant engineering and 
90-95% Silicon. . 90-95% ¢ ct Scout manmestion 
for manufacture of hydro- phy: prope : 
gen by reaction with caus-| Vanadium Grainal Vanadium. ...13.00% See above. 
tic soda and production of No. 6 Aluminum. . . .12.00% 
magnesium by the Pidgeon Titanium 20.00% 
__ process. ae J 
oron. . 0.20% 
Titanium. ...15-18% Final ladle addition to - . 
rea TE arbon. : .6-8% control “rimming” action Grainal No. 79 Aluminum. ° 13.00% See above. 
9 and to clean effervescing Titanium :. .. .20.00% 
steel. Final deoxidizer and Zirconium. .. . .4.00% 
scavenger for steel castings Manganese. .. 8.00% 
aoe 9 killed ingot Seren. tapi... 0.50% 
- ilicon 00% 
Medium Carbon Titanium. ...17-21% Often preferred to the - : 
Grade Carbon. .. ..3-4.50% High Carbon Grade as a| GRAPHIDOX No. 4 Silicon. . Oe, ee ios Se he ate 
final ladle addition to very Titanium... 9-11%@ tization of iron; ladle 
low carbon rimming or Calcium... .... 5-BG% ‘treatment insures iron 
cffervescing steels. Reundivodtlic Momture 
Low Carbon Grades Titanium. . ..20-25% As a carbide stabilizer in reduces chill; efficient in- 
20-25% Ti Grade Carbon..Max.0.10q@ high chromium corrosion oculant in the production 
Silicon... ...Max. 4% —— aoe , of ex- of high strength irons. 
: remely low aluminum - - - 
Aluminum Max. 3.50% content. Deoxidizer for | ¥-FQOUNDRY Chromium. . . 38-42% Used in cast irons as a 
some casting and forging ALLOYS Silicon... .. ..14-16% ladle addition. Reduces 
steels. M 8-11q@ chill, promotes uniformity 
anganese... . Te 
40% Ti Grad Titani 38-43q A bid bili — | V-5 Grade of structure, increases 
% TiGrade Titanium. 38-43% As a carbide stabilizer, in strength and hardness 
arbon. .Miax. 0.10% r 2 
Silicon Max. 4% resistant steels, where | V-7 Grade Chromium. . . 28-32% See above. 
Aluminum. Max. 8% Smaller ladle additions are Silicon... .. ..15-21% 
; *° desired and extremely low Manganese... 14-16% 
aluminum content is not . - 
essential. BRIQUETTES Hexagonal in shape. Apractical and convenient 








VANADIUM METAL Vanadium. ...91.159% For special iron-free (non- 

90% Grade Aluminum. .. . .3.87% To ferrous) or low iron al- 
Silicon 0.50% loys or low impurity fer- 
Carbon 0.17% rous alloys. 

95% Grade Vanadium 95.189 Principally for research on 
Aluminum 2.00% the properties of pure 
Silicon. .. 0.27% alloys. 
Carbon. . . 0.15% 





Ferro Chromium 


Weighs approximately 
3% pounds and con- 
tains 2 pounds of 
chromium. 


form for adding ferro al- 
loys to the cupola. 





Ferro Silicon 


Two sizes available, 
both cylindrical in 
form, one containing 1 
pound of silicon; the 
other 2 pounds of 
silicon. 


See above. 


VANADIUM CoRPORATION OF AMERICA 


O LEXINGTON AVENUE, 


NEW YORK 17, N.Y. + 


DETROIT |. 


CHICAGO . 


CLEVELAND. 


PITTSBURGH 






































THERE 1S ONLY 
ONE LINE OF... 








“Precision Engineered” Metallurgical Equipment 
for preparing specimens of ferrous and non-fer- 
rous metals for microscopic examination offer 
‘exclusive features never before available to lab- 
oratory technicians. Some of the many advan- 
tages are improved quality, increased efficiency 
and reduced preparation costs. 


Compare the construction, design, efficiency, ex- 
clusive features and the many advantages of the 
“Precision” line with others —then decide. We 
know your decision, too will be “Precision”. 


Leading laboratories, after comparison, have 
adopted “Precision” equipment. Results have 
proven this to be, “the number one line” in the 
specimen preparation equipment field. 


Metallurgical 
Desk 








Hand 
Polisher 


F PRECISION 


See Your Laboratory Supply Dealer 
SCIENTIFIC COMPAN' 


1736-54 N.Springfield Ave., Chicago 47,U.S’ 





PRECISION 


METALLURGICAL TESTING EQUIPMENT! 


rectsion 


HAND POLISHING 








equipment 


The “Precision” Hand Polisher employs the advanced 
“Grind-Polish” principal—interchangeable laps and stand. 
ard polishing solutions. It is easy to clean—smooth running 
and quiet in operation. It can be set on top of a table, 
suspended flush into table, mounted in modern polishing 
desk or floor type cabinet. 


Self contained, sturdily built with stainless steel pan and 
drain for continuous removal of used solution—permits 
washing of laps and specimen without need of separate sink. 


The 12” lap gives more working area and greater variety 
of surface speeds, merely by changing position on the 12” 
lap. The outer edge for higher surface speeds, the inner 
edge near the center for slower surface speeds—no adijust- 


ments of motor necessary. msidititeien 


Constant speed motor is smooth operating, free of vibro- 
tion. A unique method of coupling the motor to the drive 
shaft through a worm gear combination which does not 
employ a metal-to-metal contact between lap and motor. 
The motor and stainless steel drive shaft are equipped with 
lifetime grease-sealed bearings. No lubrication required. 


Electrical characteristics—115 Volts, 60 cycles A.C. 
Overall Dimensions 16” x 18” x 12” high. 
We can supply a complete line of accessories. 


“Precision’s’” New Three-Specimen 
Handi-Holders for Hand Polishing 
Increases production of polished specimens, insuring flat 
surfaces and eliminates the tedious job of holding single 
specimen. Two sizes accommodate 1% and 1” specimen. 
Write for Bulletin 850-P describing our complete 

line of Metallurgical equipment. 





Interchangeable Polishing Laps 
We have nine different polishing laps avail- 
able for the Hand 
Polisher or the Precision Automatic Polisher. 


use with “Precision” 








agineers and Builders of Scientific Research and Production Control Equip» 
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NDUSTAIRL ENGINEER, INC 


THE SCHAFF BUILDING 
1505 RACE STREET 
PHILADELPHIA 2, PA. 





$ UNIVERSAL GAS ATMOSPHERE GENERATOR 
The UNIVERSAL GAS ATMOSPHERE GEN- OUTPUT CAPACITY of all units is instantly 
ERATOR satisfies a long-felt want in most manu- variable, the laboratory unit output is 10 to 50 
facturing plants and research laboratories. The c.f.h., the #100 unit variable from 50 to 100 c.f.h. 
generator is universal in that it can be used as an and the #25 unit variable from 150 to 250 c.f.h. 


EXOTHERMIC GAS GENERATOR, ENDO- Single reaction generators are made in sizes up 
THERMIC GAS CRACKER or as an AMMONIA to 2000 c.f.h. 

















rd oe oe : 
d- DISSOCIATOR. The one unit is complete with POWER REQUIREMENTS for the laboratory 
* | gas mixing machine, catalyst furnace, retort, gas generator are 1500 watts, for the #100, 4 KW and 
. i cooling condenser, control valves, automatic tem- for the #250, 7 KW. A minimum supply of water 
perature control, flow scope, pressure gauges and is used for cooling purposes since finned tube heat 
d pressure regulator. It is shipped set up ready for exchangers are used. FLOOR SPACE require- 
: operation. ments are 8, 12 and 14 square feet respectively. 
y 
2 ENDOTHERMIC REACTION — 
fs ae 18% CO, 34% Hz, 46% Nz, 1% CO: (Lean Ratio) 70°F. 
a Dew Point 
7 19% CO, 40% H:, 40% Nz, 0% CO. (Rich Ratio) -15°F. 
Dew Point 
EXOTHERMIC REACTION — 
0.5% CO, 0.5% He, 89% Ne, 10% CO, (Lean Ratio) 
70°F. Dew Point 
10% CO, 15% He, 70% Nz, 4% COs (Rich Ratio) 70°F. 
Dew Point 
AMMONIA DISSOCIATION — 
75% He, 25% Ne (Residual Ammonia .05%) -50°F. 
Dew Point 
The chief features which make it desirable are: 
COMPACT, All necessary parts enclosed or mounted. 
MOBILE, Casing mounted on silent casters. 
UNIVERSAL, Three units condensed in one. 
SERVICES, Electric, gas and water by flexible connections. 
HEAT-POWER EQUIPMENT 
REGISTERED PROFESSIONAL ENGINEERS, CONSULTING MECHANICAL AND POWER PLANT ENGINEERS, 





DESIGNERS AND CONSTRUCTORS OF SPECIAL MACHINERY, CHEMICAL PROCESSING AND DRYING 
\ EQUIPMENT, INDUSTRIAL FURNACE AND OVEN INSTALLATIONS, HYDROGEN AND INERT GAS GENER- 
ATING AND PURIFYING EQUIPMENT. 
i 
$) 
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GOOD NEWS 


MELTERS & METALLURGISTS 


AMERSIL COMPANY Ine. 


ENGELHARD 


CHESTNUT AVENUE HILLSIDE 5, N. J. 








Vins Controll 
yromatically scali : 








LAKESIDE’S 

NEW HEAT TREATING 
FURNACE 

IS BEST FOR YOUR WORK! 


THE LAKESIDE STEEL 


5418 Lakeside Avenue 


PROVEMENT CO 











New Technique of Spot Welding 


A new “dot-weld” process that ¢ip. 
inates residual stress and contraction te. 
sulting trom high temperature Welding a 

| announced by the Metallizing Co. of Ame. 
ica, 1330 W. Congress St., Chicago 7 
The process is an improved technique 4; 
spot welding, and is the closest practig| 
approach to a true cold weld. 


The process utilizes the new “Mop 
Quench-Arc” weld machine, a high amper. 9 
age, low voltage a.c. unit and the Unique § 
dot-weld pistol. It affords depths of pep. § 
etration from 0.001 in. to 1/32 in, th 
electrode and arc being quenched ip , 
constant stream of cooling air, thus pp. 
venting high heat in the base metal, djs. 
tortion and residual stresses 


Thus is made possible the low cost si! 
vage of ferrous and most non-ferrous cay 
ings rejected because of blow holes and othe: 
defects, the process providing a fast, readily 
machinable fill-in deposit of aluminum 
| bronze, nickel or zinc, applied to any metal 
It can also be used where tapping is neces. 
| sary and surfaces can be projected withou 
backing over thin areas that have beep 
| broken through in machining. As to , 
shrinkage fissure, the defective area can be 
cut out and replaced with a solid built up 
by dot welding. 


The quench-arc principle of dot-welding 
permits broader sequence of spot welding 
and multiple passes without the resultant 
irregular bluewalls caused by dwells and 
is an important reason why with this pro. 
ess even inexperienced operators can turn 
out perfect weld jobs every time. 


In addition to its application in the 
speedy repair of defective castings, dor. 
welding is proving ideal for press fi 
work, the repair of cracked engine blocks 
and heads of internal combustion motors 
and the building up of aluminum, bronze 
steel and gray iron patterns. 





Plants and Slants 


Eighty years of brass making was cele- 
brated by Bridgeport Brass Co., Bridgeport 
| Conn., on Nov. 2 with four main events 
Among the early items of manufacture 
were brass fasteners for hoops in hoop 
skirts, the famous Rochester lamp, kero- 
sene bicycle lamps, and trolley wire. It 
furnished wire for the first long distance 
telephone line between New York and 
Boston. The company proved the prac 
ticability of the electric furnace for casting 
in 1916. 


One of the most unusual foundries in 
the Western Hemisphere is being built for 
the large Brazilian national steel project 


(Continued on page 1928) 
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Irrespective of the Purpose, ONE of These 
Grades Will Meet Your Requirements 


ST. JOE com. ZINC 


HIGH GRADE - INTERMEDIATE 
BRASS SPECIAL - PRIME WESTERN 


for Rolling, Extruding, 
Galvanizing, Brass, Nickel Silver 






ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE « NEW YORK 17 « ELdorado 5-3200 


Lead Zinc Oxide Antimony 
Zinc Antimonial Lead Cadmium 


DECEMBER, 1945 1923 
Bis 



























~-on all 
Jia Cleaning Jobs 
Electroplating 
Industry ) FAST 
e EFFICIENT 
e ECONOMICAL 
— Metal 
Fabricating 
— Plant Cleaning Compounds 
Maintenance 
for steel, aluminum, 
— ' die-cast metal, Cuprous 
ss Metals and their alloys. 
Highly trained technical 
service men throughout 
Pai the United States and 
~ Stripy i Canada. 
Pping 
Use 
PERMAG, MAGNUSON 
oo ome ve Products Corp. 
Cleaning Main Office 50 Court St. 
Job BROOKLYN 2, N. Y. 
Nationally Represented 
In Canada: Canadian Permag 
Products Ltd. Montreal 

























Let us tell you about our un- 
usual service to manufacturers 
requiring small sheet metal parts. 


SEND FOR NEW CATALOG 


ATERBUR 


METAL PARTS 








WATERBURY COMPANIES, INC. 
Formerly Waterbury Button Co., Est. 1812 


Fountain St. © Waterbury, Conn. 











FIRE CLAYS 


* The most widely used of all fire clays in | 
midwest foundries. They supply every bond and refractory 
requirement. These clays ore prepared in a large, modern 
grinding plant, which for 32 years has served the foundry 
' industry with prompt and dependable shipments. 

Valuable tation is available with 


SCR RED meme mere es eT I ams 





\ 

experienced engineers for the best use of fire clays in foundry 

bond and refractory service. They often supply important help 
for the reduction of foundry scrap losses. 





A new booklet with many pictures about the production of Goose Lake Fire 
Cloys is available upon request. Write now for your copy. 





Moke “your” next cor of fire clay GOOSE LAKE 


4 Hlinois S 
(Clay Products} 
ombut 

Com 


FIRE CLAY BRICK BLOCK 


/ 
4 JOLIET, ILLINOIS 


CLAY BOND - 











The Amazing Petroleum 
Industry 


By V. A. KALICHEVSKY 


HIS BOOK paints an interestingiy vivid pic- 

ture of the world’s most important raw ma- 
terial—petroleum. In non-technical language it 
tells simply what petroleum is—how it is ob- 
tained—what it does. 


Perhaps you have often wondered how to 
strike oil, how it is transported and refined. 
Maybe you have wondered what makes your 
automobile engine knock or why our big bom- 
bers use high octane gasoline. Without petro- 
leum there would be no synthetic rubber—but 
HOW can rubber come from oil? This book 
answers these and hundreds of other timely 
questions. 

A fascinating book—that highlights the story of petro- 
leum and gives the reader an authoritative understanding 


and appreciation of the raw material that will help us 
win the war—and secure the peace—Petroleum. 


$2.25 at leading bookstores or direct from 


Publishing 330 W. 42nd St. 
Corporation New York, N. Y. 


REINHOLD 
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Precision gear carburizing job licked by LITHIUM 


A heavy pre-loading of teeth, constant 
reversal in operation, tremendous 
twisting moments — such reqtire- 
ments make S.A.E. 3312 aircraft pro- 
peller gears a particularly tough pro- 
duction job. Uneven carburizing can 
result in surface wear and backlash 
which could cause dangerous vibra- 
tion, not to mention expensive main- 
tenance. 

The Curtiss-Wright Corporation, 
Propeller Division, of Indianapolis, 
Indiana, after extended investigation, 
found that a continuous type Lithium 
Gas Carburizing Furnace was able to 
achieve the complete and finely regu- 
lated control which was necessary. 
The Lithium furnace held surface car- 
bon accurately in the .70—.80 range, 
without a diffusion cycle, and main- 
tained the desired carbon depth gra- 
dient uniformly over the gears and 
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throughout extended production runs. 
Gears were slow-cooled in a cooling 
section of the furnace without any 
decarburization and emerged clean 
and scale-free. They were later bright 
hardened in the neutral Lithium at- 
mosphere of a continual heat-treating 
furnace without decarburization. 





A Lithium furnace will give you 
control hitherto believed impossible 
to obtain. Lithium furnaces cost no 
more to install or operate, they save 
on rejections and deliver a clean prod- 
uct. Send us your hardening problem 
on gears or any other precision parts 
for our recommendations. 


LITHIUM 


Midi: lon  WRNACES 


THE LITHIUM COMPANY 


111 Sylvan Ave., Newark 4,N.J 
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Light weight. : MTREOSy 
Non-porous. vated temperatures. Free from! || 7 
pore impurities. A paragon shock | 
uniform quality. Fugnest . terial. Ideal 
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d surface; (2) glazed; | 
(4) transparent. Made 
and lengths to cus- 
fications. For details 
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SHAPES o 
LAMINATED 
PLASTIC? 


VWLL BET YOU'RE 
JUST THE FOLKS 
MY BOSS IS LOOKING FOR! 


ot 
te 


WE SURELY ARE: We make SHAPES exclu- 
sively . . . short or long runs —all kinds, 
colors, sizes—with all the strength, dielec- 
tric qualities, light weight and machin- 
ability of laminated sheets, rods and tubes. 








SPECIALISTS 


from resins and fabrios 
(glass, synthetic or cot- 
ton) to exacting needs 
of America’s leading in- 
dustrial engineers. Tell 
us your shape require- 
ments. We probably can 


YOUR BEST SOURCE FOR 


submit samples similar to 
your needs. Write to An- 
dover Kent, New Bruns- 
wick, N. J.— TODAY! 
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oon... Andower Kent 
Laminated Shapes 


UNBREAKABLE e LIGHT © NON-ABSORBENT 








at Volta Redonda, Brazil, by the Indy 
trial Engineering Div., Giffels & Vally 
Inc., L. Rossetti, Detroit. Costing $1,859, 
000, it will produce ingot molds tai 
stools, iron grain and chilled rolls, Stee! 
rolls, miscellaneous iron, steel and Don. 
ferrous castings. It will pioneer in 

ways the reduction of hand labor gq 
improving of working conditions. |e can 
produce any casting in the entire sie 
mill, including a 30-ton steel roll. Ir has 
been designed for Brazilian climatic gpg. 
ditions. Ingot molds are poured with hor | 
blast furnace metal direct from open hearh © 
mixers. It can serve one week as j 
mold foundry; the next as steel foundry; gs 
iron foundry and perhaps a roll foundry 


next. 


An agreement fot merger of Rastley 
Iron & Steel Corp. into American Rolling 
Mill Co. has been approved. 


Allison Div., General Motors Corp., bas 
purchased the aluminum foundry at Bed. 
ford, Ind., operated by Delco-Remy Diy, 
General Motors Corp., which made alumj. 
num castings for liquid-cooled  aircraf 
engines. It will be converted from a single 
purpose to a general purpose foundry, Al. 
lison will also manage the General Motors. 
owned Antioch foundry at Yellow Springs, 
Ohio. It will be used as a research unit 
and for specialized methods of making 


precision aluminum castings. 


The Beryllium Corp. of Pennsylvania, 
Reading, Pa., announces new products, in- 
cluding beryllium-aluminum master alloy, 
zirconium salts and zirconium-copper mas- 
ter alloy, all turned out on a production 
basis. 


Control of Kensington Steel Co., 505 
Kensington Ave., Chicago 28, has been 
acquired by Poor & Co. The company has 
been producing manganese and alloy steel 
castings since 1926 and will continue under 
the same management. 


The Washington Steel Corp., Washing. 
ton; Pa., has been formed to produce stain- 
less steel in both sheet and strip form. It 
has purchased the plant and facilities for- 
merly owned by the Washington Tin Plate 
Co., and will specialize in strip and sheet, f 
gages 0.004 in. to 0.078 in., up to 36 in. 
wide. The president is T. S. Fitch, formerly 
manager, Composite Steel Div., Jessop Steel 
Co., while F. G. Gerard, formerly plant 
superintendent of the Eastern Rolling Mill 
Co., Baltimore, is vice president in charge 
of operations. ; 


Foote Mineral Co., Philadelphia, proc 
essor of metals, alloys, ores and chemicals, 
announces the removal of its entire offices 
to 12 E. Chelten Ave., Philadelphia 44. 


The Westinghouse Electric Corp. has 
purchased five major buildings, with over 
100,000 sq. ft. of floor space, in Meadville, 
Pa., from Talon, Inc., for production of 
industrial heating equipment. Among its 
products will be many types of furnaces, 
other devices for heat-treating, driers, im- 
mersion heaters, space heaters and ther 
mostats 


Machlett Laboratories, Inc., Springdale 
and Norwalk, Conn., makers of X-my 


(Continued on page 1932 
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SOLDERING BRAZING 





WARDENING STEEL 


me 


FSEaER 


Hs 





RSESF SERRE SEE 


Brrlttattea, or dielectric 
7 


~ Leg 






SES ss. 





=| WHEN you.-need it 
-| WHERE: you need it’! 
‘| FAST. i 

| with MEG ATHE RM 


tly 


i 
ce! siReady.. . . at the i ofa button... ‘terials, rubber;f60d, drugs, wood, textiles and cos- 
ot | megacycle energy puts heat where you hog ga it. metics . , «wapid:defrosting of frozen food! 
a instantly! There's Ss @ MEGATHERM to fit your need... and a 
Induction 2 %ey Wein end. contour huttid- MEGATHERM Electronie Application Engineer to 


| ibe, anne alin: beanie and sold fing. tio and 


s non-fetrous metals quickly proce: 


- build a better product. 
Write on your company letterhead today for 
Drelectrie .\~foruniformly heating plastic ma- _, details. 


al enriseg sce citi 


show you how ATHERM electronic heat can help 
you doa better job. 


, 4 
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Illustrated—No. 
Furnace with hood. 
20” dia. x 20” deep, one 
of 12 standard sizes. 


Improved 


Hardening 


Furnaces 


340 Pot 
Pot 






















These furnaces are regularly supplied for use with lead, 
cyanide, neutral salt, or a carburizing salt as the heating 
medium. 


Lower gas consumption, more uniform heating, faster 
heating, and simpler control are achieved by numerous 
improvements in design and construction. 


A range of twelve standard sizes is available, the smallest 
furnace having a pot 6” dia. x 10” deep, and the largest 
24” dia. x 30” deep. 


Write for further information 
on these Pot Hardening Fur- 
naces and other kinds of heat- 
treating equipment. 


American Gas Furnace Co. 


Elizabeth, New Jersey 
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ORDON'| ENGINEERING-EQUIPMENT-SERVICE 


3001 SOUTH WALLACE STREET * 





supplying heat-treating furnaces, 
instruments, controls and testing 
equipment puts the Claud S. Gordo, 
Company in a unique position to 
render intelligent, complete and 
unexcelled engineering service. We bring 
to you the specialized know-how of ¢ 
competent engineering staff, experiences 
field engineers, plus the facilities of 
nationally known engineering and 
manufacturing firms. Whether you need q 
small laboratory furnace, a complete heat. 
treat plant or a plant layout, call Gordon 
Service. Full inventories assure speedy 
installation and maintenance. 


CLAUD S. GORDON CO, 


TEMPERATURE CONTROL * METALLURGICAL hi 

INDUSTRIAL FURNACES « 
CHICAGO 16, ILLINOIS 

CLEVELAND 3, OHIO 


7016 EUCLID AVENUE « 








/ 31 years devoted to 
installing, maintaining and 

















A metal that has the 
combination of high 
resistance to: corro- 
sion, wear, shock, 
abrasion, and fa- 
tigue; great strength 
and toughness; re- 
siliency; and high 
electrical conduc- 
tivity. 


Rods * Wire ° Sheet - Strip - Castings - Bushings 


ELEPHANT BRAND 
PHOSPHOR BRONZE 
PHOSPHOR BRONZE SMELTING CO. 


2208 Washington Avenue, Philadelphia 46, Pa. 


“Original manufacturers of Phosphor Bronze in the U. S. A.’’—Est. 1874 





CONSULTING « 








$$ 
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Introducing . 


TIP 


a new magic cleaner 


CLEEN 


for welding torch tips! 





A 


Impurities and deposits which eventually clog the torch 
nozzle are removed easily and safely by TIP CLEEN. The 
old methods of using strong, harmful acids, or drills which 
injure the passages by breaking off and by changing th 
tapered tolerances, are no longer necessary. TIP CLEEN 
is absolutely non-injurious, and lengthens the service life 
of tips which would otherwise have to be thrown away. 

To clean tips by this new method, simply heat TIP | 
CLEEN to 150° F., immerse tips for four hours, remove, 


and rinse in cold water. The tips will be as clean as nev, 


with no impurities left in the air passages. 














Send today for our free sample! 


Weight approximately 50 Ibs. per shipping case. | 
Packed in gallon containers four to a case. | 


WOLFE-KOTE CO. 


Makers of 
CORE CLEEN, CARBON CLEEN, GREASE CLEEN 
SHEBOYGAN WISCONSIN 
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POWDER METALLURGY MADE POSSIBLE 
THE CEMENTED CARBIDE TOOL BIT 








10 
pat. 





Cemented carbide —that hardest man-made metal—defied machining. But Powder 
Metallurgy saved the day, and made possible Industry’s precious cemented carbide 
tool bits. 

Cemented carbide tool bits are but one of hundreds of vital parts that are now being 
pressed from powdered metals on Stokes Automatic Tabletting Presses. Ordnance 


rch components .. . iron gears . . . Alnico magnets . . . parts for electrical assemblies, 
The radio and communications . . . practically every automatically-made porous bearing 
ich | —all are produced at great savings in labor, time and material, and at produc- 
the tion rates as high as hundreds per minute, depending on size, material, etc. 

EN Stokes Automatic Presses are the result of years of experience and research in 
life this field. Stokes pioneered this type of press nearly a quarter-century ago... . 
ray. and is constantly engineering new models in capacities and types to meet ever- 
PIP widening applications. 

ve, Our engineers are ready to make recommendations on methods, equipment and 
ev, applications. We invite your inquiry. 





F. J. STOKES MACHINE COMPANY «+ 5972 Tabor Road, Phila. 20, Pa. 


New Stakes ‘*244" Powdered 
Metal Press. Pressure applied 


from both above and below for 
Va uniform density. Multiple punch 
CGLwele ZL movements and exclusive ejection 
7, 








_ feature. Max, pressure 85 tons. 
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Demonstrating 
BRICKSEAL 


REFRACTORY COATING 


HEATED 
TO 2250° 


Brickseal provides a crackproof, 
vitrified armor for furnace lin- 
ings. The small firebricks shown 
in the furnace were bonded and 
painted with Brickseal and heated 


to 2250°. Directly from the fur- 
nace they were plunged into cold 
water as shown below—a test for 
any material subject to expansion 
and contraction. 

Brickseal is semi-plastic when 
hot, yet hard and tough when 
cold. Brickseal is made in grades 
suitable to heats ranging from 
1400° to more than 3000°. It will 
make any furnace last longer by 
giving new life to your refrac- 
tories. Write or call local dealer 
for a demonstration. 


DOUSED IN 
COLD WATER 





‘BRICKSEAL 


REFRACTORY COMPANY 


5800 S. Hoover St., Los Angeles, Cal. 
1029 Clinton St., Hoboken, N. J. 








tubes, high voltage rectifiers and electron 
tubes for radio transmitting and industrial 
purposes, is doubling the size of its Spring- 
dale plant. 

The Wickwire Spencer Steel Div., Colo- 
rado Fuel & Iron Corp., has purchased the 
Coburn Trolley Track Co.,; Holyoke, Mass., 
which makes hardware for sliding doors, etc. 


The Toolcraft Products Co., 915 Webster 
St., Dayton, Ohio, builder of dies, jigs, 
fixtures, tools and special machinery, is 
building a $35,000 2-story brick addition 
to its plant. 


A new company has started operations 
in manufacturing and jobbing of metal 
articles requiring plated finishes. It is 
called Dover Industries, Inc., 2929 N. 


| Campbell Ave., Chicago 18. The execu- 


tives have had 10 to 20 yr. experience in 
the metal finishing industry. 


The Hercules Powder Co., Wilmington, 


| Del., has launched a $30,000,000 construc- 


tion program covering all the chemical 


| manufacturing departments of the company. 





Meetings and Expositions 


INSTITUTE OF THE AERONAUTICAL 
SCIENCES, Wright Brothers Lec- 
ture. Washington, D. C. De- 
cember 17, 1945. 

SOCIETY OF PLASTICS ENGINEERS, 
annual meeting and exhibition. 
Detroit, Mich. January 7-9, 1946. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, annual meeting. Detroit, 
Mich. January 7-11, 1946 

AMERICAN SOCIETY OF HEATING 
& VENTILATING ENGINEERS, an- 
nual meeting. New York, N. Y. 
January 28-30, 1946. 

INSTITUTE OF THE AERONAUTICAL 
SCIENCES, annual meeting. Jan- 
uary 29-31, 1946. 

AMERICAN SOCIETY FOR METALS, 
annual convention. Cleveland, 
Ohio. February 4-8, 1946. 

NATIONAL METAL CONGRESS AND 
EXPOSITION. Cleveland, Ohio. 
February 4-8, 1946. 

AMERICAN INDUSTRIAL RADIUM 
AND X-RAY SOCIETY, annual 
convention. Cleveland, Ohio. 
February 6-8, 1946. 

AMERICAN INSTITUTE OF MINING 
&- METALLURGICAL ENGINEERS, 
IRON & STEEL AND INSTITUTE 
OF METALS DIVS., national meet- 
ing. Chicago, Ill. February 25- 
28, 1946. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, spring meeting. 
Pittsburgh, Pa. February 25 - 
March 1, 1946. 

EXPOSITION OF CHEMICAL INDUS- 
TRIES. New York, N. Y. Feb- 
ruary 25 - March 2, 1946. 











(More News on page 1936) 











OAKITE 
PROTECTIVE 
Oil 



































lf you are seeking an effective, 
low-cost way of preventing parts 
from rusting between machining, 
grinding, buffing and similar op- | 
erations, Oakite Special Protec. 
tive Oil may well be the answer, 
A recently-developed rust-pre- 
ventive, Oakite Special Protective 
Oil has the unusual ability of dis- 
placing water and leaving a thin 
protective coating of oil on iron 
or steel parts to inhibit rust. 





Method of use is remarkably con- 
venient. After parts are water- 
rinsed, following machining, pick- 
ling or other operation, they are 
immersed while wet in Oakite Spe- 
cial Protective Oil. The thin trans- 
parent protective coating that is 
formed prevents rusting under 
ordinary shop conditions, 


Technical Data Free! 


Specially-prepored booklet outlines many 
additional uses for Oakite Special Protec- 
tive Oil when used at full strength or di- 
luted with a hydro-carbon solvent, Send 
for ao FREE copy TODAY! 


eee EEE 


nee 


OAKITE PRODUCTS, INC. 
32H Thames St., New York 6, N.Y. 


Techniccl Service Representatives Located in All 
Principal Cities of the United Stotes and Canodc 


OAKITE & 
Dpecialized cleaning 


MATERIALS @ METHODS FOR EVERY CLEANING REQUIREMEN 
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Norton refractory cements and pre-fired shapes are made for all 


non-ferrous metal-melting applications in pit furnaces, direct arc 
type rocking furnaces, induction and high frequency furnaces. 
ALUNDUM (fused Al-O:), CRYSTOLON (SiC) and fused Magnesia 
are used in the mixtures which are successfully employed for 
melting aluminum, copper alloys and nickel-chromium, nickel- 


silver, copper-nickel and cadmium-bronze alloys. 


NORTON COMPANY e Worcester 6, Massachusetts 


Norton j==3 Refractories 
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Bronze statue of Ceres cast in 1527, now in the Altman 
collection. In inset cuts, ancient foundry methods from the 
first foundry book, "'Pirotechnia,”’ printed in 1550. 


THE ancients knew the art of brass and 
bronze casting, but their success was due to 
individual craftsmanship. Today it is dif- 
ferent! Modern methods have made non- 
ferrous casting a scientific procedure. 


Molten metal temperatures, for example, 
can now be easily controlled. With a Mar- 
shall Enclosed-Tip Thermocouple, tempera- 
ture from the heart of the melt can be 
checked instantly and accurately. 


Due to its protected tip, the Marshall 
Thermocouple stands immersions again and 
again. It speeds and simplifies foundry 
practice. 


L. H. MARSHALL CO. 


270 W LANE AVE. COLUMBUS. OHIO 
STATION B 


02 


I MAR o HALL 


Thermocouple 
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Thickness of Coatings on Metals. 
Now Measured Rapidly and 
Non-destructively 


AMINCO - BRENNER 


MAGNE-GAGE == 






ij 





Measures Thickness of: 


Magnetic Coatings on Non-Magnetic Base Metals 
Non-Magnetic Coatings on Magnetic Base Metals 
Nickel Coatings on Iron or Steel 


RAPID . . . permits testing of UNIVERSAL . . . applicable 
a sarge number of speci- to plane, convex or concave 
mens at low cost with little surfaces. 
experience. 

COMPACT . . . PORTABLE 


. weighs only 7% lbs. 


Ideal for Works Control 
or Acceptance Testing 


* 


How You Can Profit 


by Using the Magne-Gage 


NON-DESTRUCTIVE . . . will 
not injure the coating or 
the base metal, thus effect- 
ing great savings. 


The Magne-Gage soon pays for itself (ofttimes in a 
few weeks, depending on the number of measurements 
made), and will continue to be a profitable investment 
long after its initial cost will have been absorbed, 
because: 


%& Measurements are made in a fraction of the time required 
by conventional methods. The time it saves gives your staff 
the chance for activity on other jobs. 

Every piece tested is unharmed and ready for use or ship- 
ment. 

It eliminates costly rejections, since it readily reveals whether 
or not the thickness of plating conforms to specifications. 
It eliminates time-wasting, tedious, test procedure. 

It eliminates the expense involved in replating or discarding 
specimens spoiled by destructive test methods. 

No upkeep expense is involved in its use, and no auxiliary 
equipment or materials such as batteries, acids, tools, etc. 
Its use readily suggests whether or not a re-design or re- 
arrangement of plant equipment is necessary to produce a 
more nearly uniform distribution of coating. It lends itself, 
therefore, to increasing production and a better product. 


+ + +H H+ 


For works control or acceptance testing, you can apply 
the Magne-Gage method with profitable results... 
it will pay you to investigate. 


Write for Bulletin MA-2125 


AMERICAN INSTRUMENT CO. 


8010 GEORGIA AVENUE ~- SILVER SPRING, MARYLAND 





MATERIALS & METHODS 
Formerly METALS AND 












































NELSON STUD WELDING 


id welding helped produce 











Nelson Stud Welding Gun, using a 
standard welding generator. The oper- 
ator inserts the stud into the gun chuck, 
locates the pointed end in position and 
pulls the trigger. The stud is welded 
instantly to the metal. The ease and 
flexibility of the equipment permits an 
operator to weld 500 to 1000 studs 
per day. Precision production units of 
one or more guns are available. 

There are many similar problems that 
can be answered by stud welding. Write 
today for Catalog and Price List. 


NELSON SPECIALTY WELDING EQUIPMENT CORP 
Dept. H, 440 Peralta Ave., San Leandro, Calif. 





7 -— ae ae g 
| How stu 
:z EL ; i 
ja rier stove...raster: 
le 
ve 
£ 
iS. 
il At right is a closeup of 
This is the story of how a stove manu- the complete assembly 
facturer used had welding to save pro- prety bg — " 
| duction time and cost — and obtain a Pee ae Oe 
| better product 
: 
NELSON Stud Welding is a means of 
automatically end-welding studs. Flux- 
a filled studs in all diameters from 3/16” 
8 to 34” are welded in /ess than one sec- _ used because of the stud welding, result- 
1 ond. The result is a stud completely ing in faster production, and a better 
: fused to metal without distortion— gas system with longer life for the pipe. 
equal in strength to studs secured by 
any other method. 
| x= 
r 
Straight studs were welded to the 
34,” Dia. pipe and bent over after 
welding. 
The studs are applied with the 
Formerly cast iron was used for the 
Feed Pipe. Now a black-iron pipe is 
Ys DECEMBER, 1945 
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-HOW THE WROUGHT BRASS 


_~INDUSTRY CONSERVES METAL 


No industry melting com- 
mensurate tonnage* of vital 
metal can quite match the 
brass mills for conservation 
and low melting losses. The 
savings of metal total mil- 
lions of pounds; clearly the 


method they use is worth 


noting: 


Virtually all the brass 
mills in North America 
use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 
losses in the field — less than 1% — 
with superior temperature control and 
unapproached economy of operation 
on high production schedules such as 
we have today. 





Do you have your copy of “AJAX- 
METELECTRIC PROGRESS,” the news 
magazine of induction melting, electric 
heat treating, non-ferrous ingot and al- 
loys? Write to: AJAX ELECTRIC FUR- 
NACE CORP., 1108 Frankford Avenue, 
Philadelphia 23, Pa. 








News of Engineers 


George T. Motok, metallurgical eng. 
neer with Metalloy Corp., Minneapolis, by, 
just returned from three months’ stay ig d 
Europe where he served as a scientific cg, | 
sultant, investigating technical qd 
ments in German industry for the Wa 
Department 


C. J. Bier has joined the newly-formed 
Biad Powder Metallurgy Co., 6635 Kelly 
St., Pittsburgh 6, as partner and chief engi. 
neer. The company will fabricate powde 
metallurgy products. 


Fred C. Smith has been promoted from 
chief metallurgist to director of qualj 
Tube Turns, Inc., Louisville, Ky. Prior t 
this company affiliation he was field me. 
allurgist for Carnegie-Illinois. He belong 
to several technical societies. 


Howard Spencer, a steel mill furnag 
engineer of long experience, has joing 
the Salem Engineering Co., Salem, Ohio, 
He is the inventor of the Amsler-Morton 
soaking pit. 





William E. Klingerman has joined Pre. | 
cision Welder & Machine Co., Cincinnati, | 


* UPWARDS OF 5 BILLION POUNDS ANNUALLY as chief engineer. Until recently he was 
with Federal Machine & Welder Co., War. 
ren, Ohio, and has been several years in 


resistance welding engineering. 


Martin S. Burg, chief chemist of th 
Dodge Chicago plant, has joined Certified 
Core Oil & Mfg. Co., Div. of Socony-Vac. 
uum Oil Co., 3308 S. Cicero Ave., Chicago, 
as chief chemist and technical foundry 
adviser. He was with Chrysler Corp. for 
several years as metallurgist in iron and 
steel and a specialist in core oils. | 





AJAX METAL COMPANY, Non-Ferrous Ingot Metals ond Alleys for Fowadry Use 
AJAX ELECTROTHERMIC CORPORATION, Ajax-Northrup High Frequency induction Furnaces 
AJIAK ELECTRIC COMPANY, INC., The Ajox-Heltgrea Electric Salt Bath Furnace 
AJAT ENGINEERING CORPORATION, Ajax-lame Wyatt Alunmum Melting induc tos Furacces 





ASSOCIATE 
COMPANIES: 





Stuart K. Oliver, director of metallurgy, | 
Eastern Aircraft Div., General Motors, at 
Linden, N. J., has become general sales 
manager and research director, Lithium Co, 
Newark, maker of metallic vapor furnaces, 
He has designed heat treating equipment 
and conducted research on gas atmospheres. | 


John M. Parks has become editor of 
technical books for the American Society 
for Metals. He will assist in bringing out 
new technical books and in revising old 
ones. Since 1939 he has taught and te. 
searched at Rensselaer. 


IF THERE IS A FLAW 
EFLASH-O-LENS” 


WILL FIND IT / 








The new FLASH- 
O-LENS offers 
foundry-men, 
machinists, and 

; many others en- 

; gaged in produc- 

' ing metal parts an efficient, economical means of examining the 
most minute defects during routine inspections. 


FLASH-O-LENS consists of a portable 40x microscope com- 
I, bined with a perfect source of illumination in one convenient, 
compact unit ... They are available in several models—powered 
by either standard flash light dry cells or by current from tute of Technology, and was formerly with 
any AC or DC outlet—and with a selection of various combina- Murray Co., Boston. 

tions of lenses, all interchangeable in the one lens housing. Dr. Howerd Doolittle has joins’ te 
engineering staff of Machlett Laboratories, | 
Inc., Springdale, Conn., to be in charge of 
all phases of high frequency research and 
development. He was formerly with the 
Radiation Laboratories, N.D.R.C. 


George L. Root has joined the Reynolds 


Charles T. Evans, Jr., formerly manager | 
of the carbide department of the Titusville 
plant, Universal-Cyclops Steel Corp., has 
become chief metallurgist, Elliott Co, | 
Jeannette, Pa. He has been concerned with 
development of high temperature resistant | 
steels and tungsten carbide bullet cores. 


G. N. Emmanuel has become research 
metallurgist with the Babcock & Wilcox 
Tube Co. at Beaver Falls, Pa. He is 4 
metallurgy graduate of Massachusetts Insti- 


Send today for illustrated catalog describing the new FLASH-O-LENS 


ME. W. PIKE & COMPANY 
- —— Manufacturers — 4 A ee 
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Spe . for accurate final polishing 


Low speed polishing is increasingly popular for the final step, particularly 

where soft non-ferrous metals are encoyntered. The production of smooth 

polished samples with a minimum of surface scratches and disturbed metal 

THE BUEHLER line of is the outstanding feature of this low speed Buehler Polisher No. 1505-2. 
specimen preparation Built to operate at selective speeds of 150 r.p.m. and 250 r.p.m. through a 
equipment includes — positive gear head drive housed in an oiltight base, this polisher represents 
CUTOSP MACHINES © SP5C. the highest development in equipment for precision finishing of specimens. 
IMEN MOUNT PRESSES ¢ This polisher is also perfectly suited to the wax lap or lead lap polishing 


POWER GRINDERS ¢ EMERY technique preferred man etallurgists 
PAPER GRINDERS @¢ HAND ~~? by oe _— 


GRINDERS ¢ BELT SURFACERS The 8” diameter polishing disc is attached to a countershaft by a tapered 

* POLISHERS ¢ POLISHING , : fi ‘ h 

CLOTHS AND ABRASIVES sleeve. This tapered fit and long span between bearings assures smoot 
operation. The motor is 4 h.p. single phase ball bearing, operating on 


110 V., 60 Cycle AC current. Shipping weight, 80 Ibs. 


c) BuchlrLel, 


METALLURGICAL APPARATUS | 


ge 1, Minos 
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oe You can 
price ct RIGHT! 


OH-38 MEANS Geffex PRODUCTS 





From capital goods to household gadgets OH-38 the 
new Aluminum Alloy enables manufacturers to meet 
conditions facing industry today. 





e Non-heat-treated. e Non-magnetic. 
e Easily machinable. eTensile strength 35,000 
e Easy on tools. to 40,000 Ibs. psi. 
eHolds threads without ® Takes highest polish ; tin, 
stripping. chrome or nickel plating, 
e Non-corrosive. e May be annodized. 
Mony compres eee ee Send for literature. Get all the facts about this new 


con be made better, faster, cheaper —with 


0H 38 


Aluminum Alley, Non-Heat-Treated—« perfected 
metal with proven superiority in @ wide range of 
machining operations — en exclusive product of 


Aluminum Alloy exclusive with Hedstrom 


OSCAR W. HEDSTROM CORP. 
4844 West Division St., Phone Columbus 3667, Chicago, 51,|l/ 


Manufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings 
Pattern Makers. Complete Mechanical Assemblies and Models to Specifications 
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Fullergript Brushes are Standard Equipment | 


Designers and users of machinery and equipment requiring 







brushes as an integral part of their machines have found 


' 
in Fullergript the answer to every problem. | 











Brush Material Gripped in Metal Backing 


In Fullergript construction the brush filling material is rolled 
under great pressure into a heavy gauge metal strip, and held with 
_ a vise-like grip. 

Fullergript brush strips can be coiled, spiraled or otherwise formed into 
many desired shapes. Metal cores are used. In many cases, the strips can 
be replaced by your own men, without removing the core from the machine. 


In other cases, cores are returned to us for replacement of brush strip. 


Our Engineers are ready to work with you — Write us your needs. 


THE FULLER BRUSH COMPANY 





INDUSTRIAL DIVISION, 3686 MAIN STREET, HARTFORD 2, CONN. 
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For LOWEST electrode cost per ton of production — for fewest shut-downs for electrode 
replacement — you want electrodes that consume slowly. And slow consumption is one of 
the outstanding properties of INTERNATIONAL Graphite Electrodes. It’s built in by 
INTERNATIONAL methods of scientifically controlled manufacturing at every step. 

The result is the low electrical resistance of INTERNATIONAL electrodes that means 


longer, trouble-free service life — and lower power costs, too. And the uniformity of their 


—_— 
eo 


ng 

. structure assures not only slow burning but even burning. Because they are so completely 
: graphatized, INTERNATIONAL electrodes, in repeated tests, have shown less tendency 

mn. 


to oxidize or burn at a fixed temperature than any other graphite electrodes available. 


Add in the other cost-saving properties of INTERNATIONAL electrodes listed below 
and you'll understand why they are performing so economically under all conditions of 
today’s electric furnace practice. Write for details today. 


ern 


: OTHER ADVANTAGES: High current capacity ¢ Low rate of oxidation « High thermal conductivity 

i High degree of purity « Consistently uniform 

properties and dimensions e Low cost per ton 
of production e High shock and 


| meniteeailaneiiil International 
1 ° ) 
| ee Craphite & 


Klectrode Corp. @ 


SAINT MARYS, PA 
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MANY USES — BIG SAVINGS 
CERRO ALLOYS 


LOW 

TEMPERATURE 

MELTING 

CERROMATRIX—250° F. For securing punch and die parts; anchoring 
machine parts; short run forming dies; etc. 
CERROBEND—158° F. As a filler for bending thin-walled tubing— 
melts out in boiling water. Also used for automotive and aircraft assembly 
jigs, forming dies, etc. 
CERROSAFE—165° F.-190° F. Used for proof-casting cavities in molds, 
forging dies; duplicate patterns; etc. 
CERROBASE—255° F. Used in electroforming dies, molds, etc. 
CERROTRU—281° F. Metal molds for wax patterns used to make pre- 


cision castings. 


CERROLOW—117° F., CERROLOW—136° F. and CERROLOW— 
174° F. 


REPRESENTATIVES AND DISTRIBUTORS 

BROOKLYN, N. Y., Belmont Smelting & Refining Works; ANSONIA, CONN., 
Jackson Associates; BOSTON, MASS., Jackson Associates; PHILADELPHIA, PA., 
Castaloy Metal Sales Company; CLEVELAND, OHIO, Die Supply Co.; DETROIT 
MICH., Castaloy Metal Sales Company; CHICAGO, ILL., Sterling Products Co., Inc.; 
MOLINE, ILL., Sterling Products Co., Inc.; MILWAUK EE, WIS., Williams & Col- 
lins; MINNEAPOLIS, MINN., Northern Machinery & Supply Co.; ST. LOUIS, 
MO., Metal Goods Corporation; KANSAS CITY, MO., Metal Goods Corporation; 
NEW ORLEANS, LA., Metal Goods Corporation; DALLAS, TEX., Metal Goods 
Corporation; HOUSTON, TEX., Metal Goods Corporation; LOS ANGELES, CAL., 
Castaloy Metal Sales Com any; ‘TORONTO, CAN., Canada Metal Co., Ltd.; LON. 
DON, ENG., Mining & Chemical Products, Ltd. 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET - - NEW YORK, N. Y. 


















Now Welders 
can Spend their 


time Welding 





C-F POSITIONERS 


Without C-F Positioners, much of the time consumed in the fabrication of large weldments is 
handling time, time spent lifting, flopping, and propping up weldments into position for each 
new pass. Added to each hour of actual welding time is the cost of crane time, sling crews, 
and above all, continuous interruptions and delay. 


How different where C-F Positioners rotate great weldments under push button control. Here 
welders can spend their time welding—welding all sides and all angles as they should be 
welded “down hand.” 


There are C-F Positioners in capacities from 1200 Ibs. to 30,000 Ibs. 
Write for Bulletin WP-22. 


CULLEN- FRIESTEDT Co. 


1314 S. Kilbourn Ave. Chicago 23, 


Manual or motor driven. 
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Metals Co. as a development engineer m 
aluminum textile applications. He hy 
previously been employed by the America 
Magnesium Corp. as a development 
neer and by the Aluminum Co. of Aj 

in the propeller forging division : 
out engineering department. He is lovates 
at the New York office. 3 


Charles Schenck, engineer of 
ment, Bethlehem Steel Co., has retired, 
having been with Bethlehem since 191g 
He was one of the pioneers in the agt of 
electric welding of steel. 


H. F. Kneen has been made vice pi. 
dent in charge of manufacturing, and G, G, 
Landis has become vice president in 
of engineering for the Lincoln Electric Cp, 
Cleveland. Both have been with Lineolp 


for several years. 


A. Vernon Lorch has become chief mep. 
allurgist of White Metal Rolling & Stamp. 
ing Corp., Brooklyn, having spent sever] 
years with Eclipse in a similar capacity, 
Howard C. Skidmore has been made pro 
duction manager, having spent several years 
with the Aluminum Co. of America. 


Charles H. Mayer has been made engi. . 


neer in the design and development of 
new equipment for Metalwash Machinery 
Co., Irvington, N. J., having been formerly 
with Bridgeport Brass Co. 


American Steel & Wire Co. has pro 
moted three of their employees: Stephen 
B. Metcalfe is named special engineer ip 
charge of rope plant development, located 
at Cleveland. A. J. King is now general 
superintendent of the New Haven and 
Trenton Works. Charles R. Chase becomes 
superintendent of the Trenton Works. 


Jules G. Simmonds and John J. Guarrera, 
formerly staff members of Radiation Lab 
oratory, Massachusetts Institute of Tech- 
nology, are now affiliated with the engi- 
neering staff of Bernard Rice’s Sons, Inc. 
of 325 Fifth Ave., New York. 


William D. Macgeorge, formerly chief 
of Electronics Laboratory, Baldwin-South- 
wark Div., has joined the staff of Auto 
matic Temperature Control Co., Philadel- 
phia, as technical consultant. 


Captain John D. Dale, Ordnance De- 
partment, U. S. Army, has resumed his 
duties as vice-president and managing 
director, Charles Hardy, Inc. He has been 
serving at Aberdeen Proving Ground. 


Briefs on Associations, 
Promotions and Education 


Railroad men have estimated that the 
ban on civilian sleeping-car travel on runs 
of under 450 miles may be relaxed in 
January and removed entirely in March, 
all of which will promote conventions and 
meetings of technical societies. 

A group of material handling men mett- 
ing in Pittsburgh in early October voted 
enthusiastically to form a society. The 
temporary chairman is T. O. English, Ale 
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With new™ ALLOYS 
you can get better metals 
at no higher cost... 


Molybdenum is going into enlarged and diversified 
uses. Greatly improved metallurgical economy— 
making a little go a long way —and increasing demand 
for high-quality materials, both help to speed this 
development. 

Tungsten is returning to the well defined uses 
for which it has long been preferred, but with new 
formulas, new procedures, new economies. 

Boron is the most phenomenal recent discovery in 
the whole field of iron and steel manufacture. Both as 
an extender or intensifier of other alloying elements 
and also as an independent alloying agent, its potency 
is such that almost infinitesimal additions yield marked 


MOLY BDENU 


DECEMBER, 1945 


" 


results, and at very low cost because of abundant avail- 
able supplies. 

The Molybdenum Corporation, as a large supplier 
of Molybdenum, Tungsten, and Boron offers informa- 
tive literature and invites correspondence. 


AMERICAN Production, American Distribution, 
American Control—-Completely Integrated 
Offices: Pittsburgh, New York, Chicago, Detroit, 

Los Angeles, San Francisco, Seattle 

Sales Representatives: Edgar L. Fink, Detroit; H.C 
Donaldson &Co., Los Angeles, San Francisco, Seattle 
Works: Washington, Pa.; York, Pa. 

Mines: Questa, N. M.; Yucca, Ariz.; Urad, Colo 


CORPORATION OF AMERICA | 


GRANT BUILDING PITTSBURGH, PA. 





le DOW 


RECUPERATIVE FURNACE 


Flemible Hose Connection, 
For Adjustable Ou 
Gas Burner 
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— = CONTINUOUS DOORS —— 


Properly designed fur- om 
naces use high air pre- 
heat and eliminate the 
“hot fan’’ and control 


















recuperator leakage. Re- 
cent records on AMCO 
Side-Door Furnaces 
again prove the rapid, 





















amortization rate of 
AMCO RECUPERATORS. 


























For isibciieaales on Car-Type, Forge, Tube Nor- 
A M s L E R- M Oo R T Oo N malizing, Heat-Treating, Continuous Conveyor, 
Galvanizing or Pit Annealing Furnaces. . . 
write to PENNSYLVANIA INDUSTRIAL 
edi nea Ritebu r . 22. Pa. ENGINEERS Division of Union Industries, Inc., 
Fulton Building, Pittsburgh 22, Pa. 
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15 different types and sizes—each 
equipped with proved safety features 


Every operation of Kux Hydraulic Die Casting Machines is 


automatically controlled by electrical timing devices. 











These easily adjusted timers can be put into action at 











any time during the casting cycle—they are an important 
reason why Kux Die Casting Machines have a 


world-wide reputation for being the safest machines built. | 


Kux Produces the Most Complete Line of High 
Pressure Die Casting Machines Available, for 


Zine or Alluminum Castings. 


——— . Kux 
WRITE FOR ———— MACHINE Co. 


CATALOG OR 
DEMONSTRATION 3924-44 WEST HARRISON ST. + CHICAGO 24, ILLINO 
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A welcome time saver for you who buy 
and specify in the metal industries is 
the METAL INDUSTRIES CATALOG — 


one handy volume containing product data 





SHELSUGM/ (4414 


(specifications, blue prints, etc.) of 186 r 
leading manufacturers. Triple indexed—by 
company name, trade name, and by product 
—M.I.C. supplies quick and accurate 


answers to your questions. 


| aig. Rhinking Coasperation 
I [ | i : j 330 West 42nd Street ° New York 18, N. Y. 


—_ 





Cd TP 2 


Also Publishers of CHEMICAL ENGINEERING CATALOG - MATERIALS & METHODS (formerly METALS and ALLOYS) + PROGRESSIVE 
ARCHITECTURE-PENCIL POINTS - Advertising Managers of CHEMICAL & ENGINEERING NEWS + INDUSTRIAL & ENGINEERING 
CHEMISTRY. 
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SOUND ALLOY 
ENGINEERING 


MOST VITAL 
RIGHT NOW 











We have experienced 
Engineering Personnel 
in both Field and 
Home Offices, compe- 
tent to service your 
present and future 
Alloy Casting Prob- 
lems. 


Contact any Engineer- 
ing Office listed below 
and you will receive 
sound, conservative 
economy — producing 
recommendations. 




















Specify STERMET for your 


HEAT And CORROSION 
RESISTANT PROBLEMS 


District Engineering Offices: — 


New York—R. B. Steele, 254 W. 31st 
St., Long 55296 

Philadelphia—T. J. Donovan, Jr., 1615 
N. 2nd St., Regent 4616 

Pittsburgh — L. 
Bldg., Atl. 4485 

Dayton, 0.—A. F. Tenney-C. E. Smith, 
1315 Mutual Home Blidg., Hem. 0553 


Springfield, Mass.—P. Otto, 83 State 
1. 44973 


Kovarik, 724 Frick 


St., Te 


Buffalo—W. G. Merowit, 436 Niagara 
St., Madison 1233 

Cleveland—E. F. Kraft, 609 Caxton 
Bldg., Main 3651 

Detroit—C. C. Miller, 8186 Livernois, 
Tyler 53338 

Indianapolis —S. G. Disque, 620 Bd. 
Trade Bldg., Broad. 9625 

Louisville, Ky.—G. Dell, 214 N. Bloom 
St., Mag. 7824 


Milwaukee, Wis.—E. W. Bock, 4105 N. 
Newhelb St., Edge. 9061 

St. Louis, Mo.—J. Sonnenfeld, 9 West 
Wood Forest, Terry 33108 


Houston, Texas—D. L. Glidden-H. 
Acock, 842-i1st Nat. Bank Blidg., 
Preston 9001 

Los Angeles, Cal.—H. V. Bordeaux, 


649 S. Olive St., Vandyke 7645 


Portland, Ore.—A. C. Wolley, 1869 W. 
Broadway, Beacon 4988 


Blair-H. Steffens, 333 


Chicago—W. R. 
Frank 7100 


N. Michigan, 


STERLING‘ ALLOYS, %nc. 
Ga WOBURN, A aa 
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minum Co. of America, while the tempo- 
rary secretary is Richard Rimbach, 1117 
W olfendale St., Pittsburgh 12. 


The exposition of the American Society 
of Tool Engineers will be held in Cleve- 
land April 8 to 12, inclusive, with plans 
to use the entire space of the Public Audi- 
torium there. Major attention will be 
given to the educational and informative 
aspects of the exposition. The annual meet- 
ing of the society will be held simulta- 
neously, with technical sessions. 


The American Society for Testing Ma- 
terials has awarded the 1945 Charles B. 
Dudley medal to W. N. Findley, assistant 
professor of theoretical and applied me- 
chanics, University of Illinois, for bis paper 
on “Creep Characteristics of Plastics.” 


A series of 43 slides on pyrometric 


measurement, electronic principles and 
automatic temperature control has been de- 
veloped by Wheelco Instruments Co., 


Chicago. The series is flexible enough to 
permit presentations to groups of varying 
backgrounds. 


The 20th Exposition of Chemical In- 
dustries will be held in Grand Central 
Palace, New York, Feb. 25 to March 2, 
1946, being planned as the largest and 
most comprehensive display of its kind in 
many years. Exhibits will occupy three full 
floors and part of the fourth. Held bien- 
nially, the Exposition was last convened 
in 1943 in Madison Square Garden, on a 
reduced scale due to war conditions. Only 
persons having a direct interest in chemical 
or related industry will be admitted. 


Dr. Francis C. Frary, director of research, 
Aluminum Co. of America, has been named 
to receive the Perkin medal for his accom- 
plishments in industrial research, to be 
presented Jan. 11, 1946 at the Hotel Com- 
modore, New York. He holds 30 U. S. 
patents and has authored several books 
and papers on metallurgical and chemical 
research. 


Scientists who made the atomic bomb, 
radar, and a host of other vital war wea- 
pons will have a chance to return promptly 
to college laboratories for scientific research 
and teaching through $2,500,000 in grants 
offered to educational institutions by Re: 
search Corp., 405 Lexington Ave., New 
York 17, a non-profit organization devoted 
to advancing research and technology by 
use of revenues from inventions assigned 
to it by public-spirited inventors. 


The National Marine Exposition will be 
held in Grand Central Palace, New York, 
May 20 to 25, 1946, under sponsorship of 
the Propeller Club of the U. S. On dis- 
play will be many processes and materials 
developed or improved during the war, 
including alloys, plastics, fibers, etc., espe- 
cially adapted to sea atmosphere. 


A new president has taken office at the 
American Welding Society, Dr. Wendell 
F. Hess, professor of metallurgical engi- 
neering and head of the welding laboratory, 
Rensselaer Polytechnic Institute. Dr. Hess 
was active in war research, has received 
several medals, and belongs to several 
technical societies. 


(Continued on page 1948) 











FURNACE 
PURGING 











ERE’S how simple it is: Measure 
specific gravity of generator gas 

with the Ranarex* instrument. Then 
continue purge until specific gravity is 
the same at the furnace outlet as it is 
at the inlet. Then you're sure there's 
no air in the gas. Danger of explosion 
is reduced and there’s no need for 
extra purging time as a safety margin 
Ranarex is a sturdy instrument, con- 
taining no chemicals or fragile parts, 
easy to operate. Write for free bulletin 
to The Permutit Co., Dept. A17, 330 
W. 42nd St., New York 18, N. Y. or 
Permutit Company of Canada, Lrtd., 


Montreal. *Trademark Reg. U. S. Pat. Of. 











win 


RANAREK 


PRODUCT OF 


PERMUTIT 
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URNDY cuts Rejections to less than 1% 


erminal lugs must stand up under severe oper- 
ating conditions which means that the castings 
must be right to start with. Several years ago, 
Burndy engineers adopted Lithium treatment as 
a positive means of maintaining their well-known 


high standards. 


Before Burndy used Lithium Master Alloy, their 
rejections, after machining, ran over 25% — mainly 
due to porosity. Today, not only have rejections 
been reduced to an average of less than 1%, but 
Burndy standards, at the same time, have actually 
been increased with respect to strength, density 
and conductivity. 


This is not an isolated case. Many others, even 
though their materials need not meet such exacting 
inspection, have found Lithium treatment profit- 
able. Melts of copper, tin bronze and silicon bronze, 


Pure copper castings for 
Burndy H YLUG Cable Termi- 
nals with barrels machined. 
They weigh 9 pounds apiece, 
must be watertight and have 


maximum conductivity, 





treated with Lithium, yield castings more uni- 
formly free from porosity and gas cavities... with 
non-metallic impurities effectively removed... and 
with optimum physical properties...at a small 
fraction of the cost of one reject. 


And this treatment calls for no special equipment, 
no special training, no departure from conven- 
tional foundry practice. Shortly before pouring, 
Lithium metal is simply stirred into the melt in 
the form of a stable master alloy containing a small 
percentage of Lithium combined with other metals 
to match the melt. 


To assist you in investigating this money saving 

treatment, we offer the use of our own casting 

facilities and the services of our technical staff 
without obligation. 


LITHALOYS CORPORATION 


444 MADISON AVENUE, NEW YORK 22, N.Y. 


+ agai hese ying a 
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FOR LONGER 


Datieligem ce 
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for high tempctatures 
= TEMPERATURES 





It has been the custom for years among the 
builders of heat treating furnaces to provide high 
grade alloy in the zones of greatest temperature, 
but to use common steel for intermediate tempera- 
tures. These vital places are usually at the feed end 
and, after they leave the hot zone, at the discharge 


end. 


This has resulted in PYRASTEEL 14 to take 
care of temperatures up to 1400° F. 


PYRASTEEL 14 costs only a little more than 
ordinary steel, and a great deal less than the higher 
grades. The economy is obvious. 


PYRASTEEL is not an emergency grade. The 
analysis is the same now as it was some years ago. 
When you buy PYRASTEEL, you can count on 
getting the same high grade as always. 


= * = 
FOR HIGH 
TENSILE 
STRENGTH 


By a simple heat treatment, we have succeeded in 
producing EVANSTEEL with a tensile strength as 
high as 249,300 Ibs. per sq. in., and we have no 
difficulty in producing this grade regularly with a 
minimum tensile strength of 180,000 p.s.i., up to 
10% elongation in 2”, and up to 30.9% reduction 
area. We have never heard of cast steel or any 
other cast material with a tensile strength as high 
as this. 


Because of its unusual qualities; EVANSTEEL 
has found wide application in the manufacture of 
machinery and equipment, subject to heavy service. 


In order to take full advantage of possible reduc- 
tion in weight, increased strength and added service, 
specify EVANSTEEL. 


The results we have been able to secure, and any 
assistance which our Engineering Department can 
give you, are yours for the asking, without cost or 
obligation. 


Write for Bulletins 


CHICAGO STEEL FOUNDRY CO. 


37th Street and Kedzie Avenue 
CHICAGO 32, ILL. 
Makers of Alloy Steel for over Thirty Years 
PYRASTEEL for high temperatures ® EVANSTEEL for strength 








Heat treatment of hack saw 
blades presented an interest- 
ing problem to Armstrong- 
Blum Company, Chicago, 
manufacturers of the famous 
“Marvel” line of metal cut- 
ting saws. 

To secure the necessary 
hardness and toughness, as 
well as other metallurgical 
characteristics, it was neces- 
sary to follow a precise cycle 
of temperature control. This 
was achieved by the use of 
Wheelco “Electronic Control 
Principle” Program Control- 
lers on the furnaces, with 
Wheelco indicating pyrom- 
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Illustration at the 
top shows the 
Wheelco control 
panel and two 
Barkling furnaces. 
At the right is a 
Wheelco Chrono- 
trol, with door open 
to show a typical 
contoured disc. 


"4 WHEELCO com. 

plete line includes Flame- 

otrol combustion safeguard 
. - Capacitrol pyrometer 
controllers o° pees py: 
rometers ... Proportioning 
controls . Program con- 
trols . . . and a wide range 

of accessories. 


—_ 


“Programs’ for Heat 


Treating Saw Blades 


eters for signalling. 


These Wheelco Universal 
Type CHRONOTROLS regu. 
late temperature automatic. 
ally, by means of a synchro- 
nous motor driven disc that is 
contoured to suit the control 
cycle desired. The disc moves 
an arm that is mechanically 
coupled to the temperature 
setting lever of the Capaci- 
trol or Potentiotrol section 
of the controller. This 


Wheelco control setup was 
chosen by Armstrong-Blum 
to secure highest available 
precision, reliability, and 
simplicity. 





WHEELCO 
INSTRUMENTS COMPANY 


861 W. Harrison St. 


‘mene, 


Creators of “Electronic Principle’ Temperature Controls 
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The experience accumulated in over 25 years 
of refining Aluminum Alloy Ingot is avail- 
able to you, when you buy from Aluminum 
Refiners. Our plant facilities and equipment 
are the most modern available. Thus you 


ALUMINUM REF Mates are assured a source of supply with both the 


Division of knowledge and the ability to turn out Alu- 
BOHN ALUMINUM & BRASS CORPORATION - Detroit 26, Michigan minum Alloy Ingot that will meet both your 
See 2) Papayette Building specifications and your delivery require- 


ments. Let us quote on your next order. 


MANUFACTURERS OF ALL TYPES AND SHAPES OF CASTING AND DEOXIDIZING ALLO 
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CASTING EQUIPMENT — 


AND SUPPLIES 


For Complete Installations 
Lost Wax—lInvestment Molding Process 


CENTRIFUGAL CASTING MACHINES 

METAL MOLD EQUIPMENT 

WAX INJECTION MACHINES 

VACUUM PUMP UNITS 

WAX ELIMINATOR OVENS 
FURNACES — GAS FIRED & INDUCTION 
INVESTMENTS — WAXES — CRUCIBLES 

AND ALL RELATED SUPPLIES 


—ALEXANDER SAUNDERS & C0.— 


Successor to J. Goebel & Co. — Est. 1865 
95 BEDFORD ST., NEW YORK CITY 14 











“Foolish, Tsat Tt" 


TO USE TWO INSULATING BLOCKS 





EL-BLOC the ONE BLOC INSULATION is 
effective over the entire temperature range 
up to 1600° F. 

Kel-Bloc is made from high temperature, 
moisture resistant long fibre black Rockwool, 
felted and bonded together bya special method 
which eliminates all voids and provides uni- 
form stratification. 

This light weight, insulating block has ex- 
ceptionally low conductivity—due to the mil- 
lions of dead air cells—and also has a low 
alkalinity factor remaining unaffected when 
exposed to moisture or high humidity. 

A request for additional information will 
receive prompt attention. 


THE M. W. KELLOGG 


Sales Office: 225 Broadway, New York 7, N. Y. 


Sna\ 
KELLOGG 











Pressure Vessels 
Heat Exchangers 
Steam Accumulators 
Boilers 
Furnaces 
Oil Heaters 
Dryers 
Ovens 
Breechings 
Ducts 


COMPANY 


Plant: Jersey City, N. J. 


REPRESENTATIVES IN: CHICAGO + DETROIT - PITTSBURGH + LOS ANGELES 
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At the 1945 annual meeting of the 
Metal Powder Assn. at Cincinnati Dayjq 
N. Burruss, Jr., Metals Refining Co., Ham. 
mond, Ind., was re-elected chairman of the 
board while H. E. Hall, Metals Disinte. 
grating Co., Elizabeth, N. J., and §, kK 
Wellman, of that company, Cleveland, were 
re-elected president and vice president, 


The Gray Iron Founders’ Society has 
awarded “Tribute of Appreciation” cert. 
icates “for distinguished service to the 
Government and the gray iron foundry 
industry” during the war. Those honored 
were Edward P. Buchanan, pig iron divj. 
sion, Pittsburgh Coke & Chemical Co, 
Pittsburgh; A. Douglas Hannah, chief, forg. 
ings and castings branch, steel division, 
WPB, Washington; Edward C. Hoenicke, 
assistant to the general manager, foundry 
division, Eaton Mfg. Co., Detroit; William 
Kerber, assistant to the president, Hanna 
Furnace Corp., Buffalo; Frank G. Steine. 
bach, Cleveland, editor of “The Foundry,” 
and Donald J. Reese, head of the iron and 
non-ferrous castings section, developmen 
and research division, International Nickel 
Co., Inc., New York. 


The American Institute of Mining & 
Metallurgical Engineers has awarded the 
Anthony F. Lucas gold medal for 1946 to 
James Ogier Lewis for ‘distinguished 
achievement in improving the technique 
and practice in finding and producing 
petroleum.” It has also awarded the Wil- 
liam Lawrence Saunders gold medal for 
1946 to Fred Searls, Jr., vice president, 
Newmont Mining Corp., for “distinguished 


*| achievement in mining.” The medals will 


be presented at the Palmer House, Chicago, 
Feb. 25-28, 1946. 


The third edition of the “National Di- 
rectory of Commodity Specifications,” first 
published in 1925, is now available, states 
the National Bureau of Standards, Depart- 
ment of Commerce. In this 1300-page 
volume will be found listed and briefly 
described more than 35,000 commodity 
standards and specifications formulated by 
trade associations, technical societies and 
organizations that are representative in a 
national way of industry or some branch of 
industry, as well as the standards and speci- 
fications of agencies that represent the 
Federal Government as a whole. Copies 
may be obtained from the Superintendent 
of Documents, Washington 25, D. C. 


House Organ Notes 


MagNEWSium, Magnesium Assn., Oct. 17, 
1945. 


Grumman Aircraft is switching from 
manufacture of Navy fighter planes to alu- 
minum canoes, which Leroy Grumman calls 
the second improvement in the canoe since 
the days of Hiawatha. Indians made their 
canoes of birch bark, but the white man 
built them of wood, covered with canvas. 
Grumman will build ‘em so light that a 
13-ft. canoe will weigh only 38 Ib. It is 
already in quantity production. Does Mr. 


(Continued on page 1952) 
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Many manufacturers now | 
use a uniform size and shape of thermostatic 
bimetal element in building a “line” of circuit 



















a service 
without 
obligation 


breakers covering a range of circuit ratings. 
This is made possible by selecting a type of | 





bimetal based on its electrical resistivity. The 
following types cover a wide range of electrical 











resistivity values: | 

You are invited to consult us on any 

metallurgical problem. Specific prod- 

ucts for specific results tested and im- 

ohms per cir. mil ft. Thermostatic Bimetal | proved through 18 years’ practical 
| experience. 


95. .....00e00+00++-Chace No. 3300 A.B. C. FOUNDRATE FLUXES 


er 











Electricai Resistivity Recommended Type of 


























are scientifically blended—laboratory tested. 
FLUXES for melting, protecting, refining 





150... .+++++ee+++++-Chace No. 6150 and degassing aluminum, brass, bronze and SH) 
grey iron alloys. A. B. C. FOUNDRATE 0 
200. ......++.++2++++-Chace No. 6200 FLUXES assure more metal in the castings RX? 
—/ess metal in the skimmings. Results are a 
300. . ....0000002-.- Chace No. 6300 | better castings at lowered costs. Bos { 
Qe | 
400............+...-Chace No. 6400 | A. B.C. MICA PRODUCTS = | 
Cited) 
OK ' 
480.................Chace No. 2400 TRERREN and HNCAPARTS for cscs | 
we nee > carnelian ours nape Sh, 
—for all ferrous and non-ferrous alloys. SY 
Ss a 6aedeees cess . Chace No. 6650 | (Contain no free silica.) ep | 
OY 
SEO. . .ccccccvecce. Chace Ne. 6850 COATING COMPOUNDS for die casting rr 
—permanent molds—forging dies—centrif- REY 
ugal casting. Rp 
| 84 
Chace makes 35 types of thermostatic bimetal, MICA LUBE supplies a clean, light-colored SH 
rt , , d Lubricating Film suitable for High Tempera- Sat 
each offering specific advantages. Our en- tures without black smoke, dust or heavy eM? 
gineering department will gladly assist you in fumes. j 
selecting the type bimetal best suited to your Feel free to use our helpful, practical consulting ser- 


vice. It's yours without cost or obligation. Write 
‘ : today for a prompt reply, also for full information on 
and sub-assemblies to specifications. A.B.C. products. Address Dept. M 


requirements. Sold in sheets, strips, shapes, 


Thermostatic Binetdis and Special Alloys 


1615 BEARD AVE + DETROIT 9, MICH. 
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“ROCKWELL” 


JS perficial 


HARDNESS TESTER 





MANY important plants have greatly increased their use of 
the Superficial type of “ROCKWELL” Hardness Tester. This 
is because its light loads and more sensitive depth measuring 
system permits equally accurate testing but bases its readings on 
material nearer to the surface. Where steel must sustain wear the 
condition of it near the surface becomes of prime importance. 
There are now over 5,000 “Superficial” machines in use and they 
are just as durable and just as quick and easy to use as the 


regular “ROCKWELL” Tester. 


MECHANICAL INSTRUMENT co. inc. 


AN ASSOCIATE COMPANY OF 
x AMERICAN CHAIN & CABLE 
i 365 Concord Ave., New York 54 

















YOUR KEY TO quality control 
of production is.... 





The Eberbach Micro Hardness Tester 
accurately measures the hardness of 
the structural constituents of metallic alloys 
and other materials which cannot be measured 
by standard methods. 


Particle hardness tests with this precise laboratory tool are 
now widely used to check specifications of single grains in al- 
loys, plated surfaces, nitrided and cyanided layers, and pieces 
too small for other testers. 


The Eberbach tester is equipped with a diamond indenter 
which permits measurement directly in units instantly convertible 
to other systems. Data may be taken visually or photographically. 


LABORATORY 


APPARATUS 
Qo Lacd on en 
é son COMPANY 


ann ARBOR. MICH. 





Write for 
specific data 
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Grumman know that back in 1935 a play 
at Bay City, Mich. built 100 canoes gf 
magnesium? Most of them are still in se. 
vice, some as far away as Alaska. Another 
manufacturer at Saginaw, Mich. starteq | 
making magnesium canoes before the wa, 
and is now resuming. 


Bakelite Review, Bakelite Corp., October, 
1945 


Speaking of canoes and light boats gen. 
erally, a new feather-weight row boat or 
dinghy is being made from sisal, canyas 
and Bakelite resins without metal fastep. 
ings. Winner Mfg. Co. is producing it by 
the low pressure method of laminating 
The hull, as stripped from the mold, 
weighs 73 lb, When woodwork, seats and 
trim are added, the weight is under 150 
Ib. It is 10 ft. long, with 4-ft. beam. The 
hull is composed of two outer layers of 
lightweight duck, a low density core of 
sisal fiber matting, and inner layer of heavy 
duck. It is all impregnated with a com. 
pound based on Bakelite polystyrene lam. 
inating varnish XRS-69. Pressure of under 
50 p.s.i. is applied. It is self-buoyant and 
if punctured will not sink. When loaded 
with six men, 1200 Ib., it remains 8 ip, 
of free-board. It ordinarily rides high on 
the water. 


Balco News, Bausch & Lomb Optical Co, 
November, 1945 


The largest perfect piece of optical glass 
ever obtained for a scientific prism has been 
produced by Bausch & Lomb. Weighing 
379 Ib. after imperfect parts were chipped 
away, it is being made into a prism for the 
largest Schmidt-type telescope in the world, 
to be installed in Mexico. It will photo- 
graph stellar spectra more than 100,000 
times fainter than the dimmest star visible 
to the naked eye. A 1500-lb. melt of glass 
was found to contain a single piece weigh- 
ing 700-odd lb. Two superskilled work- 
men chipped off imperfect parts. Larger 
optical elements have been made, but only 
for reflecting telescopes. With the prism 
type one can ascertain elements in the 
atmosphere of a star, degree of ionization, 
surface temperature, color and candle power. 
Optical perfection allows recording of 1,000 
stars o a single photographic plate. 


Steel Horizons, Allegheny Ludlum Steel 
Corp., Vol. 7, No. 4 


Metal spinning was known to the 
Egyptians of hieroglyphic days. Paul Re 
vere dabbled in the art, but as a process 
it was not introduced into the U. S. until 
1840, being used at first for production of 
fine gold, silver and pewter hollow ware. 
In 1920 they began to experiment with 
tougher metals, heavier gages and larger 
diameters. It was a mysterious process un- 
til World War II. The Milwaukee Metal 
Spinning Co. soon taught that many prod- 
ucts could be made faster and cheaper by 
spinning. Bombs dropped on Germany 
often had spun metal parts. Metals so spun 
are: aluminum (and alloys), steel, stain- 
less steel, copper, bronze, brass, nickel, 
magnesium, Everdur, Monel and Inconel. 
Present spinnings range from 14-in. diam. 

(Continued on page 1956) 
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“for 80 years it’s 
been our job to 
“track down’ 
furnace or pro- 
duction problems involv- 
ing refractories” ...... 


licking them with a Taylor ‘pedigreed’ 
product. For example, Taylor Zircon 
refractories are ‘best of breed’ for alum- 
inum open hearth furnace bottoms and 
side walls to metal line, resulting in 
cleaner metals — more production. In- 
quiries receive immediate attention and 
careful study by Taylor engineers. Write 


for Bulletin 200. 
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; st Geautifal : 
PACKAGED FINISH 
for your 


POST WAR PRODUCT | , Ingenious New 
P | Technical Methods 


To Help You with Your Reconversion 
Problems 


New Precision Built Roto Center 
Eliminates Chatter...Speeds Production! 


Now you can replace dead cen- 
ters on lathe and grinder tail- 
stocks, with this new Keene live 
Roto Center—to increase produc- 
tion—to eliminate all radial play 
and possibility of chatter! Low in 
cost, the Roto Center is a high 
capacity unit, featuring many in- 


NICKELOID Pe baled See | ded! 


* Yes, in these forthcoming days of | Matched rollerbearings preloaded, 

: : : é , : The Keene Roto Center 
straight-line production, pre - plated are packed with high grade anti- 
Nickeloid Metals will figure large in friction grease at assembly. No 


the plans of many an American manu- attention is required for long 
periods. After assembly, runout is 


facturer. These are the days when a ; a 
raw material comes ‘‘packaged’’ with s salke inecon vedaprcser ig Rgaall 

: i | anteed less than .0002. Rear of 
the ultimate finish already durably | center is tapped to receive standard 
plated . . . eliminating the delays in hydraulic fitting. Chips, dust and 
time, in handling, and in plating in your cutting oil cannot reach bearings! 
plant. Use one of the many beautiful More and more peacetime “helps 
Nickeloid pre-plated Metals . . . and | on the job” are returning to in- 
thus improve foley ol-lelgelila- Ms lil> ME oh '2-1 dustry. One of these days, famous, 


production costs. Write us for more flavorful W rigley’s SpearmintGum 
Tibielersletileli P will also be back to help you “on 


the job’’—but only when we can 

assure Wrigley’s Spearmint man- 

ufacture in quantity and quality for 

all. Today, we ask you to remem- 

ber the famous Wrigley’s Spear- 

mint wrapper. Tomorrow, you Remember this wrapper 
may again enjoy Wrigley’s Spear- 

mint Gum quality and flavor while 

you are at work. 


Sx, 
% 
& 


METALS 


(Pre-Plated) 


OF pre-pLavt? 


NICKEL « + BRASS - : 4 : . * 
Per mm | 0% 62 get complete information from 
As LACQUERED COLORS RS PERU, ILLINOIS Keene Electrical Machinery Co., 

NO Cons a 549 W. Washington Blod., Chicago 6, Ill. 
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The material that’s making news today 


a Haskelite ma- 





For over twenty-five years, Plymetl 


terial — has helped designers and engineers build greater 
performance, durability and sales appeal into their manu- 
factured products. Its use eliminates deadweight, and 
makes complicated framing members and fastenings 
unnecessary. There is only one Plymetl . . . Haskelite 
Plymetl . . . with its performance proved. A material of 


PLYMETL uvu 


Weight in Ibs. 


per sq. ft. 
Nititereelacys 
E I in. 2 Ibs. 


Weight in lbs. 
per sq. ft. 


Stiffness factor 
E I in. 2 Ibs. 


many advantages, Haskelite Plymetl is easily worked with 
simple metalworking or woodworking tools. It can often 
save man-hours to a point where the final cost of the 
product may be noticeably reduced. The unique strength 
and weight characteristics of Plymetl are graphically de- 
scribed in the chart below. Write for complete data and 
samples of Plymedl. 






STEEL ALUMINUM 


| OF ans § a ©7408) ©) 3.) B & S STD. GAUGES 





20 ga. 16 ga. 12 ga. | 10 ga. 8 ga. 6 ga. 


ALUMINUM 


| OR ay & ae ©7461 ©) 2) B & S STD. GAUGES 





20 ga. 16 ga. 12 ga. 10 ga. 8 ga. 6 ga. 


In computing the values of Plymetl, the following is assumed: 


(1) The modulus of elasticity of steel, 30,000,000 Ibs. per sq. in. 
(2) The modulus of elasticity of aluminum, 10,000,000 Ibs. per 
sq. in. (3) The modulus of elasticity for the core material, 1,300,- 
000 Ibs. per sq. im. along the grain. 65,000 Ibs. per sq. in. across Speciay 
the grain. (4) The thickness of steel and aluminum, .021” (27 — 
ga.) and .015”, respectively. (5) The weight of plywood plaque, 


30 Ibs. per cu. ft. 


Write for complete data and samples. 


HASKELITE 


MANUFACTURING CORPORATION 


Dept. MA-4, Grand Rapids 2, Mich. 
NEW YORK CHICAGO DETROIT 
CLEVELAND ST. LOUIS 


Canada: Railway & Power Engineering Corp. Ltd. 
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to 102-in. diam. In some cases annealing and accuracy. So, in the post war 
is required between spins. Metal as thick many of the old things will temj 


as 3/16-in. has been spun. standard. 
The Pegasus, Fairchild Engine & Airplane U. S. Steel News, U. S. Steel Corp, y 
Corp., November, 1945 Delaware, October, 1945 

Found in present aircraft power plants One of the useful gadgets of the wy 
are a dozen different steels, three or more were the “boxes from Heaven,” in whidh 
aluminum alloys and innumerable other supplies were dropped to troops anj 
metal alloys, plastics, etc. Nearly 4 of all without parachutes. Damage to Contents 
known elements are included in the com- have averaged only 1%. The box is buj 
pounds forming parts for the Ranger 12. of any available wood, nailed together 
They range from aluminum to zirconium except for its lid, which remained loose, 


(used in the paints). The chemist is was wrapped with round steel strappings, 
needed constantly to check and identify four strands passing around it longityd. 
materials. In the spectrographic laboratory inally and five laterally. The steel, a special 


a chemist and assistant have checked 75 alloy, has sufficient elasticity to absorb the 
samples for 8 to 10 elements in an 8-hr. shock. The box, perhaps falling from 
day. 3000 ft., often bounds 30 ft. into the air, 

then rolling over and over. A_ speci 
What's New, Lindberg Steel Treating Co., “pug nose” at one end facilitates absorption 
October, 1945 of shock. A parachute costs $30; the bor, 


In this era of razzle dazzle new weapons $2.75. Even eggs have been dropped inc. 


there are some old standbys that have stood re poe 
the test of time. The Springfield rifle, still ants Newqrent, Amenne Cle 
- - Co., Vol. 1, No. 1 

widely used, has undergone no basic alter- 

ation in 41 years, though it contains a Here is a new external house magazine 
better steel, better hardened. The cartridge dealing with the applications of molding 
of the Springfield is essentially the same compounds, resin adhesives and laminating 
as in 1906. The standard military weapon resins. It is in 4 colors, profusely illus. 
of the Germans is the Mauser model of trated, with non-technical presentation of 
1898, and their side arm is the Luger new plastic developments and uses. Reg. 
automatic model of 1908, the comparable ular features will include “Plastic Design 
American side arm being the Colt of 1911. er’s Corner” and “Shop Talk.” For a copy, 
Among American sporting rifles the Savage, address the editor at 30 Rockefeller Plaza, 
year of 1899, is still a marvel of efficiency New York 20. 














If you make or require small 
intricate machine parts in ferrous or 
non-ferrous metal . . not over !/3 lb. 
in weight . . not over 6 in. in any 
|| dimension .. not under 25¢ in cost. . 





| TRANSPARENT ff 
Protective Film 
Against. RUST! 


The perfect rustproofing 
where high-grade pro- 
tection, transparency, 
and non-removability is 
the aim. 

CLEAR COAT comes in 
light, medium and heavy 
consistencies. Forms a 




























Perhaps the lost wax method 
of precision casting would 










highly adhesive, dry 

pe gag ip So | be advantageous .... 
grade of CLEAR COAT 

is practically invisible. e 






Identification markings 
show through plainly. 


Consult 
© NOX-RUST iui 


2455 S. HALSTED ST. 


CHICAGO8 4 4 126 West 46th Street, New York 19, N. Y. 
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